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ABSTRACT 
 
This study constructs composite forecasts of annual earnings and evaluates the performance of 
composite forecasts under different contexts. The composite earnings forecasts are based upon 
three forecast sources: time-series (random walk with drift) forecasts, financial analysts’ 
consensus forecasts, and price-based forecasts. The evaluation of performance is based upon the 
predictive accuracy of composite forecasts versus each of the individual forecast sources used in 
its construction. The contextual factors examined include (1) firm-years of relatively small vs. 
large size; (2) firm-years of relatively low vs. high analyst coverage; and (3) firm-years of 
relatively low vs. high growth. The results of the study show that each of the three forecast 
resources provides unique information, incremental to that in competing forecasts. In addition, 
composite forecasts are more accurate than each of the individual forecasts in the pooled sample. 
When the sample is partitioned based upon the contextual factors, we found that the composite 
forecasts are significantly more accurate than any of the individual forecasts for smaller firms 
and for firms with lower analyst coverage. Among larger firms and firms with higher analyst 
coverage, composite forecasts outperform time-series and price-based forecasts, but not analysts’ 
forecasts.  
 
Keywords: Earnings forecasts, composite forecasts, firm size, analyst coverage. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 2



A CROSS SECTIONAL STUDY OF THE DETERMINANTS OF US CEO 

COMPENSATION 

 

Jooh Lee, Rohrer College, Rowan University, Glassboro, NJ 08028, USA, lee@rowan.Edu ; 

Eunsup Daniel Shim, Ph.D., John F. Welch College of Business, Sacred Heart University, 5151 

Park Avenue, Fairfield, CT 06825, USA, shime@sacredheart.edu 

 

 

ABSTRACT 

 

 

The executive compensation is continued to be generating considerable debates. Even with the 

Sarbanes Oxley Act of 2002, the problem of excessive executive compensation is focus of main 

argument. This paper seeks to provide a comprehensive examination of the relationship between 

executive compensation and its related variables such as firm Performance, corporate reputation, 

CEO power, technology management and CEO human capital. Though there are a lot of studies 

done on this particular topic, the results are often mixed.  

 

The results of this study report very interesting and important findings. In addition to firm 

performance and firm size which are relatively well established in many prior literature, 

corporate reputation and technology management greatly contribute to the determinants of CEO 

compensation. The better the corporate reputation, the greater the CEO reputation will be. The 

results also suggest that high technology industries tend to provide larger compensation as 

compared to the low technology industries. The CEO power measured by tenure and stock 

ownership also show significantly positive relationship with the CEO compensation. Unlike 

some of the prior studies, the results of this paper do not support that the CEO human capital, 

measured by age and education level, influence the executive compensation.  

 

Key Words: Corporate Reputation, Firm Performance, Technology Management and CEO 

Compensation 
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Social enterprise's main objective is to solve social problems, provide social service, form social 

mission in order to create high social service value. In a fast changing market where resource 

volatility is also high, social enterprise has to respond quickly and adjust to the fast changing 

environment. This study's objective is to build the dynamic business model for Grameen Bank, 

looking into the change of the business model during different organization life cycle. 

 

The aspects of Grameen Bank's dynamic business model include: value proposition, core 

competency, resource deployment, and operation process. Organizational life cycle is divided by 

stages of beginning, growing, maturing and dismissing. The method of the study is case study, 

focusing on analysis of the business model change throughout the organization life cycle in 

Grameen Bank.  The value proposition of the enterprise is focused on helping the poor and 

women to enhance their life quality. By which, core competency focuses on business strength 

and differential strategy; resource deployment focuses on unique service delivery, good social 

network relations, and charisma of the organization leader. The operation process focuses on 

creating and providing products and service, delivering value for the customers in order to meet 

the mission of the enterprise. 

 

This study brings about four aspects for the dynamic business model of different organization 

life cycles for Grameen Bank. Different keys of the business model at different organization life 

cycle for Grameen Bank are discussed in this study along with analysis of the social performance 

and economic performance that followed. This study finds that Grameen Bank formed its own 

network of value through the form of social enterprise, which accumulated dynamic power of the 

organization to help the minorities’ problem in the society, reaching its corporate social 

responsibility. 

 

Key Word： 

Social enterprise   dynamic business model organization life cycle 
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How can Asian advantage sustain longer 
Yuh‐Yuan Tsai 
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Abstract 

This paper  attempts  to  find out why Asia enterprise  are  competitive  in manufacturing, why  less 

successful  in brand building, and what  is  the hurdle  to overcome  if want  to  switch  from OEM  to 

branding. This  is  interesting for western to know eastern and for eastern to know  itself as well by 

studying business model of manufacturing, branding and capability building. 

Introduction 

According to Porter’s (1985) value chain, the enterprise can create value through primary activities 

of  inbound  logistics,  operation,  outbound  logistics,  sales,  marketing  and  services,  or  through 

secondary  activities  of  infrastructures  such  as  human  resources,  technology  development,  and 

procurement management.  The  enterprise  can  gain margin  through  performing  outstandingly  in 

each one or even more activities. The point is how they can sustain longer or how they can create 

new one when  their  advantage was eventually out performed  and no  longer existing. Regarding 

these activities, most Asian firms are able to execute it better in operations than sales, marketing or 

services. In other words, they are likely good at manufacturing than marketing. Take 100 best global 

brands for example, there are only 8 from Asian (2012 Interbrand). The top 10 brands ranking from 

Coca‐Cola, Apple, IBM, Google, Microsoft, GE, McDonald’s, Intel, Samsung, to Toyota, only last 2 are 

Asian  from  Korea  and  Japan.  This  reveals  that Asian  enterprises  are  less  competitive  in  term  of 

brand management.   

Meanwhile, the global brand can create more value or profit by cost reduction through outsourcing 

its manufacturing activity offshore. In this case, the contract manufactures are switchable if they are 

no longer competitive cost wise. Taiwanese contract manufactures have encountered this problem 

for  years.  They  were  doing  OEM  business  models  successfully  by  providing  PC,  Monitor, 

Motherboard, Power Supply, Chassis and even NB to first tier Brand such as IBM, Apple, Dell and HP. 

However, most OEM  suppliers are  facing  serious  setback by  switching  to Korea and China. When 

Apple  developed  new  product,  launched  into market  such  as  iPad,  iPhone  and  occupied market 

share.  The OEM  suppliers had  another hard  time  to  survive.  The OEM  suppliers have ever  tried 

turnaround  to  brand  building,  but  very  few  did  it.  The  fact  is  the  total  difference  between  the 

capability of contract manufacturing and brand building. For  some  firms even could  sustain  their 

cost  advantage,  they  are  still  forced  to  operate  at  razor  thin margins. Moreover,  Building  brand 

awareness  requires  continued  investment  over  years.  Success  depends  largely  on  how  deep  the 

pocket is. On the other hand, if you think about the country of origin of any global brand: Coca‐Cola, 

Chanel, Mercedes, or Toyota. Of the top 100 global brands, you would probably get most of them 

right. Most people also have clear brand associations with entire countries: France  is synonymous 

with  luxury; German, with efficiency;  Italy, with  fashion;  Japan, with precision. These associations 
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exist because of each country’s history and culture (Chajet 2012). That means culture matters. 

Value Creation of Manufacturing 

Taiwan is a place with no names, at least no brand names that ring familiar in Western ears. Japan, 

of course, has plenty of names that thunder across the world, from Hitachi and Honda to Toshiba 

and  Toyota.  But  Taiwan  has  long  been  an  island  where  workers  anonymously  toil  to  produce 

components and often whole computers  that other people put  their  famous company names on 

(Kraar, 1995). Most of the Taiwanese computer companies devote to making a few components on 

which their very survival depends. They have elevated to a fine art such seemingly workaday tasks 

as  controlling  inventory  and  overhead  expenses.  Everyone  competes  for management  efficiency. 

Dell Computer in the U.S. considers itself lean with overheads equivalent to about 15% of sales, but 

by comparison, overheads of Taiwan computer companies appear almost anorexic, averaging  less 

than 10% of sales. A fascinating Taiwan money‐saving technique: ‘modular manufacturing,’ in which 

price‐sensitive parts are  left out of PCs and then shipped to distributors for  installation at the  last 

possible moment before the machines are sold (Kraar, 1994) 

  Many  Taiwanese  companies  are  OEM/ODM  suppliers,  designing  and manufacturing machines, 

then  selling  them  to  the  big‐brand  name  players.  The  Taiwanese OEM/ODM  suppliers  have  tiny 

margins. Their customers, Dell and HP of  the world, are not about  to allow  them  to widen  those 

margins. If you are a Taiwanese tech executive, you have no pricing power (Einhorn, 2003) 

The Characteristics of OEM Business 

OEM contracting is a form of outsourcing where the activity contracted to a third party is a critical, 

high  value‐adding part of  the process. Many  IT  companies  like  IBM, Apple, or Texas  Instruments 

have outsourced the production of entire products like PCs to latecomers firms in East Asia, thereby 

securing  their  own  strategic  advantages  in  terms  of  low‐cost  production,  but  also  offering  the 

latecomers valuable learning and leverage opportunities. OEM contracting has been generalized to 

encompass the notion of ‘global commodity chain’ or ‘global production networks’ or, the term of 

preference,  ‘global value chains’. These global networks are created by well‐established producer 

firms  in  such  sectors as electronics  industry, and by global brand buyer  firms. Typical  small‐scale 

latecomer firms  in Taiwan have been able to upgrade their production and  innovation capabilities 

through such  linkages,  thus revealing how extensive are  the dissemination of  the complementary 

strategies of outsourcing  (OEM buyers) and contract manufacturing  (OEM suppliers).  It  is through 

inserting itself in such a global value chain, taking advantage of initial low costs, that the latecomer 

firm secures an initial linkage with the global economy that leads to leverage possibilities (Mathews, 

2002). 

In  1981  IBM  introduced  its  Personal  Computer  (PC)  and  quickly  won market  share  because  it 

functioned  as  a  stand  alone  computer  that  could  execute multiple  functions. Apple  had  already 
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demonstrated how advances  in micro‐processing made possible a general purpose, decentralized 

computer.  IBM’s revolutionary contribution resided  in  the PC’s open system. Rather  than building 

the PC from in‐house production units, IBM outsourced nearly all the PC’s components. In part, IBM 

chose  this strategy  to  reduce  the  time  it  took  to bring  this new product  to market. By  relying on 

OEM  suppliers which  had manufactured  high‐quality,  reliable  components,  IBM  did  not  have  to 

acquire  in‐house the equipment and skills needed for this new venture. The OEM buyers found  it 

strategically  cost  effective  to  let  sophisticated  suppliers  both  invest  in  the  latest  production 

technologies and devise ways to improve performance. So long as the OEM buyers had governance 

mechanisms to coordinate suppliers, they only needed design engineers to work with suppliers to 

meet  functional  design  requirements.  Process  innovation  thus  moved  down  the  value  chain 

(Kaufamn, Merenda & Wood, 1996). 

OEM, a specific form of subcontracting, evolved out of the joint operations of buyers and latecomer 

suppliers and became  the most  important channel  for export marketing during  the 1980s. Under 

OEM,  the  latecomer  produces  a  finished  product  to  the  precise  specification  of  a  foreign  TNC 

(Transnational Corporation). The foreign firm then markets the product under its own brand name 

using  its  own  distribution  channels  (thereby  capturing  the  post‐manufacturing  value‐added), 

enabling  the  latecomers  to circumvent  the need  for  investing  in marketing and distribution. OEM 

often  involves  the  foreign  partner  in  the  selection  of  capital  equipment  and  the  training  of 

managers, engineers and technicians as well as advice on production, financing and management. 

Successful OEM arrangements often  involve a close  long‐term  technological  relationship between 

partner companies, because the TNC depends on the quality, delivery and price of the final output. 

OEM is also to be contrasted with ODM (own design and manufacture). The nature and complexity 

of  the  OEM  system  evolved  considerably  during  the  early‐1980s.  According  to  companies 

interviewed, many of the electronic systems purchased under OEM were designed and specified, as 

well as manufactured, by the local firm, rather than the TNC. In 1988 and 1989 this system began to 

be called  in Taiwan. Under ODM the  latecomer carries out some or all of the product design and 

process  tasks  needed  to  produce  a  good  according  to  a  general  design  layout  supplied  by  the 

foreign buyer or TNC.  In  some  cases  the buyer  cooperates with  the  latecomer on  the design.  In 

others  the  buyer  is  presented  with  a  range  of  finished  products  to  choose  from,  defined  and 

designed by the latecomer firms with its own knowledge of the international market. The goods are 

then  sold under  the TNC’s or buyer brand name as  in OEM. ODM  signifies  the  internalization of 

system  design  skills,  and  sometimes  complex  production  technologies  and  components  design 

abilities on the part of the latecomer. 

ODM offers a mechanism for latecomer firms to capture more of the design value‐added while still 

avoiding the risk of  launching own‐brand products and the costs of  investing  in  foreign marketing 

and  distribution  channels.  Under  early  forms  of  OEM,  the  latecomer  would  be  confined  to 

value‐added  related  to  assembly  services.  Under  ODM  the  local  company  could  add  value  in 

production  engineering,  design  for manufacturing  and  product  design  itself.  ODM  indicates  an 
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advance in technological competence, although it applied mainly to incremental (follower) designs, 

rather than leadership product innovation based on R&D. 

The OEM/ODM system, however, has several disadvantages. Strategically, the  latecomer partner  is 

often subordinated to the decisions of the buyer, and often dependent on the foreign company for 

technology and components as well as market channels. The TNC will often impose restrictions on 

the  sales  activities  of  latecomer  supplier.  Without  their  own  distribution  outlets,  the 

post‐manufacturing  value‐added  is  limited. Moreover,  OEM  and  ODM make  it  difficult  for  local 

companies  to  build  up  the  international  brand  images  needed  for  high  quality  goods  (Hobday, 

1995). 

Taiwan’s  involvement  in  the OEM business has gone  through different stages.  It started with very 

simple OEM arrangement that covered low‐end desktop PCs and labor‐intensive peripherals. During 

the early 1990s, a number of Taiwanese computer companies have tried to expand their share of 

own  brand‐name  manufacturing  (OBM)  sales.  Most  of  them  failed  and  are  now  content  to 

consolidate and upgrade their position as OEM suppliers. 

Taiwan’s entry as a supplier for the  international computer  industry dates back to mid‐1960s. The 

breakthrough  came  in  1966 when  IBM  set  up  its  International  Procure‐ ment  Office  (IPO)  and 

started to purchase computer parts and components from Taiwan. IBM’s demanding procedures for 

product development, production ramp‐up and quality control as well as its grueling requirements 

for  vendor  qualification  forced  Taiwanese  firm  to  radically  upgrade  their  product  quality.  It  also 

forced  them  to  develop  a  broad  spectrum  of  capabilities  required  for manufacturing  as well  as 

product design. In the process of qualifying as an IBM supplier , countless Taiwanese firms learned 

how to improve quality and to speed up product development cycles and delivery.   

In contrast to mainframe and mini‐computer, PC design  is based on standard microprocessors and 

operating  system.  As  a  result,  computer  became  mass‐produced,  standardized  products 

(Commodities). Barriers to entry to  final assembly are  low and the key to success of any  ‘cloning’ 

strategy  lies  beyond  manufacturing.  A  critical  factor  is  time‐to‐market:  the  PC  vendor  needs 

guaranteed access to reasonably price key components and the most up‐to‐date operating system; 

and  its  supply  base  for motherboards  and  other  components must  be  able  to  respond  fast  and 

flexibility. 

There  is broad consensus  that Taiwanese  firms were able  to  reap substantial benefits  form OEM. 

However, suppliers became ‘locked into’ OEM relationships that hindered independent brand name 

recognition  and marketing  channels. Profit margins  are  thinner  in OEM  sales  than  in own brand 

sales, which  in  turn makes  it difficult  for suppliers  to muster  the capital needed  to  invest  in R&D 

required for the development of new products (Ernst, 2000).   

OEM contracts come in large orders and typically generated low profit margins. Economies of scale 

& scope are of critical importance, and large firms are better placed to reap such economies. Thus, 

OEM orders for desktop computers are concentrated on a select group of large companies: Tatung, 

Acer, DEC Taiwan, FIC and MITAC (Ernst, 2000). The characteristics of OEM business are as follows: 
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Management is to determine how best to improve and exploit firm‐specific resources (Mahoney & 

Pandian, 1992). 

Value Creation of Brand Building 

Taiwanese  companies  are making  serious  headway,  racking  up  design  prizes  and  gaining market 

share  over  foreign  competitors.  Some  companies,  such  as BenQ,  aim  to  emulate  the  success  of 

South  Korea’s  Samsung  Electronics,  using  sharp  design  to  leverage  their  contract manufacturing 

business  into a global brand. Acer, BenQ’s  former parent, has  surpassed big names  like  IBM and 

Toshiba to become the second‐best‐selling notebook PC brand in Europe, after HP. Others, such as 

Quanta Company  and  Lite‐On Technology, while not pushing brands,  are pouring  resources onto 

product innovation to win more profitable contracts from their customers. 

Taiwan companies still have plenty of distance to go to catch design leaders like Samsung, Sony and 

Apple Computer. Another problem for Taiwan companies to build their own brand is to take risk of 

competing with their contract customers. BenQ was the biggest outside supplier of mobile phones 

to Motorola, but the U.S. company has shifted orders elsewhere as BenQ’s brand profile has risen. 

Asustek, wary of alienating its contract customers, does relatively little advertising for its PCs (Dean, 

2002). 

With the exception of Acer, most major Taiwanese companies do not have their own brand‐name 

businesses. They are equipment providers, not selling directly to consumers but to companies such 

as Dell and IBM (Einhorn, 2002).   

Due  to high  cost and high  failure  rate  in brand building, manufacturing  is preferable  in  terms of 

short term efficiency. The recent example  is BenQ, once one of Taiwan’s top consumer‐electronics 

brands. In 2005 management bought the money‐losing cellular division of giant Siemens and paired 

the BenQ and Siemens name on phones. The German  subsidiary was  liquidated, and now BenQ, 

renamed Qisda, focuses on contract manufacturing (Einhorn, 2007). 

Due to the characteristics of OEM business, most of firms have to ‘lock  in’ specific investment and 

organizational  routine and make endeavors  to pursue efficiency  for  their  large quantity purchase 

order.  Since  PC  is  already  in  the  stage  of  commodity,  price  and  delivery  become  the  major 

competition factors. OEM firms will lose purchase order if they are not best in efficiency. 

Lorimer  (2006)  reveals  that  the big  challenge  for Taiwanese  companies  is  to develop  the kind of 

profitable and well‐regarded global brands that can ride out typical boom‐and‐bust cycles and the 

non‐stop pricing pressure from companies as Dell in desktop and notebook computers. In order to 

combat this squeeze, more and more of these tech companies have been branching out their plain 

vanilla contract operations and building up products under their own names. But the real question 

remains  to be answered. As  these Taiwanese companies  look  to build  their own brands, how will 

industry giants respond to the dual roles of both supplier and potential challenger?   

The  other  strategy  that ODMs  have  pursued  to  increase  their  profit margin  and  leverage  in  the 

industry has been to develop their own brand products. As new product categories emerge, there is 

a constant  searching at many ODMs  for opportunities  to develop  their own brands, as with new 
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product categories such as Internet appliances that are  just beginning to be established. Clearly,  if 

managed  successfully, maintaining  both  contract manufacturing  and  own‐brand  businesses  can 

improve  a  company’s  financial  performance.  For  example,  ASUSTek  and Gigabyte  sell  their  own 

brands of motherboards, especially in Europe, where custom‐assembled, or clone, PCs are popular. 

However,  ODM  efforts  to  develop  own‐brand  businesses  have  inevitably  created  competitive 

tension with their major buyers. Acer generates about 30 to 40 percent of its revenues from its own 

PC brand, but has historically struggled with combining its branded PC and contract manufacturing 

businesses. To alleviate this tension, Acer has undergone a series of moves to separate the contract 

manufacturing  and  branded  segments  of  its  business, most  recently  by  spinning  off  its  contract 

manufacturing arm (as Wistron) and turing to other Taiwan ODMs (including the leading notebook 

computer ODM, Quanta) as a source for notebook computers (Sturgeon & Lee, 2005).   

Einhorn (2007) reports that under pressure from  low‐wage competitors based on mainland China, 

more Taiwanese electronic  companies  are exploring ways  to win  acceptance  as  global  consumer 

brands. Taiwanese  tech giants are employing as  they move away  from  their manufacturing  roots. 

Taiwanese engineers are coming up with  innovative products that carry names of  local companies 

such as PC maker Asustek Computer rather than multinationals like HP. Some Taiwanese companies 

are investing in design. And the most prominent of them, Acer, is buying its way into the U.S. On Oct. 

17, Acer announced  it ad completed a $710 million acquisition of Gateway, which  is tenth‐largest 

globally but No. 5 in the U.S. Acer has shed its manufacturing arm and now focused exclusively on 

name‐brand products. Acer has been strong in Europe and parts of Asia. It also sells two lines in the 

U.S.,  but  Chief  Executive  J.T. Wang  admits  Acer  still  has  low  awareness  there.  That’s why  he  is 

banking on Gateway. Acer  is  likely to keep the Gateway brand  in the U.S.  ‘Building a brand  is very 

different in the U.S.,’ says Wang. ‘The investment at the initial stage has to be very big – otherwise 

there is almost no impact’. 

  Acer’s biggest Taiwanese rival, ASUSTek, also is spinning off its low‐margin manufacturing business. 

CEO Jonney Shih and other executives will focus on the more  lucrative brand business. One of the 

world’s top producers of PC components, ASUSTek enjoyed a 418% jump in sales from 2003 to 2006 

– but with only a 66% rise in profits. That reflects the shrinking margins in PC manufacturing as Dell, 

HP, and others have pushed suppliers to hold down prices. 

Acer spun off its design, manufacturing and services unit into a newly independent company called 

Wistron. The move signaled Acer’s desire to make good on a promise to shake up and streamline its 

organization structure. The main purpose of the separation is to avoid the appearance of potential 

conflict between OEM and Acer‐brand business efforts. Stan Shih said: “In the future, the new Acer 

will become a marketing and service company, while Wistron will remain focused on OEM.’ 

By  spinning  off  Wistron,  Acer’s  brand‐name  operations  will  also  be  freed  up  to  seek  more 

competitive contract manufacturers, thus driving down costs. What’s more, Wistron will no  longer 

be under an obligation to produce Acer‐brand products. Perhaps the most significant benefit will be 

the  end  of  conflict‐of‐interest  issue,  in which  the  company was  sometimes  seen  as  competing 
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against its OEM buyers, such as IBM, with its own brand of PC products (Clendenin, 2001). 

The  concentration  of ODM  firms  in  PC  industry,  and  its  dependence  on  several  extremely  large 

buyers such as Dell and HP/Compaq, comes with several potential threats and challenges placed a 

great deal o pressure on ODMs to  lower costs. The second risk comes from the fact that spending 

on PCs accounts  for a shrinking portion of overall  IT spending worldwide. These risks highlight an 

urgent need for Taiwanese ODMs to diversify their product and customer scope beyond PC‐related 

products,  and major ODM  firms have  sought  to do  so, with  some  success. ASUSTek,  a  leader  in 

motherboard  design  and  production,  has  successfully  diversified  into  notebook  computers,  VGA 

cards, optical disk drives, and the manufacturing of the PS2 video game console for Sony. Revenues 

have increased dramatically, while motherboard sales have dropped to only one‐third of total sales. 

ODM  firms  such  as Hon Hai  (Foxconn), Quanta, Compal,  and ASUSTeK  have  allocated  significant 

resources to the design and production of mobile‐phone handsets. Mobile‐phone handsets provide 

a  logical  migration  path  for  ODMs  because,  like  personal  computers,  they  have  rapid 

postarchitectural  design  cycles  based  in  standard  chipsets,  and  like  notebook  computers  require 

industrial  design  expertise  related  to miniaturization.  However,  because  neither  detailed  design 

competencies nor  the PC‐specific  supply base  in  Taiwan  are easily  adaptable  to  a wide  range of 

electronics products beyond PCs, product and customer diversification has been slow and the ODM 

firms remain quite narrowly focused on PCs, mobile phones, and similar products. Still, except for 

the near monopolies held by Intel and Microsoft in CPUs and operating software, severe downward 

pressure  on  prices  and margins  is  felt  at  all  levels  of  the  PC  value  chain:  lead  firms,  contracts 

manufacturers, and components suppliers alike (Sturgeon & Lee, 2005). 

Conclusion 

If Porter’s (1985) value chain could end up margin, each activity contributes different value. Taiwan 

contract  manufactures  created  competitive  advantages  in  manufacturing  in  past  decades.  It  is 

difficult  to sustain  the manufacturing advantage which was  taken over by China, Korea or ASEAN 

countries. The consensus for Taiwan contract manufactures to sustain advantage is to create a new 

advantage  by  building  their  own  brands.  However,  the  capability  of  manufacturing  and  brand 

building  is  totally  different.  They  have  to  change  their  mindset,  adapt  culture  difference,  and 

cultivate marketing sense as well as having deep pocket. Secondly, the capability of manufacturing 

and brand building  is not easy transferable. How to transform organizational culture to encourage 

innovation and overcome the inertia of resist change is a big challenge. Thirdly, it is good to develop 

niche market by using own brand  in Blue Ocean  instead of  competing  in  the  throat‐cut market. 

Finally,  if  the contract manufacture  is  still  likely  to exploit  its manufacturing capability,  the better 

way  is to focus on manufacturing unique component such as engine or core parts which rivals are 

unable to duplicate in terms of quality or cost. In short, it is a must to create new advantage in order 

to gain sustained advantages. Taiwan is a typical case for Asian countries to experience from under 

developed, through developing, to developed country and its insight is very worthwhile to lean. 
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Abstract  

In this paper, we apply the perfect Bayesian equilibrium concept to analyze the equilibrium for 

takeover game, and then using the necessary conditions of the equilibrium to explain the reason why 

takeovers are motivated.  Our theoretical results show that synergy, private benefits and hubris 

hypotheses may all explain why companies engage in mergers and acquisitions; the critical point 

between the motives is the management of the acquiring firm how to confirm the movement and 

strategies of the target firm. When the management of the acquiring firm indefinitely knows the target 

firm whether resists or co-operates, the hubris and synergy hypotheses both are supported.  When the 

management of the acquiring firm definitely believes the target firm will resist, then the private 

benefits hypothesis is supported. The findings indicate that, in certain circumstances, the more 

overconfident the management of the acquiring firm and the greater private benefits will be, the more 

likely the merger and acquisition will be motivated.  

Keywords: Perfect Bayesian equilibrium, Mergers and acquisitions 
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A Theory of Mergers and Acquisitions:  
Synergy, Private Benefits, or Hubris Hypothesis 

In recent years, the takeover market has become significantly more active and therefore 

discussions of mergers and acquisitions are ubiquitous between investors in the investment market.  

Despite the large number of mergers and acquisitions that have become regarded as failures after a 

period of time, there are still companies that enthusiastically seek merger and acquisition targets. In 

order to explain the reasons why companies are keen on mergers and acquisitions, many motives have 

been proposed by financial economists. Evidence finds that the importance of various motivations for 

mergers and acquisitions changes over time. The existing empirical research often is inconclusive 

because of the difficulty of clearly distinguishing among the different motives. Therefore, grouping 

the motives of mergers and acquisitions into various categories is often useful. Three broad 

motivations for takeovers have long been grouped in the literature: synergy, agency and hubris 

(Berkovitch and Narayanan, 1993). 

The most common view in the past was that the essential motive of companies engaging in 

mergers and acquisitions was the synergy1

Under the managerial self-interest hypothesis, or private benefits hypothesis, merger and 

acquisition activity is driven by personal interests whereby the manager obtains and maximizes its 

welfare at the expense of acquirer shareholders (Mitchell and Lehn, 1990; Berkovitch and Narayanan, 

1993). Thus, private benefits motivate the management of acquiring firms. By engaging in mergers 

. The synergy hypothesis suggests that the value of the 

combined firm is higher than the sum of the individual firm values (Bradley, Desai, and Kim, 1988; 

Seth, 1990; Maquiera, Megginson, and Nail, 1998; Hubbard and Palia, 1990).The synergy hypothesis 

also implies that management shall not only create value on behalf of the shareholders but also that it 

needs to have the competence to measure the value of the combined firm. 

1 Synergy creates value, the existence of scale economic and scope economic is so-called operational synergy, when the 
value of the merged company is greater than the total value of the two individual firms this is so-called information 
synergy (Goergen and Renneboog, (2004)), such as the establishment of internal capital markets decreasing trading and 
bankruptcy costs. 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 13

http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E6%AD%B8%E9%A1%9E�


and acquisitions, may be able to extract value for themselves in several ways. For example, under 

managerial control, if a company has an excessive cash flow, the manager is more likely to further 

entrench management and increase personal interests by spending the cash on low-benefit or even 

value-destroying mergers rather than distribute dividends to stockholders (Servaes, 1991; Lang, Stulz, 

and Walking, 1989, 1991). The managerial self-interest hypothesis is associated with private benefits; 

furthermore evidence from recent studies directly shows the support for the private benefits hypothesis 

(Barclay and Holderness, 1989; Hietala, Kaplan and Robinson, 2003).  In this paper, we construct a 

theoretical model within which we use private benefits hypothesis to replace the traditional 

“managerial self-interest hypothesis”. 

Under the “hubris hypothesis” (Roll, 1986), citing a psychological effect of overconfidence, the 

bidder management could incorrectly assess the value of the target firms. In some cases, managers 

retain the positive valuation error that bids are made even when a valuation above the current market 

price. However, there is evidence showing the premium is overpaid by the acquiring firm. 

Overconfident managers overestimate the returns to their investment projects (Malmendier and Tate, 

2005; Heaton, 2002). Therefore, the manager engages in takeovers only when it overestimates. Bruner 

(1999) indicates that the Volvo’s attempt to merge with Renault in 1993 temporarily destroyed SEK 

8.6 billion (US$ 1.1 billion) in Volvo shareholder wealth in support of the hubris hypothesis. Hietala, 

Kaplan, and Robinson (2003) present a framework to estimate how much the bidder overpays for the 

target and illustrate one of these generic cases using the takeover contest for Paramount in 1994 in 

which Viacom overpaid by more than $2 billion.  They conclude that such a findings are consistent 

with managerial overconfidence and/or large private benefits, but not with the traditional 

agency-based incentive problem. 

Since the three hypotheses (synergy, private benefits & hubris) have been published there has been 

great interest among empirical researchers.  A review of recent literature relating to these finds that 

the synergy hypothesis is supported by much of the empirical literature, while some supports are 

found for the managerial self-interest hypothesis and hubris hypothesis. For example, Goergen and 
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Renneboog (2004), in their analysis of the short-term wealth effects of large intra-European takeover 

bids, suggest that synergies are the prime motivation for bids and that target and bidders share the 

wealth gains. Gondhalekar, Sant, and Ferris (2004) believe that the overpayment in mergers and 

acquisitions is derived from managerial self-interest effects rather than synergy and hubris hypotheses. 

The findings of Hietala, Kaplan, and Robinson (2003) are consistency with managerial overconfidence 

and/or large private benefits, but not with the traditional agency-based incentive problem. Mueller and 

Sirower (2003) present considerable support is found for the managerial discretion and hubris 

hypotheses, and some support is found for the market-for-corporate-control hypothesis. Little or no 

support is found for the hypothesis that mergers create synergies and those shareholders of both the 

acquiring and acquired firms share gains from these synergies. 

Pangarkar and Lie (2004) conclude that acquisitions undertaken in a low market cycle will exhibit 

better performance than those undertaken in high market cycle for two key reasons: lower likelihood 

of overpayment due to hubris and ease in implementing restructuring initiatives such as retrenchment. 

Gondhalekar and Bhagwat (2003) compare the motives in the acquisitions of Nasdaq targets during 

the after the crash of 1987 period with those in the ten-year period before the crash.  They find 

agency is the motive for takeovers that have negative total gains (acquirer + target), but synergy and 

hubris are comotives for takeovers that have positive total gains. The proportion of takeovers in which 

the managers of acquirers act against the interest of the shareholders increases after the crash. 

Hodgkinson and Partington(2008) report there is evidence of bids motivated by synergy, but there is 

also evidence of the presence of hubris and weak evidence of bids with an agency motivation. 

Mergers & acquisitions involve the game of multiple players for the corporate control and the 

resources of target firms.  Bidders use various bidding strengths such as the bidder’s toe-hold 

shareholding in the target and the level of bid premiums offered, and at the same time the target firms 

could use different strategies to resist the takeover bids; so whether the takeover is successful or not, 

there are a lot of key factors involved to influence the outcome of takeover bids. In order to understand 

the key factors determining whether takeovers succeed or fail, there have been many empirical 
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literature studies such as  Target Management  Resistance (Cotter, Shivdasani and Zenner, 1997; 

O’Sullivan and Wong, 1998a,b; Sudarsanam, 1996; Holls and Kyriazis, 1996, 1997), Managerial 

Equity Holdings (Song and Walking, 1993; Duggal and Miller, 1994; O’Sullivan and Wong, 1998a, 

1999), Bidders Toe-hold (Walking, 1995; Holls and Kyriazis, 1996, 1997; Sudarsanam, 1996), and Bid 

Premium (Walking, 1995; Franks and Mayer, 1996; Holls and Kyriazis, 1996). 

Although the empirical documents mentioned above more or less provide explanations to key 

factors during the mergers and acquisitions, they may not completely be incorporated with the 

motivations for takeover. To date, academic researchers have not yet proposed a complete theory that 

completely and perfectly integrates the synergy, private benefits and hubris hypotheses to explain why 

the three hypotheses can all be supported.  Thus, this study attempts to propose an integration theory 

including these three hypotheses to interpret why a company at the end of the day is motivated to 

engage in mergers and acquisitions. 

In this paper, we apply the perfect Bayesian equilibrium concept to analyze why firms engage in 

mergers and acquisitions.  Results of our study show that when information is incomplete, it is 

possible that three types of equilibrium exist, separating equilibrium, pooling equilibrium and partial 

pooling equilibrium. The pooling equilibrium is most likely to be in support of both synergy and 

hubris hypotheses.  The private benefits hypothesis can also possibly be supported under both types 

of separating equilibrium and partial pooling equilibrium.  The critical point is that the attitude of the 

target firm is unknown to the acquiring firm, whether the target firm will resist or cooperate.  This 

study proves that the more overconfident the management of the acquiring firm and the greater the 

private benefits will be, and also the more likely the merger and acquisition will be motivated. 

The results of our study implies that when the management of the acquiring firm is not sure about 

the strategies of the target firm, if the overconfidence and hubris are significantly influential, and then 

the management of the acquiring firm will definitely continue the offensive; nevertheless subsequently 

pay a higher premium. In addition, under the same circumstances, when the management of the 

acquiring firm is unsure about the target firm strategy, if the synergy is significantly influential, the 
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acquiring firms’ payoff can be increased after acquiring the corporate control of the target firm, and 

then the management of the acquiring firm also will definitely continue the offensive. However, when 

the management of the acquiring firm is convinced that the target firm will resist, and a strong private 

benefits motive dominates, the management of the acquiring firm is likely to take the offensive even if 

it means paying higher premium, and causing loss to shareholders’ interests. In mergers and 

acquisitions, a dominant overconfidence or private benefit mentality will be detrimental to the interests 

of other shareholders. 

The article is organized as follows. Section I develops the model.  Section II explores the 

equilibrium including separating equilibrium, pooling equilibrium and partial pooling equilibrium 

analysis.  According to the outcome of the analysis we propose three important propositions. Section 

III concludes. Proofs of all propositions are in the Appendix. 

I. The model 

In this section we introduce the model. There is a two-player game of incomplete information, and 

both players are risk neutral.  One player is the management of the target firm (henceforth referred to 

as the target) and is denoted T.  The other player is the management of the acquiring firm (henceforth 

referred to as the acquirer) and is denoted K. In theory, the takeover market may also involve 

competing bidders.  Studies have found that the probability of takeover success is significantly lower 

in the presence of one or more competing bidders (Henry, 2004).  In order to include the factor of the 

competing bidders, the winning probability of the competing bidders is added to the model2

According to Fig. I, the game tree shows the order of moves in the two-player game. It is assumed 

that there are two types of acquirers in mergers and acquisitions. Firstly, we define a good acquirer as 

one who can create synergy and increase target shareholders’ wealth following a successful takeover 

(henceforth referred to as good acquirers); and a bad acquirer as one who will bring the contrary effect 

to the target firm, target shareholders’ wealth either falls or remains constant (henceforth referred to as 

 and is 

denoted P.  The game structure designed by this study is shown in Fig. I. 

2 P=1, denotes there is no competitor or the acquirer cooperates with competitors. 
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bad acquirers).The probability that a good acquirer will appear into the takeover market, π , is 

common knowledge.  

There are two stages in the game.  The movement sequence starts with the informed acquirer 

choosing a strategy to either attack (denoted by Y) or remain passive (denoted by N); then, the target 

observes the action of the acquirer and decides either to take resisting (denoted by R) or cooperating 

(denoted by C). It is as follows: 
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Fig. I. Game Tree. Please refer to Table 1for the expected payoffs for both the acquirer and the target. 

 

Stage 0 (the beginning of the game)：  

To begin the game, the acquirer analyses potential target firms.   At the beginning of the game, there 

have been no corporate control contests. The values of the target and acquiring firm are denoted 

by 0v and KA0 respectively. Pre-bid shareholding in the target owned by the target and the acquirer are 

expressed as a fraction of total equity and are denoted by 0α and K
0β , respectively (K = G for the good 

acquirer, K = B for the bad acquirer). 

K 
N 

Bad 
K T 

T 

1 

2 

3 
4 

5 

6 

7 

8 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 18



Stage 1: 

After determining the possible target, because the acquirer fully understands the real type of 

mergers and acquisitions, that is, those engaging in acquisitions completely understand the reasons for 

mergers and acquisitions, the acquirer can choose from the two strategies: actively attack or remain 

passive3
Gθ. It is assumed that the prior probability that a good acquirer will attack is , and the prior 

probability that a bad acquirer will attack is Bθ .  According to Bayesian rules, the posterior 

probability that a good acquirer will take offensive action is ρ , the mathematical expression is as 

follows: 

      
(1 )

G

G B

πθρ
πθ π θ

=
+ −

 

Stage 2: 

After the target has observed the actions of the acquirer, it may choose one of two strategies: resisting 

or cooperating. The strategy chose by the target will influence whether the merger and acquisition will 

be a success or failure. For examples, O'Sullivan and Wong (1998a) report 26 percent of takeover bids 

launched in the period between 1989 and 1995 were resisted by target management. O'Sullivan and 

Wong (1999) report 45 percent of hostile takeover targets in the period between 1989 and 1993 were 

successfully resisted. Holl and Kyriazis (1997) indicate that all defenses investigated, apart from a 

white knight defense, promote the interests of target firm managers by significantly lowering the 

probability of bid success.  However, resistance will generate costs for the target, these costs are 

denoted by JR (J=S for the successful resisting, J=F for the fail resisting). Similarly, the acquirer 

facing resisting or cooperating will also bear different costs, these acquiring costs are denoted by 

RC or CC , in general RC > CC . It assumed that if the acquirer estimates the exogenous probability of 

the target choosing resisting is Kγ (K = G for the good acquirer, K = B for the bad acquirer), and the 

exogenous probability of this successful resisting is denoted byδ . 

3 Because the target may take a resisting strategy, the acquirer may remain passive after assessing. 
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After the second stage, the nature of the acquirer will be revealed and the corporate control 

contests ended4

1. The value of the target firm will be different owing to the change of the corporate control, this is 

denoted by

:   

Kv , where K=G for the corporate control changed into a good acquirer, K=B for the 

corporate control changed into a bad acquirer, K=H for the corporate control changed into 

competing bidders. As good acquirer will have positive influence on the target firm value, 

so G Bv v> . 

2. The corporate control will be transferred because of the success of the merger and acquisition. if the 

target’s resisting fails, the expected value of the target firm is denoted by: (1 )g G Hv Pv P v= + − , 

(1 )b B Hv Pv P v= + − ， g bv v> , the value of the target firm after the successful resisting is denoted by: 

0
Rv . 

3. After acquiring the corporate control of the target firm, the value of the acquiring firm is denoted 

by KA1 , where K = G for the good acquirer, K = B for the bad acquirer. 

4. Post-bid shareholding in the target firm owned by the target and the acquirer are expressed as a 

fraction of total equity and are denoted by Iα and Iβ , respectively, where I=S for the successful 

resisting, I=C for the cooperating, I=F for the fail resisting, I=H for the competing bidders acquiring 

the corporate control) , in general C Fα α> . 

5. The private benefits are denoted by Jφ , where J=T for the target, J=A for the acquirer5

4 In consideration of the reaction by the capital market, this paper presumes that under different circumstances, companies 
have different market values. 

.  Barclay 

and Holderness (1989) argue that the acquirer of the controlling block pays a premium that amounts 

to the value of the private benefits of control in addition to the value of the block derived from the 

ongoing business. The difference between the price per share paid by the acquirer and the price per 

share prevailing on the market after the acquisition has taken place, will reflect private benefits 

5 In order to simplify the model; the value of the target firm ( 0v  and 0
Rv ) multiplying private benefits of the target ( Tφ ) is 

the value after the private benefits of the target deducted; the value of the target firm ( Kv ) multiplying private benefits 
of the acquirer ( Aφ ) is the value prior to private benefits of the acquirer deducted. 
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associated with the control of that company; that is, private benefits are a certain ration of the 

companies value. In the past, there have been many empirical studies supporting the impact that the 

bid premium has on the success probability of mergers and acquisitions (Walking, 1985; Franks and 

Mayer, 1996; Holl and Kyriazis, 1996), in line with the private benefits hypothesis. 

According to Fig. 1, the game tree structure, the end of the second stage there will be eight forms 

of expected payoffs for both acquirer and target, summarized as shown in Table I. 

Table I. Acquirer and target expected payoffs 

Scenario Target                              Acquirer 

1 
0 0 0

Tv vα φ+  0 0 0
G Gv Aβ +  

2 
0 0
R T R

S Sv R vγ φ− +  0 0 0 0( ) (1 )( )R G R G
S R HP v A C P v Aβ β+ − + − +  

3 
0(1 )A g T

F Fv R vφ α φ− − −  1 0(1 ) (1 )[(1 ) ]A G G A G A H G
F R HP v A C v P v Aφ β φ φ β − + − + + − − +   

4 
0(1 )A g T

Cv vφ α φ− −  1 0(1 ) (1 )[(1 ) ]A G G A G A H G
C C HP v A C v P v Aφ β φ φ β − + − + + − − +   

5 
0(1 )A b T

Cv vφ α φ− −  1 0(1 ) (1 )[(1 ) ]A B B A B A H B
C C HP v A C v P v Aφ β φ φ β − + − + + − − +   

6 
0(1 )A b T

F Fv R vφ α φ− − −  1 0(1 ) (1 )[(1 ) ]A B B A B A H B
F R HP v A C v P v Aφ β φ φ β − + − + + − − +   

7 R
0 0

T R
S Sv R vγ φ− +  0 0 0 0( ) (1 )( )R B R B

S R HP v A C P v Aβ β+ − + − +  

8 
0 0 0

Tv vα φ+  0 0 0
B Bv Aβ +  

 
To illustrate, 

Scenario 1: When a good acquirer adopts a passive strategy, that is, the mergers and acquisitions don’t 

happen:  The payoff of the target at the second stage remains the same as at the 

beginning of the game ( 0 0 0
Tv vα φ+ ). This expression includes the fractional equity value 

of the target firm ( 0 0v α ) and private benefit ( 0
T vφ ).The good acquirer payoff remains the 

same as at the beginning of the game ( 0 0 0
G Gv Aβ + ). This expression includes the fractional 

equity value of the target firm ( 0 0
Gv β ) and the value of the acquiring firm ( 0

GA ). 
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Scenario 2: When a good acquirer adopts an offensive strategy while the target chooses resisting and 

succeeds (i.e. the takeover fails): The payoff of the target at Stage 2 is 0 0
R T R

S Sv R vα φ− + . 

This expression includes the fractional equity value of the target firm ( 0
R

Sv α ), deducting 

the resisting costs ( SR ) and the private benefits ( 0
T Rvφ ).  As to a good acquirer when 

facing competitors, and where the probability of winning is P, the payoff of the acquirer at 

Stage 2 is 0 0 0 0( ) (1 )( )R G R G
S R HP v A C P v Aβ β+ − + − + .  If the acquirer wins, the payoff 

includes the fractional equity value of the target firm ( 0 0
Gv β ) and the value of the 

acquiring firm ( 0
GA ), but deducting the acquiring costs of resisting ( RC ). If the acquirer 

looses, the payoff includes the fractional equity value of the target firm ( 0
R

Hv β ) and the 

value of the acquiring firm ( 0
GA ). 

Scenario 3: When a good acquirer adopts an offensive strategy while the target chooses resisting and 

fails (i.e. the takeover succeeds):  The payoff of the target at Stage 2 

is 0(1 )A g T
F Fv R vφ α φ− − − , even though the corporate control may be changed to good 

acquirers or competitors.  This expression includes the fractional equity value of the 

target firm ( (1 )A g
Fvφ α− ), deducting the resisting costs ( SR ) and private benefits ( 0

T vφ ).  

As for the good acquirer facing competitors, the payoff of the acquirer at Stage 2 

is 1 0(1 ) (1 )((1 ) )A G G A G A H G
F R HP v A v C P v Aφ β φ φ β − + + − + − − +  .  If the acquirer wins, the 

payoff includes the value of the target firm ( (1 )A G
Fvφ β− ), the value of the acquiring firm 

( 1
GA ) and the private benefits ( A Gvφ ), but deducting the acquiring costs of resisting ( RC ).  

If the acquirer looses, the payoff includes the value of the target company equals 

(1 )A H
Hvφ β−  and the value of the acquiring firm is 0

GA .  The expected payoffs in the rest 

of the scenarios listed in Table 1 will follow the similar illustration above and as such will 

not be repeated. 

According to the game model, when the target decides to choose either  resisting or cooperating, 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 22



then the expected payoff of the target is ( )TM R or ( )TM C , respectively： 

0 0( ) { [ ]R T R
T S SM R Rρ δ ν α φ ν= − + + 0(1 )[(1 ) ]}A g T

F FRδ φ ν α φ ν− − − −  

(1 )ρ+ − 0 0{ [ ]R T R
S SRδ ν α φ ν− + + 0(1 )[(1 ) ]}A b T

F FRρ φ ν α φ ν− − − −  

( )0 0( ) [(1 ) ] 1 [(1 ) ]g b
C CM C ρ φ ν α φ ν ρ φ ν α φ νΑ Τ Α Τ

Τ = − − + − − −  

When the acquirer decides to choose either an offensive or passive strategy, then the expected 

payoff of the acquirer is ( )KM Y or ( )KM N , respectively, where K= G for the good acquirer, K= B for 

the bad acquirer). 

0 0 0 0( ) { [ ( ) (1 )( )]R K R K
K S R HM Y P A C P Aγ δ ν β ν β= + − + − +  

           1 0(1 )[ ((1 ) ) (1 )((1 ) )]}A K K A K A H K
F R HP A C P Aδ φ ν β φ ν φ ν β+ − − + − + + − − +  

            1 0(1 ){ [(1 ) ] (1 )[(1 ) ]}A K K A K A H K
C C HP A C P Aγ φ ν β φ ν φ ν β+ − − + − + + − − +  

0 0 0( ) K K
KM N Aν β= +  

 We rationally anticipate the acquirer’s behavior and take this into account when choosing the 

offensive strategy that maximizes the payoff of the acquirer. To design the takeover contest, we must 

also ensure that the resultant expected payoff of offensive strategy is above the passive strategy while 

the target chooses cooperating (i.e., satisfying the acquirer’s participation constraint). 

II. The equilibria 

In this section, we apply the concept of perfect Bayesian equilibrium to derive the necessary 

conditions that may exist in three equilibria: separating equilibrium, pooling equilibrium and partial 

pooling equilibrium. Although it is theoretically possible for both types to play either a pure strategy 

of choosing Y or N, or a mixed strategy, thus leading to a total of eight possible equilibria, we show 

that only four out of eight situations can be possible equilibria. Each equilibrium regime is 

characterized by a certain type of motivations for takeovers in the literature: synergy, agency and 

hubris.  

A. Separating equilibrium 
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Under the separating equilibrium, it is assumed that a good acquirer adopts an offensive strategy, 

while a bad acquirer adopts a remaining passive strategy6 1Gθ = (that is and 0θΒ = ), and the target 

definitely chooses resisting7 1γ = (that is ), there are necessary conditions for the existence of the 

separating equilibrium: (see the Appendix). 

0 0 0

(1 ) ( )
( ) [(1 ) ] ( )

A g
C F F

R A g T R
S S F F

R
R R

φ ν α αδ δ
ν α φ ν α φ ν ν

− − +
> =

− − − − + +
                                 (1) 

1 0 0 0

0 1 0 0

[ (1 ) ] ( ) ( ) (1 )
[ (1 ) ] ( ) ( ) (1 )( )

GG G H G G G H
F H F HR

G G H G R G G H R
F H F S H H

C A A
A A

φ ν ν β ν β ν β ν β ν βδ δ
φ ν ν β ν β ν β ν β ν β ν β

Α

Α

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
< =

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
 (2) 

1 0 0 0

0 1 0 0

[ (1 ) ] ( ) ( ) (1 )
[ (1 ) ] ( ) ( ) (1 )( )

B B H B B B H B
F H F HR

B B H B R B B H R
F H F S H H

C A A
A A

φ ν ν β ν β ν β ν β ν βδ δ
φ ν ν β ν β ν β ν β ν β ν β

Α

Α

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
> =

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
    (3) 

because G Bν ν> ，thenδ δ> . 

The [ (1 ) ]G G H
F Hφ ν ν β ν βΑ Ρ −Ρ − −Ρ  and [ (1 ) ]B B H

F Hφ ν ν β ν βΑ Ρ −Ρ − −Ρ  represent the 

expected private benefits for the good acquirer and the bad acquirer, respectively. We assume the main 

influence on the acquirer to adopt an offensive or passive strategy is the positive or negative of private 

benefits. Therefore, the Αφ  has positive correlation with  δ  for[ (1 ) ] 0G G H
F Hν ν β ν βΡ −Ρ − −Ρ > , 

but negative correlation with δ  for [ (1 ) ] 0B B H
F Hν ν β ν βΡ −Ρ − −Ρ <  

From the analysis above, we find if a good acquirer adopts an offensive strategy, while a bad 

acquirer adopts a remaining passive strategy, there are necessary conditions for the existence of the 

separating equilibrium : max{ , }δ δ δ δ< < .  We summarize exogenous changes that make this type 

of equilibrium more likely in the following proposition： 

Proposition 1：Ceteris paribus, an increase in private benefits of the acquirer ( Αφ ) increases the 

likelihood of separating equilibrium, a good acquirer adopts an offensive strategy, 

6 Another separating equilibrium is: a good acquirer adopts the remaining passive strategy, while a bad acquirer adopts the 

dynamic offensive strategy. Under such situation, the outcome from our mathematical proofs is contradictory toδ δ> ; 
therefore this separating equilibrium would never exist. 

7 Since the target chooses the cooperating strategy, the outcome from our mathematical proofs is contradictory to the 
acquirer’s participation constraint (i.e., satisfying ( ) ( )K KM Y M N> ).  Therefore, this separating equilibrium would 
never exist while the target chooses the cooperating strategy. 
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while a bad acquirer adopts a remaining passive strategy. 

Proof：Given [ (1 ) ] 0G G H
F Hν ν β ν βΡ −Ρ − −Ρ >  and[ (1 ) ] 0B B H

F Hν ν β ν βΡ −Ρ − −Ρ < , we can derive 

that increase in Αφ results in δ orδ lesser,δ  greater from the analysis of Equations (1) to 

(3).   

   In Proposition 1 we find that, under the separating equilibrium, it is assumed that a good acquirer 

adopts an offensive strategy, while a bad acquirer adopts a remaining passive strategy for the sake of 

private benefits, increase in the private benefits of the acquirer ( Aφ ) make this type of equilibrium 

more likely, which is in support of the private benefits hypothesis. 

B. Pooling equilibrium 

Under pooling equilibrium, it is assumed that, whether the acquirer is good or bad adopts an offensive 

strategy8 1Gθ = (that is and 1θΒ = ), while the target randomizes between resisting and cooperating9

Given

, 

there are necessary conditions for the existence of the pooling equilibrium: (see the Appendix).  

0 1ρ< < , thus ( ) ( )M R M CΤ Τ= , 

0 0

(1 ) ( )( )ˆ
( ) [(1 ) ( ) ]

C F F
R R

S S F F

R
R R

φ ν ρ α αδ δ
ν α φ ν ρ α φ ν

Α

Α Τ

− − +
= =

− − − − +
 

Given the probability of resisting 1γ < , thus ( ) ( )K KM Y M N> ,  

1 0 0

0 0 0 1 0

0[(1 ) ] ( ) (1 )(1 )
ˆˆˆ[(1 ) ] [(1 ) ] [(1 ) ( ) ] (1 )(1 )

K K A K

C

K R R K K A

C F H F S

A Aφ ν β φ ν φ ν β ν β
γ γ

φ ν β φ ν β δν β δ φ ν β ν β φ ν δ φ ν β

Α Κ Α Κ Η

Η

Κ Α Κ Α Κ Α Κ Α Κ Η

Η

Ρ − + + Ρ − + − Ρ − −
< =

Ρ − − Ρ − + Α − + Ρ − − + Α − Α + + − Ρ −
 (4) 

From equation (4) we can analyze the implication of each component: The 1 0( )K KA A−  represents 

the hubris of the acquirer, 10

0 01
[( ) (1 ) ]K K K

Cφ ν β φ ν ν βΑ Κ Α Κ

°
Ρ Α −Α + − + −

 which the acquirer overestimates the benefits of the merger. The 

 represents the wealth gains of the acquirer due to 

synergy. 

8 If both good and bad acquirers adopt the remaining passive strategy, there will be no mergers and acquisitions activity, 
therefore the pooling equilibrium is not to be found when such a passive strategy is adopted by both good and bad 
acquirers. 

9 Whether the target chooses a resisting or cooperating strategy, the acquirer’s participation constraint always is satisfied. 
Therefore, the target’s choice is uncertainty. 

10 This paper adopts the method proposed by Hietala, Kaplan, and Robinson (2003), analyzing the hubris of the acquiring 
firm by comparing the difference in value of the acquiring firm before and after the merger. 
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From this we infer, assuming a dynamic offensive strategy for mergers and acquisitions is adopted 

by either a good or bad acquirer, there are necessary conditions for the existence of the pooling 

equilibrium: γ γΚ< .We summarize exogenous changes that make this type of equilibrium more likely 

in the following proposition： 

Proposition 2：Ceteris paribus, any of the following changes in the critical values defining the 

equilibrium increases the likelihood of pooling equilibrium, both good and bad 

acquirers adopt an offensive strategy, while the target randomizes between resisting 

and cooperating: 

(a) Increase in overestimating the merge benefits due to acquirer overconfidence; 

(b) Increase in the pay-off of the acquirer due to synergy. 

Proof：Those changes in the (a) and (b) above result in γΚ  to become greater from the analysis of 

Equation (4). 

In Proposition 2 we find that, under the pooling equilibrium, it is assumed that both good and bad 

acquirers definitely adopt the dynamic offensive strategy for mergers and acquisitions, increase in 

overestimating the merge benefits due to acquirer overconfidence, or increase in the pay-off of the 

acquirer due to synergy make this type of equilibrium more likely, which is in support of the synergy 

or hubris hypotheses. 

C. Partial pooling Equilibrium 

Under partial pooling equilibrium, it is assumed that a good acquirer adopts the dynamic offensive 

strategy for mergers and acquisitions while a bad acquirer randomizes between dynamic offensive and 

remaining passive11, and the target definitely chooses resisting12

11 There are still two partial pooling equilibriums. One is a bad acquirer adopts the dynamic offensive strategy while a 
good acquirer randomizes between dynamic offensive and remaining. Another is passive a bad acquirer adopts the 
remaining passive strategy while a bad acquirer randomizes between dynamic offensive and remaining. Under such 
situations, the outcomes from our mathematical proofs are contradictory to

, there should be necessary conditions 

for the existence of the partial-pooling equilibrium: (see the Appendix). 

δ δ> ; therefore those partial pooling 
equilibriums would never exist. 

12 Since the target adopts the cooperating strategy, the outcome from our mathematical proofs is contradictory to the 
acquirer’s participation constraint (i.e., satisfying ( ) ( )K KM Y M N> ).  Therefore, this partial pooling equilibrium 
would never exist while the target chooses the cooperating strategy. 
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 0 0

0 0

(1 ) ( ) [(1 ) ] (1 )ˆ
1 (1 ) ( ) [(1 ) ] (1 )

A g A g R R
C F F S S F

B A b A b R R
C F F S S F

R R
R R

φ ν α α δ φ ν α ν α φ ν δπθ θ
π φ ν α α δ φ ν α ν α φ ν δ

Τ

Τ

 − − + − − − + − −
> =  − − − − − − − − + + − 

  (5) 

From this we infer that a good acquirer adopt the dynamic offensive strategy for mergers and 

acquisitions while a ba rom this we infer, assuming a good acquirer adopts the dynamic offensive 

strategy for mergers and acquisitions while a bad acquirer randomizes between dynamic offensive and 

remaining passive, there are necessary conditions for the existence of the pooling equilibrium: 

ˆ
Bθ θ> .We summarize exogenous changes that make this type of equilibrium more likely in the 

following proposition： 

Proposition 3：Ceteris paribus, an increase in private benefits of the acquirer ( Αφ ) increases the 

likelihood of partial pooling equilibrium, a good acquirer adopts the dynamic 

offensive strategy, while a bad acquirer randomizes between dynamic offensive and 

remaining passive, and the target definitely chooses resisting.d acquirer randomizes 

between dynamic offensive and remaining passive 17, increase in the private benefits 

of the acquirer( Aφ ) make this type of equilibrium more likely, which is in support of 

the private benefits hypothesis13

Proof： We can derive that increase in 

. 

Αφ results in θ̂  greater from the analysis of Equations (5).   

 

III. CONCLUSION 

Over the past 2 or 3 decades, experts and intellectuals from both financial and academic sectors have 

attempted to put forward reasonable arguments explaining the motives of enterprises that engage in 

mergers and acquisitions. Three broad motivations for takeovers have long been grouped in the 

literature: synergy, agency and hubris hypotheses. Support for each hypothesis can be found in the 

empirical literatures. Therefore, in this paper, we apply the concept of perfect Bayesian equilibrium to 

define the necessary conditions of possible equilibrium, and then utilize such necessary conditions to 

13 Regardless of whether a good acquirer adopts the strategy to attack or remain passive, bad acquirers definitely adopt the 
passive strategy under the partial pooling equilibrium; since the inference is similar to the case above, we are not going 
to discuss it repeatedly. 
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discuss the three hypotheses.  In general, under the circumstances of dynamic and incomplete 

information, the mergers and acquisitions market is largely linked with the predictions of the target 

and acquiring firms, predictions such as whether acquiring firms are good or bad, if they are going to 

attack, whether the target resists or not.  In this study, by integrating a series of scenarios into our 

model, we are able to know well the key motives in mergers and acquisitions. 

In this paper it is discovered that the hubris hypothesis and the synergy hypothesis can only exist 

under the pooling equilibrium when an acquirer is not sure if the target will choose the resisting or 

cooperating strategy; when an acquirer affirms the target will definitely choose the resisting strategy, 

then private benefits hypothesis can exist under the separating and partial pooling equilibrium.  

We propose reasonable and complete explanations for the phenomenon that there are many 

empirical studies on the same key motive with inconsistent results.  Based on the model in this study, 

we infer that mergers and acquisitions activity occurring in different places and at different times may 

exist in different type of equilibrium; hence the necessary conditions of equilibrium will be different.  

In theory, the motives of synergy or private benefits or overconfidence from hubris can all appear in 

mergers and acquisitions, the key point will be that the acquirer understands the strategy of the target 

choosing.  
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Appendix: Proofs of Propositions 

1. Proof of separating equilibrium 

Given 1Gθ = and 0θΒ = , Belief consistency check ： 1
(1 )

G

G B

πθρ
πθ π θ

= =
+ −

, so that, 

0 0 0 0 0( ) [ ( ) (1 ) ] (1 )R R g g
S S F F F FM R R R Rδ ν α φ ν ν φ ν α φ ν φ ν γ φ νΤ Α Τ Α Τ

Τ = − + − − − + + + − − −  

 ( ) 0( ) 1 g
CM C φ ν α φ νΑ Τ

Τ = − −  

If 1γ = , then ( ) ( )T TM R M C>  must be satisfied, so that,  

       
0 0 0

(1 ) ( )
( ) [(1 ) ] ( )

A g
C F F

R g R
S S F F

R
R R v

φ ν γ γδ δ
ν γ φ ν γ φ νΑ Τ

− − +
> =

− − − − + +
  

Given 1γ = , then： 

0 0 0 0( ) [ ( ) (1 )( )]R K R K
K S R HM Y P A C P Aδ ν β ν β= + − + − +  

            1 0(1 )[ ((1 ) ) (1 )((1 ) )]A K K A K A H K
F R HP A C P Aδ φ ν β φ ν φ ν β+ − − + − + + − − +  

0 0 0( ) K K
KM N Aν β= +  

If 1ρ = , then ( ) ( )G GM Y M N> and ( ) ( )BM Y M NΒ<  must be satisfied, so that,  

1 0 0 0

0 1 0 0

[ (1 ) ] ( ) ( ) (1 )
[ (1 ) ] ( ) ( ) (1 )( )

GG G H G G G H
F H F HR

G G H G R G G H R
F H F S H H

C A A
A A

φ ν ν β ν β ν β ν β ν βδ δ
φ ν ν β ν β ν β ν β ν β ν β

Α

Α

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
< =

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
      

1 0 0 0

0 1 0 0

[ (1 ) ] ( ) ( ) (1 )
[ (1 ) ] ( ) ( ) (1 )( )

B B H B B B H B
F H F HR

B B H B R B B H R
F H F S H H

C A A
A A

φ ν ν β ν β ν β ν β ν βδ δ
φ ν ν β ν β ν β ν β ν β ν β

Α

Α

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
> =

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
            

To rewrite above as 

0 0 0

0 1 0 0

( )1
[ (1 ) ] ( ) ( ) (1 )( )

R R R
S R

G G H G R G G H R
F H F S H H

C
A A

ν β ν β ν β ν βδ
φ ν ν β ν β ν β ν β ν β ν β

° Η ° Η
Α

Ρ − + + −
= −

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
               

0 0 0 0

0 1 0 0

( )1
[ (1 ) ] ( ) ( ) (1 )( )

R R R
S R

B B H B R B B H R
F H F S H H

C
A A

ν β ν β ν β ν βδ
φ ν ν β ν β ν β ν β ν β ν β

° Η Η
Α

Ρ − + + −
= −

Ρ −Ρ − −Ρ + Ρ − + Ρ − + −Ρ −
 

Since G Bν ν> , theδ δ>  will always be true. Therefore, we can also infer that 
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( ) ( )G GM Y M N< and ( ) ( )BM Y M NΒ>  would never exist. 

Combine (1), (2) and (3) to get necessary conditions for the existence of the separating 

equilibrium: max{ , }δ δ δ δ< < . 

2. Proof of pooling equilibrium 

Given 1Gθ = and 0θΒ = , Belief consistency check ： 1
(1 )

G

G B

πθρ
πθ π θ

= =
+ −

, so that, 

0 0 0( ) { [ ] (1 )[(1 ) ]}R T R A g T
T S S F FM R R Rρ δ ν α φ ν δ φ ν α φ ν= − + + − − − −  

0 0 0(1 ){ [ ] (1 )[(1 ) ]}R T R A b T
S S F FR Rρ δ ν α φ ν ρ φ ν α φ ν+ − − + + − − − −  

( )0 0( ) [(1 ) ] 1 [(1 ) ]g b
C CM C ρ φ ν α φ ν ρ φ ν α φ νΑ Τ Α Τ

Τ = − − + − − −  

If 1γ < , then ( ) ( )T TM R M C=  must be satisfied, so that,  

       
0 0 0

(1 ) ( )ˆ
( ) [(1 ) ] ( )

A g
C F F

R g R
S S F F

R
R R v

φ ν γ γδ δ
ν γ φ ν γ φ νΑ Τ

− − +
= =

− − − − + +
 

Given 1γ < , then, 

0 0 0 0( ) { [ ( ) (1 )( )]R K R K
K S R HM Y P A C P Aγ δ ν β ν β= + − + − +  

            1 0(1 )[ ((1 ) ) (1 )((1 ) )]}A K K A K A H K
F R HP A C P Aδ φ ν β φ ν φ ν β+ − − + − + + − − +  

             1 0(1 ){ [(1 ) ] (1 )[(1 ) ]}A K K A K A H K
C C HP A C P Aγ φ ν β φ ν φ ν β+ − − + − + + − − +  

0 0 0( ) K K
KM N Aν β= +  

If ρ π= , then ( ) ( )K KM Y M N>  must be satisfied, so that,  

1 0 0

0 0 0 1 0

0[(1 ) ] ( ) (1 )(1 )
ˆˆˆ[(1 ) ] [(1 ) ] [(1 ) ( ) ] (1 )(1 )

K K A K

C

K R R K K A

C F H F S

A Aφ ν β φ ν φ ν β ν β
γ γ

φ ν β φ ν β δν β δ φ ν β ν β φ ν δ φ ν β

Α Κ Α Κ Η

Η

Κ Α Κ Α Κ Α Κ Α Κ Η

Η

Ρ − + + Ρ − + − Ρ − −
< =

Ρ − − Ρ − + Α − + Ρ − − + Α − Α + + − Ρ −

 

We will get necessary conditions for the existence of the pooling equilibrium: γ γΚ<  

3.  Proof of partial pooling equilibrium 

Given 1Gθ = and 1θΒ < , Belief consistency check ：
(1 ) (1 )

G

G B B

πθ πρ
πθ π θ π π θ

= =
+ − + −

, so that, 
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0 0 0( ) { [ ] (1 )[(1 ) ]}
(1 )

R T R A g T
T S S F F

B

M R R Rπ δ ν α φ ν δ φ ν α φ ν
π π θ

= − + + − − − −
+ −

 

0 0 0(1 ){ [ ] (1 )[(1 ) ]}
(1 )

R T R A b T
S S F F

B

R Rπ δ ν α φ ν δ φ ν α φ ν
π π θ

+ − − + + − − − −
+ −

 

0 0( ) [(1 ) ] (1 )[(1 ) ]
(1 ) (1 )

g b
C C

B B

M C π πφ ν α φ ν φ ν α φ ν
π π θ π π θ

Α Τ Α Τ
Τ = − − + − − −

+ − + −
 

If 1γ = , then ( ) ( )T TM R M C>  must be satisfied, so that,  

       0 0

0 0

(1 ) ( ) [(1 ) ] (1 )ˆ
1 (1 ) ( ) [(1 ) ] (1 )

A g A g R R
C F F S S F

B A b A b R R
C F F S S F
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ABSTRACT 

In this study, two experiments involving a total of 200 participants were conducted. The first 
experiment was intended to compare the effects of single sensory cues (haptic or visual) and 
multi-sensory cues (haptic plus visual) on willingness to pay. Results showed multi-sensory 
cues led to higher willingness to pay. The second experiment was based on a two-factor 
between- subject design. The effects of sensory cues on willingness to pay were assessed 
with consideration of cognitive load. Results indicated that multi-sensory cues were more 
effective than single sensory cues in boosting willingness to pay, but the difference became 
insignificant in the presence of cognitive overload. Based on research findings, some 
managerial implications were proposed.  

Keywords: touch, vision, sensory cue, cognitive overload 

INTRODUCTION 

The recent years have witnessed a gradual growth of research in sensory marketing. Issues 
concerned with the effects of multi-sensory cues on consumer behavior have drawn 
particularly more attention of researchers [1] [2]. In this paper, we focus on consumers’ 
willingness to pay which results from the effects of single-sensory and multi-sensory cues, 
and further examine the moderating effect of cognitive load. 
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The effects of sensory cues within a single modality on consumer behavior have been 
documented in many studies. For instance, Helander mentioned that consumers are more 
motivated to buy a product that is enjoyable to the touch [3]. Krishna & Morrin pointed out 
that the touch-related characteristics of product packages or containers, called haptic cues, 
may be transferred to the product contained therein through consumer inferences and 
evaluations [4]. Consumers do not rely on perceptions of a single sense for evaluation of 
products in some particular categories. Studies have shown that visual and haptic perceptions 
have different effects on one’s decision-making, and visual perceptions usually have 
dominance over haptic perceptions [5]. Power stated that a greater difference exists between 
touch and vision, and despite the dominance of touch by vision, the dominance is reduced 
when both senses are used [6]. In other words, one's judgment is less dominated by vision 
when he or she uses both touch and vision for decision-making. This finding implies that 
marketing research should pay attention to not only the importance of a single sense but also 
the combined effects of multiple senses on consumer behavior.  

According to cognitive load theory, people have a reduced ability to make good judgment 
under cognitive overload, which is a situation where they have to receive and digest an 
excessive amount of information within a short time. Cognitive load theory is based on a 
cognitive architecture consisting of a limited working memory, with partly independent 
processing units for visual, spatial, auditory and verbal information, which interacts with a 
comparatively unlimited long-term memory [7]. An extraneous cognitive load is caused by 
the design of the material being learned and the method of presentation rather than by the 
intrinsic nature of the material [8]. In the buying scenario, excessive external information 
may cause cognitive overload. For instance, most retailers update product catalogues and 
point-of-purchase (POP) information on a daily basis to arouse consumers’ buying intention. 
When the information they prepare for consumers is so much that it causes cognitive 
overload, the information may become negative advertisement and offset the effect of other 
positive cues. Therefore, in addition to the effects of sensory cues on willingness to pay, this 
paper will also explore the moderating effect of cognitive overload on the above relationship.  

THEORETICAL FRAMEWORK AND HYPOTHESES 

Sensory cues 

Human senses can be divided into distant senses and near senses. Distant senses include 
hearing, vision and smell, while near senses refer to taste and touch. We can use distant 
senses to perceive an object from a distance. However, some object properties cannot be 
experienced without a physical contact or taste [9]. Consumers’ perception of a product is 
determined by information collected from various senses such as vision, internal perception 
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(e.g., taste and esophagus), proprioception (e.g., muscles) and touch [10]. However, due to 
packaging or other limitations, consumers cannot use certain senses, such as taste and smell, 
to gather sufficient information for decision-making. In general, visual and haptic cues are the 
two dominant types of cues that affect their judgment of a product.  

The effects of varied combinations of sensory cues on product evaluation have been explored 
in numerous studies. Among the various human senses, vision is most frequently used. Most 
people use vision first to observe and assess an object. Since vision has dominance over other 
senses, we need to rely on sensory input from touch to measure the quantity of an object [1]. 
According to Power, vision dominates touch in one’s decision-making when the two senses 
are in conflict [6]. However, touch is the second primary source of sensory cues. A touch of 
the product is usually more helpful than product information such as hardness, temperature or 
weight for consumers to evaluate a product [11]. In addition to language, physical contact is 
also an important means of human interactions. For instance, salesmen can better persuade 
consumers to try new snacks promoted in the store when they use appropriate gestures or 
physical interactions with consumers [12]. Indeed, there is a tendency that consumers prefer 
stores that allow them to touch and feel products [13]. Products that require haptic 
evaluations are more appealing to consumers because consumers can obtain more product 
information through touch. Millward Brown found that about 35% consumers considered 
haptic characteristics more important than the appearance in the evaluation of specific types 
of mobile phones [2]. Therefore, haptic characteristics are one of the indispensable factors 
considered in product evaluation.  

Although every sensory cue is an important factor in product evaluation, sensory cues have 
interactive effects on one another. The empirical results in Zampini and Spence suggest that 
auditory cues play an important role in one’s perception of the crispness or freshness of some 
foods, such as potato chips, celery and cookies [14]. Our perception of food is driven mainly 
by the taste and smell of the food [15]. Luxurious jewels or watches are pleasant to the vision, 
but consumers usually need to have a touch or feel of them before making a purchase 
decision [2]. Product items such as clothes, shoes and pillows also require physical 
examination or try-on despite their delicate appearance [13]. It can be inferred that the 
combination sensory of visual and haptic cues can positively influence product evaluation. 
Therefore, this paper proposes the following hypothesis:  

H1: Compared with single-sensory cues (e.g., visual or haptic cues), multi-sensory cues can 
better enhance consumers’ willingness to pay.  

Cognitive load 
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Cognitive load theory was first introduced by John Sweller in 1988. This theory is an 
important foundation of many research works and has been extensively applied in many areas. 
Cognitive load is the amount of tasks or work imposed on the cognitive system of learners. 
Cognitive load is usually discussed in the two areas of research: the load caused by learning 
materials and the capacity of our working memory.  

Consumers may be easily distracted from important information input when their attention is 
concentrated on certain affective experiences [16]. For instance, consumers are likely to 
overlook auditory or visual cues in the shopping environment when they have an attachment 
to a particular product. In addition, learners have a heavier cognitive load when they perceive 
high difficulty of the material being learned or feel that they need to exert more mental effort 
to learn the material. Previous research has noted that learners are imposed an extraneous 
cognitive load when they have to engage in irrelevant cognitive activities, and such cognitive 
load is detrimental to their learning [17]. Split attention and redundancy are the two sources 
of cognitive load that cause learners to spend more time and effort on learning [18]. Krishna 
conducted an experiment where respondents were required to memorize a large number of 
irrelevant names and photos to reach cognitive overload [16]. Her experimental findings 
confirmed that cognitive overload occurs due to an excessive amount of external information 
or tasks. Therefore, this paper uses cognitive load as a moderating variable to propose the 
following hypotheses:  

H2a: In the absence of cognitive overload, multi-sensory cues can better enhance consumers’ 
willingness to pay than single-sensory cues (e.g., haptic cues).  

H2b: In the presence of cognitive overload, the difference between the effects of 
single-sensory cues and multi-sensory cues on willingness to pay is insignificant.  

METHODOLOGY 

Experiment 1: The effects of single-sensory cues and multi-sensory cues on willingness 
to pay 

Experiment 1 consisted of two stages, and a single-factor two-level (haptic or visual vs. 
haptic plus visual) design was adopted. 50 college students participated in each stage of the 
experiment. Each participant was randomly dispatched to one of the two groups. One is the 
single-sense group and the other is the multi-sense group. The objects used in the experiment 
were a scarf and a beverage contained in a non-transparent bottle. In Experiment 1(a), 
participants in the single-sense group were asked to feel the objects placed in a 
non-transparent paper box with their touch, while those in the multi-sense group were asked 
to observe the appearance of the objects first and have a touch of them later. In Experiment 
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1(b), participants in the single-sense group were asked to observe the objects, and those in the 
multi-sense group were asked to observe first and touch later. After the experiment, all of the 
participants wrote down their willingness to pay for each product (the upper limits of their 
willingness to pay for the scarf and the beverage were NT$11000 and NT$200 respectively).  

Experiment 2: The effects of sensory cues and cognitive overload on willingness to pay  

A 2 (single-sensory cues / multi-sensory cues) × 2 (presence / absence of cognitive load) 
between-subject design was adopted. 100 college students participated in this experiment, 
and they were divided at random into two groups to test cool undershirts. The experiment on 
the effects of single-sensory cues and multi-sensory cues was manipulated as Experiment 1. 
To examine the effects of cognitive load, we asked all the participants to memorize a set of 
eight numbers and read the introduction of the functions of the cool undershirts first. The 
information they had to memorize was enough to cause cognitive overload. After the 
experiment, all of them also had to write down their willingness to pay for the product.  

RESULTS 

Experiment 1: The effects of single-sensory cues and multi-sensory cues on willingness 
to pay  

Experiment 1(a) was intended to compare the effects of haptic cues and multi-sensory cues 
(haptic and visual). The valid sample consisted of 50 responses, 54% contributed by male 
respondents and 46% by female ones. As shown in Fig 1, respondents in the multi-sense 
group had higher willingness to pay for both products than those in the single-sense group 
(beverage: t(48)  = -6.95, p < .01; scarf: t(48) = -2.12, p < .05). Experimental 1(b) was intended 
to compare the effects of visual cues and multi-sensory cues. The valid sample consisted of 
50 responses, 54% contributed by male respondents and 46% by female ones. As shown in 
Fig 2, multi-sensory cues also led to higher willingness to pay for both products compared 
with single-sensory cues (beverage: t(48) = -2.2, p < .05; scarf: t(48)  = -6.3, p < .05).  

1 New Taiwan Dollars 
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Fig 1: Comparison between haptic and multi-sensory Fig 2：Comparison between visual and multi-sensory 

The above results indicated that participants who used multi-sensory cues for product 
evaluation had higher willingness to pay for the beverage contained in a non-transparent 
bottle than those who relied on only haptic cues for product evaluation (Mhaptic=55.68 vs. 
Mmulti-sensory=143.2; t = -6.95, p < .01). The same tendency was found in their evaluation of 
scarf (Mhaptic=483.12 vs. Mmulti-sensory=630.6; t = -2.12, p < .05). Compared with 
single-sensory cues, multi-sensory cues led to higher willingness to pay. Thus, H1 was 
supported. Besides, in the evaluation of the beverage contained in a glass bottle, participants 
who used multi-sensory cues reported higher willingness to pay than those who relied on only 
visual cues (Mvisual = 110.46 vs. Mmulti-sensory = 142.44; t = -2.2, p < .05). Likewise, 
participants who used multi-sensory cues also reported higher willingness to pay for the scarf 
than those who relied on only visual cues (Mvisual = 295.2 vs. Mmulti-sensory = 680.36; t =-6.38, 
p < .05). H1 was once again supported.  

Experiment 2: The effects of sensory cues and cognitive overload on willingness to pay  

The purpose of this experiment was to examine whether the relationship between sensory 
cues and willingness to pay is moderated by cognitive load. The sample consisted of 100 
valid responses, 57% contributed by male participants and 43% by female ones at an average 
age of 22.98. Results showed a significant difference between the main effects of sensory 
cues and cognitive load (Fsensory cues(1,96) = 10.24, p < .05; Fcognitive load(1,47) = 17.64, p < .01). 
Participants who used haptic cues to evaluate cool undershirts reported significantly lower 
willingness to pay than those who used multisensory cues (Mhaptic = 232.82 vs. Mmulti-sensory = 
282.12), and their willingness to pay was generally lower in the presence of cognitive 
overload (Min the presence of cognitive overload = 215.98 vs. Min the absence of cognitive overload = 298.96).  

The interactive effects of sensory cues and cognitive load were significantly different (F(1,96) 
= 2.56, p < .05), suggesting that the difference between the effects of multi-sensory cues and 
single-sensory cues became insignificant in the presence of cognitive overload (Mhaptic  = 
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213.04 vs. Mmulti-sensory  = 218.92). However, the difference remained significant if cognitive 
overload did not occur (Mhaptic  == 252.60 vs. Mmulti-sensory  = 345.32) (as shown in Fig 3). This 
implies that participants who were under cognitive overload were less affected by the number 
of modalities of sensory cues they referred to in their evaluation of willingness to pay; 
multi-sensory cues had a greater influence on their willingness to pay in the absence of 
cognitive overload.  

 
Fig 3. The effects of sensory cues and cognitive load on willingness to pay 

To sum up, cognitive load could really moderate the effects of sensory cues on willingness to 
pay. In the absence of cognitive overload, multi-sensory cues were more effective than 
single-sensory cues in boosting consumers’ higher willingness to pay. In the presence of 
cognitive overload, the advantage of multi-sensory cues became insignificant. Therefore, both 
H2a and H2b were supported.  

DISCUSSION AND IMPLICATIONS 

First of all, multi-sensory cues were more effective than single-sensory cues in boosting 
consumers’ willingness to pay. In other words, products that are packaged or in the food 
category may have a higher perceived value if they have more and better visual cues; 
products that require physical contact for evaluation may have a higher perceived value if 
they have more haptic cues, better in combination with cues in other modalities. Therefore, 
this paper suggests service providers consider product attributes (functions, purposes and 
materials) in their design of service procedure and use multi-sensory cues to enhance 
consumers’ willingness to pay and evaluation for their products. In addition, it was also found 
that multi-sensory cues could lead to higher willingness to pay than single-sensory cues in the 
absence of cognitive overload. For consumers under cognitive overload, the effects of 
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single-sensory cues and multi-sensory cues on their willingness to pay were not significantly 
different. This finding suggests that service providers should avoid providing an excessive 
amount or inappropriate information (e.g., the information is redundant, unclear or difficult to 
understand its appeals) to avoid causing cognitive overload to consumers. They can provide 
information needed by consumers and use appropriate multi-sensory cues to increase 
consumers’ willingness to pay for their products.  

For retailers, the implication of our findings is that retailers should manage to display 
products that allow consumers to examine both visually and haptically to increase their 
willingness to pay and purchase intention. For products that cannot be haptically examined 
(e.g., food) or are not suitable for haptic examination (e.g., video and audio products), 
retailers can use visual cues in tandem with other sensory cues to incite consumers’ purchase 
intention and increase their willingness to pay. For instance, they can allow consumers to 
taste the food sample or listen to a small portion of their audio products. For products that 
need proper packaging to have a better look and higher perceived value (e.g., gift box, 
beverage pack), marketing managers should display an opened sample of the gift boxes or rip 
off a part of the paper box to let consumers have a better visual perception of the products. 
Besides, marketing managers should carefully assess the information to be disclosed to 
consumers (e.g., promotional messages and functional appeals) and train their salesmen to 
use adequate sales pitches to avoid causing cognitive overload that has a negative impact on 
consumers’ product evaluation and willingness to pay.  

This paper included only haptic and visual cues in the comparison. Future researchers can 
consider sensory cues in other modalities, such as auditory, smell and taste, or use different 
combinations of sensory cues to evaluate their effects on consumers’ product evaluation. 
Besides, this paper only used a beverage contained in a glass bottle and a scarf for experiment. 
Future researchers can also select products with different sensory attributes (e.g., video and 
audio products, perfume and sweets) for experiment to ensure the generalizability of their 
findings. Finally, as all the participants were college students, their consumption habits were 
slightly different from the habits of general consumers. Future researchers can increase the 
age or occupation range of their participants to increase the external validity of their sample.  
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ABSTRACT 

The purpose of this article is to provide a demonstration of how self-designed toolkits 
influence consumers’ attachment for their self-designed products and to explore how the 
evaluation is influenced by the design-support level through the mediator (i.e. 
involvement).This article also investigates the influences of social comparison on shaping 
evaluation. One experiment was conducted using online mass customization toolkits. The 
authors demonstrate that the feeling of attachment that arises from being involved in the 
creation of self-designed products mediates consumers’ valuation. Theoretical and 
managerial implications for companies to improve the co-creation process in mass 
customization through online design toolkits are provided. 

Keywords: mass customization, self-design, attachment, involvement, willingness to 
sell 

 
INTRODUCTION 

Modern technology and production methods have enabled consumers to be more 
involved in the production process. The customize-it-yourself or self-customization market is 
growing at a rapid rate in many categories. A consumer may make a product by following 
step-by-step instructions (e.g., baking cupcakes, assembling an IKEA bookcase) or may go 
online and design parts of a product (e.g., t-shirt, bag, cell-phone cover). Participating in the 
production process of products as opposed to simply buying the products off the shelf may 
create additional value for consumers and enhance the consumption experience. Labor leads 
to love and increases valuation. This phenomenon is called the “IKEA effect,” named in 
honor of the Swedish company whose products typically arrive with some assembly 
required [1] [2]. 

Successful completion of a task is one means by which people can meet their goal 
to feel competent and in control [3]. Mass customization (MC) strategies allow consumers 
to create individualized products that match their personal needs. MC takes advantage of 
the balance between low cost and differentiation and appeals to broad targets. It is 
becoming more available in the marketplace. For instance, some companies offer MC 
toolkits to assist consumers to design their own products. Wildemashe 
(http://www.wildemasche.de/index.php), one of the leading knitters in Germany, offers 
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MC toolkits with a choice of colors, size, module, and shape to design self-owned scarves, 
blankets, and other items. Companies possess economic scale and flexibility, and at the 
same time offer product value for each consumer [4]. The French luxury brand, 
Longchamp, has launched a self-designed project on their official website for consumers to 
design their own handbags. 

The endowment effect is a cognitive bias which was first hypothesized by 
economist Richard Thaler. According to Thaler's theory, people value an object more if 
their ownership is clearly established. The results of the endowment effect can sometimes 
be quite interesting, and being aware of the endowment effect can be very important 
whether you are buying or selling something. One of the most famous examples of the 
endowment effect in the literature is from a study by [5], where participants were given a 
mug and then offered the chance to sell it or trade it for an equally priced alternative (pens). 
They demonstrate the endowment effect that people prefer goods with which they have 
been endowed and thus some of the overvaluation may have been due merely to perceived 
ownership of the product [5] [6]. Some research also indicate that a user’s willingness-to-
pay more for self-designed products than standard products (with technical quality held 
constant) suggesting that the self-made operation holds the potential to be a profitable 
marketing strategy [7] [8]. In an attempt to better understand the influence of the I designed 
it myself effect [9], this article aims to explain the influences of attachment and social 
comparison on consumers’ willingness-to-payWTP/WTS) for their self-designed products. 
The rationale for this study is discussed in more detail in the following section. 

 

THEORETICAL BACKGROUND 

Self-Design with Mass Customization Creates Value 

Consumer involvement, as coworkers in the production process, is a new trend of 
service exchange for value co-creation [10]. To date, many companies create websites that 
enable consumers to design their own individual products, which the manufacturer can then 
produce to order. For example, websites, such as www.spreadshirt.net and 
www.lapjacks.com, provide tools for people who want to make and purchase self-designed 
products. Being involved in the co-creation of a product may generate additional value for 
customers and add to their quality of life [11]. Involvement in the production process 
enhances the value of products. Literature on the endowment effect offers one possible 
explanation: Individuals who created an object interpret it more as theirs than individuals 
who merely bought it, and in turn, subjective ownership feelings increase the subjective 
value of the product [5] [6]. 

Companies’ increasing tendency to allow consumers to customize their products, 
particularly through the Internet, is effective in part because consumers are willing to pay a 
premium for products that they have customized to their idiosyncratic preferences  [7] [8]. 
The economic value of self-designed products using mass customization toolkits has been 
attributed to two factors of preference: fit achieved, which should be as high as possible, and 
design effort, which should be as low as possible. The I designed it my self effect as the 
value increment ascribed to a self-designed object arises purely from the fact that consumers 
feel like the organizers of that object [9]. 

Although customization could be a utopia for the marketer, a lot of effort is still 
necessary to reach that goal. For example, with the development of information technology, 
consumers could sell their own program system on the Android Market. Meanwhile, 
designers also have to set the price for their own designed-goods. The evaluation of self-
designed products might be influenced by several factors, such as customer preference [12], 
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process effort and enjoyment [9], social comparison [13], successful completion of labor [1] 
[2], and gift-giving [14]. Prior research on endowment suggests that the subjective value a 
person attributes to an object is contingent upon whether he/she owns the object or not. 
Products included in one’s endowment are valued more highly than identical goods not held 
in one’s endowment  [5] [6]. The IKEA effect is defined as consumers' willingness to pay 
more for self-created products than for identical products made by others [1]. A stronger 
feeling of psychological ownership leads to a higher appraisal of the value of the product 
and thus consumers are more likely to pay for it [15] [9]. Through the design process, 
consumers incorporate the product into their extended self by materializing their ideas and 
fulfilling their imagination. On the basis of psychological ownership ( i.e., the I design it 
myself effect), the authors predict that: 

 
H1: Consumers perceive a greater involvement for their self-designed products when they are 
more attached in the co-creative process. 
 

 
H2: The higher the involvement for a self-designed product the higher the evaluation the 
consumer attributes to it. 
 

 
The authors conducted one experiment to test the hypotheses in sequence. 

Experiment 1 shows that the IKEA effect indeed exists through online mass 
customization toolkits. People who are more attached in their self-designing will 
become more involved to their self-designed product (H1 and H2). 

 

METHODS 

Self-designed products represent the ideas, thoughts and identity of individuals [16]. 
When people construct products themselves and come to overvalue their creations, this is 
called the I design it myself phenomenon [1]. The purpose of Experiment 1 is to provide an 
initial demonstration of how self-designed toolkits influence consumers’ attachment for 
their self-designed products (H1) and to explore how the price of willingness-to-pay (WTP) 
is influenced by the involvement level through the mediator (i.e. attachment) (H2). 

Participants 
 

One hundred and twenty participants from a shopping mall completed this 
experiment in order to get a lottery. A two-level between-subjects design was 
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conducted. Participants were randomly assigned to one of the two conditions: simple 
toolkits (low attachment) and complex toolkits (high attachment). In all conditions, 
participants were encouraged to design a mug by themselves via a website. Each 
participant in the simple toolkits condition was provided with a 5-color, 2-style and 3-
figure toolkit, while participants in the complex toolkits condition were given a 
24-color, 17-style and 700-figure toolkit. 

Once participants had finished making their designs, they visualized a virtual 
picture of the final mug. They then completed the manipulation check questions about 
the attachment perception of design-support level (e.g., color, stylish and figure) in 
the task on a five-point scale (1= none, 5 = a great deal). Involvement is mainly 
regarded as personal relevance and motivation to process [17] [18]. Higher 
involvement levels in making or modifying a product in a given domain may enhance 
enjoyment of the process of making or modifying the product as well as the likelihood 
of bonding with the product. Using a five-point scale (1= not at all, 5 = extremely) 
they then answered the two identical dependent variables: how attached are they to 
the self-designed mug and whether they intend to pay for the one they designed. 
Participants also reported how much they would pay for their self-designed product. 

 

RESULTS 

Participants in the complex toolkits condition (Mcolor = 5.36, SD = .92; Mstyle = 
4.92, SD = 1.34; Mfigure = 5.02, SD = 1.01) indicated higher design-support than those 
in the simple toolkits condition (Mcolor = 2.75, SD = 1.49; Mstyle = 2.43, SD = 1.55; 
Mfigure = 2.39, SD = 1.43), t (118)color, style, figure = 11.53, 10.05, 11.65, all p <.001. The 
results indicated that the design-support manipulation was successful. 

An ANOVA revealed a significant main effect of self-designed support on 
evaluation for the self-designed mug. Participants exhibited a higher evaluation their 
self-designed product in the complex toolkits condition than in the simple toolkits 
condition (Mhigh = 5.53 vs. Mlow = 3.59). An ANOVA on the evaluation showed that 
the effect prediction, participants reported a greater STP for their self-designed 
product in the high design support condition than in the low design support condition 
(Mhigh = 5.23 vs. Mlow = 4.19, F(1,60) = 5.58, p < .05). Consumers perceive a greater 
WTP for their self-designed products when they are involved in the co-creative 
process, especially when using complex toolkits vs. simple toolkits. H1 was 
confirmed. 

Furthermore, the I design it myself phenomenon was examined. Whether 
involvement mediated the effect of design support on share to the website, we 
followed the procedures recommended by [19]. Using share to public as the 
dependent variable, we created a dummy variable for our manipulation (1 = complex 
toolkits). As expected, design support had an insignificant effect on the share to 
public (from ß = 0.51, p < .001, to ß = 0.07, p = 0.53) when involvement was included 
in the equation, and involvement was a significant predictor of the share-to-public ( ß 
= 0.58, p < .001). The inclusion of involvement increased the variance significantly 
(by 14%, from R2 = .26 to R2 = .40), F (2, 117) = 39.10, p < .001, Prep > .99; Sobel Z 
= 4.89, p < .01, indicating the fully mediating role of involvement (see Figure 1). 
Involvement mediated the effect of design support on the share-to-public: H2 is 
supported- From labor to love. The higher the perceived involvement of a self-
designed product with an MC toolkit, the higher the evaluation for the self-designed 
product. 
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Figure 1: Mediation analyses of the I design it myself effect 
Note: a. the parameter is the mediation model of the evaluation 

b. the parameter is the direct effect of design support on the evaluation 

c. ** p < .001 

CONCLUSION AND DISCUSSION 

Findings from this research reveal that participants’ involvement in the 
self-designed production process affects their evaluation, and that the impact of 
design support on the share to public is mediated through the mediator, involvement. 
Through self-designed involvement, in enhanced endowment with the self-designed 
product, consumers may express their taste and preference with their creativity. A 
feeling of share to public is formed through their involvement in the production process. 
Thus, the results indicate that being toolkit-involved in the co-creation process changes 
how consumers relate to products in addition to enhancing their intention to share. 

Recent research has investigated why consumers appreciate mass customization 
(MC) and whether they are willing to pay more for MC products [20] [9]. Past 
research focused on the understanding of MC in general and thus considered the 
physical and intellectual involvement in MC as the same, when in fact they are not. In 
physical MC, such as an IKEA bookcase, consumers can select only the technical 
components whereas intellectual involvement allows consumers to co-create the 
appearance of the product such as a cell phone cover. 

This research advances theoretical contributions on value co-creation in mass 
customization through online design toolkits. Firstly, few studies have applied the 
reference point to investigate the IT-supported user activities. This theoretical lens 
provides a new perspective to explore how online users co-create the value of their 
self-designed products. Based on the IKEA effect, the authors select online artifacts 
and causally link them to the value of self-designed products. Secondly, the authors 
extend the endowment literature by exploring the antecedents of psychological 
ownership from the perspective of self-esteem in the online product design context. 
The authors extend this line of research by shedding light on the theoretical 
mechanism underlying the value increment of self-designed products. Practically, the 
authors attempt to identify and test the influence of online artifacts. Through 
providing or improving these online artifacts, organizations can attract more 
consumers to involve their self-designed production and elicit higher evaluation for 
the self-designed product. 
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The Negative Impact of Low Likability Celebrity Endorsers on Brand 
Advertising Effects 

 

ABSTRACT 

The use of celebrity endorsers has been practiced for a few decades and it aimed at increasing message 

persuasiveness.  Recently, researchers have done several empirical studies regarding the dimensions of 

trustworthiness, expertise and attractiveness of celebrity endorsers. However, less study regarding with 

the dimension of likability has been undertaken, particularly the negative impact of low likability 

celebrity endorsers.  Thus, the objective of this research is to explore the different negative effects of 

using low likability celebrity endorser on the desirable brand and new brand, and the moderating effects 

by different brand attributes. 

A 2 (celebrity: low likability/no endorser) × 2 (desirable of brand: desirable/new) × 2 (brand attributes: 

hedonic vs. utilitarian) between-subject experimental design and a mixed within subject design of 

products (coffee and watch) were used. The results indicate that a low likability celebrity endorser 

(LLCE) has negative effect on the desirable and new brands. The dilution effect of desirable brand by 

the LLCE endorser is greater than that of endorsing a new brand. For a desirable hedonic brand, its 

dilution effect by the LLCE is higher than that of desirable utilitarian brand. However, for a new 

hedonic brand, its dilution effect is less than that of new utilitarian brand. This means that company may 

pay more attention to the selection of celebrity endorsers. Otherwise, they may face the dual injuries 

(paying endorser fee for celebrity and still diluting brand equity) if the advertising choosing wrong 

celebrity. 

Keywords: celebrity endorsement, brand dilution, brand attribute,  
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INTRODUCTION 

Since the 1800s, the use of celebrity endorsers has been practiced and it aimed at increasing 

message persuasiveness.  In the mid-1990s, it was estimated that as much as 20 percent of American 

network television advertisement promoted products with celebrity endorsers (Miciak and Shanklin 

1994).  Advertisers intend to use celebrity endorsements to positively impact consumer attitudes 

towards an advertisement and the associated brand, consumers’ purchase intention, as well as other 

measures of effectiveness (Kaikati 1987; Ohanian 1991; Tripp et al. 1994; Goldsmith et al. 2000; 

Erdogan et al. 2001).  Substantial researches suggest that celebrity endorsement may materially 

improve financial returns for companies (Farrell et al. 2000; Erdogan et al. 2001).  The importance of 

celebrity endorsers, however, does not lie in increasing revenue for the firms, but in how these 

celebrities add value to a company, the brand or the product (Amos, Holmes and Strutton 2008).  

Previous research implies that celebrities add value through the process of meaning transfer 

(McCracken 1989).  The meaning transfer model proposed that celebrities develop a persona through 

the roles either they play in society or in the media.  Celebrities endorse a product with cultural 

meanings developed around the celebrities.  Therefore, when a consumer identifies with a celebrity and 

purchases the endorsed product, the consumer is actually claiming some of the transferred meaning for 

his/her life (McCracken 1989).  Besides, Hovland, Janis and Kelley (1953) think that the influential 

effect of message deliver derives from two factors: the persuasiveness of message itself (product or 

service) and the persuasiveness of the source of message (endorsers).  Researchers consider that source 

effect consists of two models: the source credibility model referring to the effectiveness of a message 

from perceived level of expertise and trustworthiness in an endorser (Hovland et al. 1953) and the 

source attractiveness model referring to the effectiveness of a message from similarity, familiarity and 
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likability for an endorser (McGuire 1985).   

More recently, researchers have done several empirical studies and addressed that these two models 

emphasize particularly on the dimensions of trustworthiness, expertise and attractiveness.  Numerous 

researchers have confirmed that the source-credibility of endorser can affect consumer attitude toward 

the ad as well as purchase intentions (Ohanian 1991; Desphande and Stayman 1994; Lafferty & 

Goldsmith 1999; Goldsmith and Newell 2000).  Research has also shown that physically attractive 

communicators are more successful at changing attitudes (Baker and Churchill 1977; Chaiken 1979; 

Debevec and Kernan 1984) and generating purchase intentions (Friedman et al. 1976; Petroshius and 

Crocker 1989; Petty and Cacioppo 1980) than their unattractive counterparts.  However, to our 

knowledge, few studies regarding with the dimension of likability has been undertaken.  Thus, we 

intend to examine the impact of the likability of celebrity endorser on consumer attitude toward a brand.  

Much has been said about how a highly likable celebrity endorser is able to strengthen a brand. But 

the research is less lack of concerning about the potential problems and risks on the brand if the 

advertisings pick a low likable celebrity endorser. For example, in 2003 Chanel invited a Taiwanese 

singer, CoCo Lee, to be their product endorser exclusively for Asian region; however, this movement 

caused a huge rejection from the regular customers of Chanel.  Those consumers think the image of 

CoCo Lee is not suitable for Chanel.  Afterward those consumers claimed that if Chanel kept using 

CoCo Lee as their brand endorsers, they would refuse to purchase their product (Epochtimes 2001). 

Therefore, when the celebrities have controversial status, or some of the consumer they don’t like them 

anymore, will they hurt the brands? Will this negative impact be different between desirable brand and 

new brand? On the other hand, we would like to examine the moderating effects by different brand 

attribute-utilitarian and hedonic brands if advertisers misuse a low likability of endorser.  
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LITERATURE REVIEW AND HYPOTHESES 

As to the celebrity endorsers in this study, we define them as the same as Friedman and Friedman’s 

definition, which are renowned figures to the public, whose achievement field might not have relation to 

the endorsed product.  They appeal consumers by their attractiveness and likability to elicit consumers’ 

attitude change on the endorsed products, such as Brad Pete (actor) endorsing TOYOTA Altis, A-Mei 

(singer) endorsing Taiwan Beer.   

Theoretical Development of Celebrity Endorsement 

Theory behind the celebrity endorsers has attracted a considerable amount of academic and practitioner 

interest.  In the early 1950s, Hovland and his associates developed the Source Credibility Model.  

Following the initial Source Credibility Model, two additional models have been proposed, including the 

Source Attractiveness Model (McGuire 1968) and the Meaning Transfer Model (McCracken 1989).  

These models explain how celebrity attractiveness, credibility, and cultural meaning transfer to the 

product and brand image, therefore, influencing consumer buying intention.  

The Source Attractiveness Model contends that the effectiveness of a message depends on the 

similarity, familiarity, and likability of an endorser (McGuire 1968). Similarity is defined as a supposed 

resemblance between the source and the receiver of the message, familiarity as receivers’ perceived 

knowledge of the source through exposure, and likability as receivers’ perceived level of affection for 

the source as a result of the source's physical appearance and behavior (Erdogan 1999).  Physical 

attractiveness has been an important topic of research in social science (Berscheid and Walster 

1974)—including attitude change research.  Most studies have shown that a physically attractive source 

facilitates attitude change (Baker and Gilbert 1977; Caballero and Price 1984; Chaiken 1979; Horai et al. 
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1974; Joseph 1982; Kulka and Kessler 1978; Mills and Aronson 1965; Mills and Harvey 1972; Petty and 

Cacioppo 1980; Simon, Berkowitz and Moyer 1970).  But not all research has found that physical 

attractiveness increases attitude change (Kahle and Homer 1985).   

The Source Attractiveness Model explains that the source adds value to the product because the 

sources are well received by the general public.  Their attractive physical features enhance the products 

appeal as well as increase the recall and recognition of a product; as a result, it persuades consumers to 

purchase the product and/or service.  Physical attractiveness of a celebrity may often be central in 

attitude-change process (Kahle and Homer 1985).  Physical attractiveness may affect attitude change at 

several different places in the attitude-change process.  Sometimes an attractive model may exude 

sensuality to charm readers into an advertisement, effectively increasing the ad’s involvement by 

transforming it into a source of information about that intended topic and thus having a catalytic effect 

information processing (Dienstbier 1978; Valins 1966).  Kamin's (1990) findings also indicate that 

physically attractive (versus unattractive) celebrities are best matched with attractiveness-relevant 

(versus irrelevant) products.  Similarly, Baker and Churchill (1977) find that when the product is 

related to romance (e.g., perfume), men had higher purchase intentions when the female model was 

attractive; however, when the product was unrelated to romance (e.g., coffee), male subjects indicated 

greater purchase intentions if the model was less attractive. 

Moreover, not only can the highly attractive model increase attitude change, normal attractive 

model can also make effective influence.  Bower and Landreth (2001) distinct attractive models into 

highly attractive models (HAMs) and normal attractive models (NAMs) and their study shows that 

NAMs may be perceived as more trustworthy than HAMs because of consumers' perceived similarity 

between themselves and the NAMs. Deshpande and Stayman (1994) demonstrate that perceptions of 
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source trustworthiness can be enhanced by the identification and similarity with a source.  If a woman 

perceives herself to be physically more similar to a NAM, a greater perceived attitudinal similarity 

between the receiver and the source may drive the receiver to like the source more (O'Keefe 1990; see 

also Berscheid 1985; Byrne 1969).  A greater liking for the source may influence source 

trustworthiness positively (e.g., O'Keefe 1990; Simons, Berkowitz, and Moyer 1970), which may in turn 

influence the consumer to like and trust the source more.  

The Match-up Hypothesis 

The match-up hypothesis basically examined the differential impact of different types of endorsers 

on the endorsed brand or product.  It provided a theoretical framework to link the relationship between 

the endorser-brand fit and endorser credibility.  The framework explained how the image of an 

endorser links to the image of a brand and influenced consumers' attitude toward the ad as well as brand 

(Koernig & Boyd 2009).  The match-up hypothesis suggested that the more fit between the endorser 

and the endorsed brand/product, the more effective the endorsement will be.  Most of previous 

empirical studies of match-up hypothesis mainly focused on the physical attractiveness of the endorser 

(Kahle and Homer 1985; Kamins 1990).  Kamins (1990) examined the match-up hypothesis by using 

an attractive endorser and an unattractive endorser on a luxury car (which is used to gain attractiveness) 

and a computer (which is not used to enhance attractiveness) to conduct an experimental study.  The 

study showed that the use of a physically attractive celebrity endorser rather than a physically 

unattractive one was more effective in enhancing the credibility of the endorser and attitude toward the 

ad when the endorsed product is used to enhance one's attractiveness. 
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Hypotheses 

Heider (1958) considered that consumers’ attitude change toward the ad would affect their attitude 

toward the product in the ad; meanwhile, their previous attitude toward product would also affect their 

attitude toward the advertisement.  Mowen (1980) extended Heider’s Balance Model (1958) and use 

endorser, consumer and product to explain the triadic relationships in advertising.  The most significant 

enhancement effect occurs when consumers have positive and favorable evaluation on endorser; 

moreover, the endorser and the product have strong unit relation.  Due to the consistency of attitude 

toward the triad elements, it will enhance consumers’ attitude toward the product. On the other hand, 

advertising and marketing researchers have directed considerable attention to attitude toward the ad as 

an affective construct and had mediating influence on attitude toward the brand (e.g., Lutz, MacKenzie 

and Belch 1983; MacKenzie, Lutz and Beleh 1986; Mitchell and Olson 1981; Shimp 1981).  Clow, 

James and Stanely (2008) examined the relationships between a consumers’ attitude toward the ad and 

as well as brand and the result indicated that attitude towards the ad had a significant direct impact on 

attitude towards the brand. Therefore, it is obvious that a high likability celebrity endorser (HLCE) will 

have an enhancement on a brand. However, what will happen if the likability of celebrity endorser 

becomes lower? When consumer has a desirable attitude toward the brand, the unlikable endorser will 

provide not only unattractive source but also improper link between the endorsing brand and the 

endorser. Based on Source Attractiveness Model and match-up theory (Kamins, 1990), the low likability 

celebrity endorsers (LLCE) will reduce the attractiveness and cause some negative impact transferring to 

the endorsing brand. We expect that this dilution effect will happen to both of desirable brand and new 

brand. But for the desirable brand, we think the negative impact will be higher by the LLCE due to its 

higher brand equity. Therefore, we predicted that a LLCE will have dilution effect on a desirable brand 
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and new brand.  And the negative effect on the desirable brand will be higher than the effect on new 

brand.  

H1: When a LLCE endorses brand, it will dilute consumers’ attitude toward the ad and the brand.  

H2: When a LLCE endorses a desirable brand, the dilution effect will be greater than that of 

endorsing a new brand. 

Moderating effect by brand attribute 

Brand attributes were defined as descriptive features that characterized a product or service (Keller 

2008).  From a marketing communications perspective, brand attributes have a significant role since 

they can have two important influences on brand choice (Romaniuk 2003).  Firstly, brand attribute 

could be retrieval cues for consumers to be able to identify options for purchase (Nedungadi 1990).  

According to an associative network-type theory of memory (e.g. Anderson and Bower, 1979) where 

brands and attributes are linked together, stimulation of an attribute is considered to lead to the possible 

activation of perceptions linked to that attribute (e.g. Collins and Loftus, 1975).  The second role of 

attributes is to offer sources for evaluation between various evoked options because brands may be 

chosen based on what is the best value for money, the best quality or some interaction of multiple 

attributes (e.g. Biehal and Chakravarti 1986). 

Some researchers also used hedonic and utilitarian attribute for service types in testing the effects 

of advertising variables (Day and Stafford 1997).  The hedonic service is considered to be more 

personal, fun, experiential, pleasurable (Ahtola 1985; Babin, Darden and Griffin 1994) and value 

expressive (Johar and Sirgy 1991); involvement levels would likely be higher compared to a utilitarian 
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service (Shavitt 1992).  A restaurant is a good example of hedonic service which focuses more on 

experiential, fun and pleasurable attribute.  In contrast, utilitarian services are related to rational task 

performance, tangible performance characteristics, and functionality (Dhar and Wertenbroch 2000; 

Strahilevitz and Myers 1998) such as banks which are related to value and specific benefits. 

In this study, in addition to examine the effect of the likability of celebrity endorser on consumer 

responses toward ad and brand, we also intend to investigate the moderating role of brand attributes.  

We add two brand attributes (hedonic brand versus utilitarian brand) to examine whether endorser has 

different adverse impact between hedonic brand and utilitarian brand on consumer attitude change 

toward a brand.  Most of previous studies used hedonic and utilitarian attribute to categorize the 

product type such as the effects of type of good—hedonic versus utilitarian— on choice behavior (Dhar 

and Wertenbroch 2000).  Some researchers also applied hedonic and utilitarian attribute to service 

types in testing the effects of advertising variables (Day and Stafford 1997).  In this study, we intended 

to employ the hedonic and utilitarian attribute to differentiate which brand focused more on the 

functional-related attribute and which brand emphasized more on the pleasant-related attribute.  

Friedman and Friedman (1979) examined product type by endorser effect and suggested that a celebrity 

endorser may not do as well for a utilitarian product such as a vacuum cleaner which was rated high in 

financial, performance and physical risks and low in social and psychosocial risks; however, a celebrity 

endorsers performed well for a hedonic product such as costume jewelry which was rated high in 

psychological and social risks and low in financial, performance and physical ricks.   

Based on ELM model, we content that a high likability of celebrity endorsers will have greater 

enhancing effect on hedonic brand as compared to utilitarian brand. The celebrity endorser has always 

been treated as peripheral route if they do not include some professional endorsement. On the other hand, 
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hedonic brand is more subjective and personal side than its utilitarian counterpart and results more 

emotional reward in terms of pleasure and excitement.  Consumers purchase hedonic brand for some 

potential entertainment or emotional worth; increased arousal, perceived symbolization and fantasy 

fulfillment all may be indicated to a hedonic brand. Therefore, the hedonic brand vs. utilitarian brand is 

easier being built by the celebrity endorser using peripheral route. Similarly, the hedonic brands will be 

hurt seriously by the LLCE, because they carry more hedonic equity on its brand association. For 

utilitarian brand, its utilitarian equity components will not be diluted easily by the LLCE. This is for the 

well established brands, particular for desirable brands. Therefore, for a desirable hedonic brand, its 

dilution effect by the LLCE will be higher than that of desirable utilitarian brand. 

However, for a new brand, the situation may be different. The dilution effect on the new hedonic 

brand by the LLCE will be less than the new utilitarian brand, because its brand image is new to the 

consumer and its equity level is still low. They don’t have much hedonic equity linking with celebrity 

endorser and can be diluted. But for utilitarian brand, its utilitarian equity is more specific. If consumer 

doesn’t like the celebrity endorser, they may lose their trust to the brand and more related to its specific 

utilitarian attributes. Consequently, we predict that for a new hedonic brand, its dilution effect by the 

LLCE will be less than that of new utilitarian brand. Therefore, we hypothesize that:  

H3: For a desirable hedonic brand, its dilution effect by the LLCE will be higher than that of 

desirable utilitarian brand. 

H4: For a new hedonic brand, its dilution effect by the LLCE will be less than that of new utilitarian 

brand. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 61



12 

 

Method  

Pretest: The objective is to select the Utilitarian/ Hedonic brands and Celebrity Endorsers. For the brand 

selection, we chose six famous brands of coffee and watch respectively as our experimental brand since 

the target subject group is highly familiar with coffee and watch.  A pretest asked participants (n = 33) 

to rate desirability/ undesirability of six coffee brands and six watch brands, favorability/ unfavorability 

of fourteen celebrities and to differentiate the hedonic and utilitarian brand among the coffee brands and 

watch brands.  The measures of utilitarian and hedonic and the scale items were developed by Ang and 

Lim (2006) and Batra and Ahtola (1990) including functional/not functional, effective/ineffective, 

pleasant/unpleasant, and enjoyable/unenjoyable.  For the desirability of brands was simply measure 

with an item liking/disliking with a seven-point semantic differential format.  Finally, we measured the 

favorability of celebrity endorsers by asking “I like [celebrity] very much and participant also responded 

on 7-points Likert scales from strongly disagree to strongly agree. Based on the results of the pretest, 

CASIO and SWATCH, WINCAFE and LA GAUCHE DE LA SEINE coffee were chosen as the 

desirable brands and represented utilitarian/ hedonic brands respectively. The Chinese famous singers 

Lollipop and HEY GIRL were chosen as unfavorable celebrity endorsers for utilitarian/ hedonic brands 

respectively as they received low rank. For the new brand, we decided to use virtual brand, which were 

named neutrally as DK COFFEE and ZED WATCH.  

Dependent measures: Adopted from Baker and Churchill (1977), five items about attitude toward ad 

with a seven-point semantic differential format including unappealing/appealing, dull/interesting, 

confusing/clear, unbelievable/believable, and unfavorable/favorable were measured (Cronbach’s 

α=0.933). Brand attitude was measured using another five 7-point semantic differential scales with 

following items: unfavorable/favorable, bad/good, unpleasant/pleasant, unappealing/appealing, poor 
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quality/good quality, negative /positive (Cronbach’s α=0.968).  All measures were averaged to 

represent attitude toward the ad and overall brand attitude.  

Experimental Design: A 2 (likability of celebrity: low likability/ no endorser) × 2 (desirable of brand: 

desirable/new) × 2 (brand attributes: hedonic vs. utilitarian) between-subject experimental design and a 

mixed within subject design of products (coffee and watch) were used. For experiment group, 

participants were shown two print ads with desirable utilitarian brand and new hedonic brand, or new 

utilitarian brand and desirable hedonic brand. Order bias effect was controlled properly. In control group, 

participants were given one coffee brand and watch brand (desirable coffee and new watch or new 

coffee and desirable watch) with print ads without celebrity endorser and asked their attitude toward the 

ad as well as brand attitude. Each print ad had an identical design layout, with a headline and slogan, 

followed by an illustration, and brand name and a small picture of the product.  

Procedure: Before answering the question, participants were asked to see the scenario description and 

the advertisement.  In the first part, we put the high desirability of brand with a favorable or 

unfavorable celebrity endorser.  For the scenario description, we described that “In 2009, [brand] 

particularly invite [celebrity] as their brand endorser in order to increase the sales volume.  Through the 

great popularity of [celebrity], [brand] hope they can enhance consumers’ attitude toward the brand.”  

The print ad was illustrated with a desirable brand, a headline or slogan, a small picture of the product 

and the brand name. A total 341 participants were recruited from a national university in central Taiwan 

and were allocated randomly to the experimental groups.   
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RESULTS AND ANALYSIS 

Dilution effect on desirable brand and new brand 

The results showed that when a low likability of celebrity endorser (LLCE) endorses a desirable 

brand, the attitude toward the ad is significantly weakened compared to the attitude toward the ad 

without an endorser (3.0441 vs. 4.8826, p=.000). As to consumers’ attitude toward the brand, the result 

also indicated that the negative effect by the LLCE happened significantly (3.1724 vs. 5.0954, p=.000).  

On the other hand, as for a new brand, the dilution effect by the LLCE also existed on the attitude 

toward the ad (2.9605 vs. 3.3638, p=.015) and brand attitude (2.9433 vs. 3.3502, p=.021). This confirms 

that the LLCE will have negative effect on existing desirable brands and also dilute the new brands. 

Thus, H1 is supported. 

The result indicates that when a LLCE endorses a desirable brand, consumers’ attitude toward the 

ad, compared to the attitude toward the ad without an endorser, decreases 1.8385 (4.8826-3.0441).  

However, when a LLCE endorses a new brand, compared to without an endorser, consumers’ attitude 

toward the ad reduced only 0.4032 (3.3638-2.9605).  On the other hand, the same situation happened 

on the attitude toward the brand. The negative effect on the desirable brand by the LLCE was 1.9230 

(5.0954-3.1724), which was significantly higher than the effect on the new brand 0.4069 

(3.3502-2.9433). Therefore, the dilution effect a LLCE endorsing a desirable brand is greater than 

endorsing a new brand.  This finding is in support of H2. 
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Dilution effect difference between desirable and new brand 

  
NE 

(I) 
LLCE 
(J) 

Mean 
Difference 

(I-J) 
F P-Value 

Aad Desirable 

Brand 
4.8826 3.0441 -1.8385 

72.421 0.000 

New Brand 3.3638 2.9605 -0.4032 

Ab Desirable 

Brand 
5.0954 3.1724 -1.9232 

84.158 0.000 

New Brand 3.3502 2.9433 -0.4069 

Notes: NE= No Endorser 

LLCE= Low Likability of Celebrity Endorser 

Utilitarian and Hedonic brand 

Next, the different dilution effect of a LLCE between utilitarian brand and hedonic brand will be 

examined for both existing desirable brand and new brand.  The results indicate that when a LLCE 

endorsed a desirable hedonic brand, consumers’ attitude toward the ad decreased 2.1648, significantly 

(p=.006) higher than that of utilitarian brand (declining 1.5170).  As to attitude toward the brand, the 

dilution effect by the LLCE endorsed a desirable hedonic brand was 2.1534, which was slightly 

significant higher than the effect on the utilitarian brand 1.7095 (p=0.095). However, the result is 

different for new brand. When endorsing a new hedonic brand by the LLCE, the dilution effect on the 

attitude toward the ad was 0.1870, which was slightly significant lower than that of utilitarian brand 

0.5897 (p=0.082). But the result showed significant dilution effect on the attitude toward the brand. The 
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negative effect on the hedonic brand was -0.1013, significantly lower than the effect on the utilitarian 

brand -0.6857(p=.006). This is consistent with our hypothesis reasoning. Thus, H3 and H4 were 

supported.  

  
utilitarian 

brand 
hedonic 
brand 

F P-Value 

Desirable 

brand 

Aad ↓1.5170 ↓2.1648 7.805 0.006 

Abd ↓1.7095 ↓2.1534 2.819 0.095 

New brand Aad ↓0.5897 ↓0.1870 3.058 0.082 

Abd ↓0.6857 ↓0.1013 7.915 0.006 

 

CONCLUSIONS AND SUGGESTIONS 

The results indicated that a low likability celebrity endorser (LLCE) had adverse effect on the 

desirable and new brands. Specifically, when a LLCE endorses a desirable brand, the evaluation of the 

attitude toward the ad and attitude toward the brand will become negative, which is higher than the 

effects on the new brand. These imply that the company needs to pay higher cost for the desirable brand 

for the misuse of the LLCE. On the other hand, the LLCE will also jeopardize the new brand vs. no 

endorser advertising. This means that company may face the dual injuries (paying endorser fee for 

celebrity and still diluting brand equity) if the advertising choosing wrong celebrity.  

On the other hand, the results also showed that the dilution effect by the LLCE were different 

between utilitarian and hedonic brands. Specifically, for a desirable hedonic brand, its dilution effect by 

the LLCE was higher than that of desirable utilitarian brand. However, for a new hedonic brand, its 
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dilution effect was less than that of new utilitarian brand. This may related to the role of celebrity 

endorsers, which carry more hedonic components. When consumer does not like the celebrity endorser, 

then that would be linked to dilute the hedonic brand equity as well. 

Therefore, for desirable brand, using a celebrity endorser is highly risky. however, if the celebrity 

endorser is misused, the adverse effect will also be substantial and the evaluation of the undesirable 

brand might get worse.  Therefore, we suggest that before using a celebrity endorser, carrying out a 

survey to find out what kind of endorser the target customers would favor is significant since high 

likability of endorse for the consumers can create a favorable resonance for the brand.  

In sum, this study intends to stress the importance of choosing an adaptive celebrity endorser who 

is desirable for the target customers.  We mentioned that sometimes advertisers would have blind spot 

to think that the hottest celebrities or people who currently make front-page daily news are the people 

everyone would fond of.  However, those Mr./ Ms. Popularity might not be favorable for the target 

customers.  Therefore, in order to choosing an adaptive endorser, carrying out the research is very 

significant.  

    This study was conducted to understand the younger generation’s evaluation toward the effect of 

celebrity endorsers; however, this current study has several limitations.  First, the sample size of this 

study is not substantial; thus, generalizing the results to other contexts should be cautious.  If possible, 

for future study, a larger sample size is suggested to provide broader and more in-depth results from the 

young consumers’ view.  Moreover, although the study is mainly focus on students about the effect of 

endorsement advertising, little is known about how subjects of different ages respond to celebrity 

endorsers.  In a study examining reactions to an advertisement about the benefits of concrete road 
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surfaces, Soley and Reid (1983) found that students reacted differently than adults.  It is possible that 

adults might have different perceptions for the endorsement advertising; thus, for future study, a wide 

range of age for subjects is suggested to achieve a more thorough result.  

Reference upon request 
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 Abstract 

 
 
The trend of “design-it-yourself” or customization is growing at a rapid rate owing to 
consumers’ growing interest in expressing individuality. With increasing popularity of 
internet, digital technology, and flexible manufacturing systems, mass customization 
makes it possible to offer personalization of goods and services for individual customers 
at a mass production price. In response, the concept of mass customization (MC) has got 
increasing attention to great academic concern in recent years. Some researches in this 
field have confirmed that self design delivers superior customer value by measuring the 
user's willingness to pay (WTP). Some other studies just focused on interface 
technologies and concluded that different types of toolkits with more modules can 
achieve higher product utility for customers. Overall, scholars in this stream have tried to 
figure out why and when do MC generate value for customers. However, the present 
study then intends to complement the research gap by proposing and analyzing a 
theoretical framework to explain how individual characteristics, customer knowledge, 
and technology interface affect consumers’ attitudes toward the co-design system of mass 
customization. 
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1. INTRODUCTION 
 
The trend of “design-it-yourself” or customization is growing at a rapid rate owing 

to consumers’ growing interest in expressing individuality. The core idea of mass 
customization (MC) is to provide a web-based user toolkit that allows customers to 
design their own products which fit their individual preferences. The increasing 
popularity of internet and digital technology facilitate the emergence of MC and enable 
companies to develop and implement such a MC system in response to each customer's 
individual preferences. In addition, flexible manufacturing systems have empowered 
companies to provide individual products with mass production efficiency via 
make-to-order concept (Pine, Victor, and Boyton 1993). Thanks to new technology. 
Traditionally, customization and low cost have been mutually exclusive. But, mass 
customization makes it possible to offer personalization of goods and services for 
individual customers at a at a mass production price.  

 
Stan Davis was the first person to coin the term “mass customization” in his best 

seller Future Perfect in 1987. Tseng and Jiao (2001) defined mass customization as 
"producing goods and services to meet individual customer's needs with near mass 
production efficiency". Further, Chase, Jacobs and Aquilano (2006) stated that mass 
customization is the method of "effectively postponing the task of differentiating a 
product for a specific customer until the latest possible point in the supply network." Also, 
some eempirical studies have confirmed that the user’s willingness to pay (WTP) for 
self-designed products is much higher than for standard products (Kamali & Loker, 2002; 
Franke and Piller, 2004; Schreier, 2006; Franke et al. 2010). That is, mass customization 
would help companies possess economic scale and flexibility, at the same time offer 
product value for each individual customer. 
Company like Longchamp, a French luxury brand, has got in on the act and allows 
customers to design their own handbag. Also, sneaker giant Converse (Design your own) 
provides customers to design their own sneakers. And at Mojamix.com, consumers can 
make their own custom-mixed breakfast cereal. Specifically, Wildemasche is one of the 
leading wage knitters in Germany, offering customers many customized options like 
colors, sizes, modules, and shapes to design self-owned scarves, blanket and etc. In 
addition, companies like Land Rover, Dell, Gateway, Adidas, Lands’ End, Hallmark 
(You create, we print), Kleenex (Let your own creativity) and Nike (Customize with 
NikeID) all have applied the concept of online co-design process. It looks like the era of 
the one-size-fits-all product has come to an end. Consumers are now allowed to interact 
with a company for providing their special needs and further designing the unique 
product they really want to buy. 

 
In response, the concept of mass customization (MC) has got increasing attention 

and leads to great academic concern in recent years (e.g., Brunel, Mugge, & Schoormans 
2010, Dellaert and Stremersch 2005, Franke and Schreier 2010,Lee and Chang 2011, 
Randall, Terwiesch, and Ulrich 2007, Simonson 2005 ). In one line of research, scholars 
(Kamali & Loker, 2002; Franke and Piller, 2004; Schreier, 2006; Franke et al. 2010) have 
confirmed that self design delivers superior customer value by measuring the user's 
willingness to pay (WTP). Another line of research focuses on how different interface 
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technologies can drive and support this trend of mass customization. Scholar like Randall, 
Terwiesch, and Ulrich (2007) analyzed what attributes of MC toolkits generating the 
most value for customers. They concluded that parameter-based toolkits fit expert users 
whereas needs-based toolkits offer a better fit for novice users. Moreover, Dellaert and 
Stremersch (2005) analyze different types of toolkits and found that more modules and 
module levels can achieve higher product utility for customers. 

 
From the third perspective, scholars tried to figure out why and when do MC 

generate value for customers. Some scholars (Addis and Holbrook 2001, Broekhuizen 
and Alsem 2002, Dellaert and Stremersch 2005, Franke and Schreier 2008, Franke and 
von Hippel 2003, Randall, Terwiesch, and Ulrich 2007, Williams 2004) emphasized 
product-related benefits like functional and aesthetic fit as a source of value for 
self-designed products. Other scholars analyze and identify some individual 
characteristics prone to using MC toolkits. Fiore, Lee, and Kunz (2004) found that the 
personality trait of "optimum stimulation level" appears to be an important predictor 
toward willingness to design by their own. Further, Simonson (2005) proposes that 
customers who have clear and stable preferences might prefer self -designed products.  

 
On the basis of the above review and discussion, it is very clear there is still no one 

theoretical framework to explain how individual characteristics, customer knowledge, 
and technology interface affect consumers’ attitudes toward the co-design system of mass 
customization (Piller et. al., 2005). The present study then intends to complement the 
research gap by analyzing personal traits prone to using MC toolkits, customer 
knowledge of web skill and product familiarity and some particular toolkit characteristics 
to affect consumer attitudes toward mass customization. Further, this study proposes a 
hypothesized MC model and provides testable hypotheses by intensively reviewing prior 
MC research and consumer behavior theories. An integrated model of TAM (Technology 
Acceptance Model) and TPB (Theory of Planned Behavior) will be adapted as the 
framework for this study.  

 
2. THEORY AND HYPOTHESES DEVELOPMENT 
2.1 Three Models Predicting Behavioral Intention (BI) 

 

In the social psychology setting, there are three popular models predicting the 
behavioral intention for consumers. The theory of reasoned action (TRA) proposed by 
Fishbein and Ajzen (1975) is generally recognized as the best starting point for studying 
the determinants of individuals' behavioral intentions (Sheppard, Hartwick, and Warshaw, 
1988). TRA assumes a person's behavioral intention depends on the person's attitude 
toward the behavior and subjective norms (BI = A + SN) (see Figure 1). Attitude toward 
behavior refers to the degree in which a buyer has a favorable or unfavorable reaction 
toward a given behavior. Subjective norm is seen as "the person's perception that most 
people who are important to him or her think he should or should not perform the 
behavior in question" (Ajzen and Fishbein, 1975). 
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Figure 1- The Theory of Reasoned Action (TRA) 

  (Source: Fishbein and Ajzen ,1975) 
     
The TRA theory has been revised by Ajzen (1991) into the theory of planned 

behavior (TPB).TPB assumes three independent predictors of behavioral intention: 
attitude toward behavior, subjective norm, and perceived behavioral control (see Figure 
2). This extension involves the addition of one major predictor, perceived behavioral 
control, to the model. The addition of perceived behavior control is the key difference 
between the TPB and the TRA. Perceived behavioral control refers to a person's 
perception of the ease or difficulty of performing a given behavior and is measured in 
terms of resources and opportunities possessed by the individual. 

 
 

Figure2- the theory of planned behavior (TPB) 

(Source: Ajzen ,1985, 1991) 
 

Like the TPB, the technology acceptance model (TAM) is one of the most 
influential extensions of TRA. It was developed by Davis, Bagozzi, and Warshaw (1989,  
1992). Davis (1989) defined perceived usefulness (PU) as "the degree to which a person 
believes that using a particular system would enhance his or her job performance" and 
perceived ease-of-use (PEOU) as "the degree to which a person believes that using a 
particular system would be free from effort". 
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Figure3- The Technology Acceptance Model (TAM) 

(Source: Davis et. al., 1989) 
 

TAM was designed to help explain and predict user behavior by tracing the impact 
of external factors on internal attitudes and intentions. The TAM model has been widely  
applied well to examine users’ acceptance attitude and behavior in various fields of 
technology related to MC, like system used by online retailers (Kim & Forsythe, 2007; 
Lee, et al., 2006), web site use (Moon & Kim 2001) and online shopping (Barkhi and 
Wallace, 2007; Chen & Tan, 2004; Koufaris, 2002; Liu et al., 2003; Vijayasarathy, 2004). 
Thus, the present study proposes a hypothesized MC framework by adapting an 
integrated TAM model appears to be justified. 

 

 2.2 Perceived Ease of Use (EOU) 
 

Perceived ease of use in TAM is ‘‘the degree to which a person believes that using a 
particular system would be free of effort’’ (Davis, 1989). Perceived ease of use captures 
the buyer's expectation about the effort required to use MC toolkits in the co-design 
process. Perceived ease of use is a direct determinant of perceived usefulness in TAM 
(Davis, 1989; 1993). Afterwards, some research has concluded the significant positive 
effects of perceived ease of use on attitude/intention in the online retail context (Chen & 
Tan, 2004; O’Cass & Fenech, 2003; Vijayasarathy, 2004). However, some research 
shown that perceived ease of use is significantly related to attitudes/intention through 
perceived usefulness (Gefen, Karahanna, and Straub, 2003; Venkatesh and Davis, 2000; 
Venkatesh, Speier, and Morris, 2002). That is, customers would think the system is pretty 
much useful when their perception about this system is free of effort. The study then 
proposes the following hypotheses: 

 
H1: Perceived ease of use of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 

2.3 Perceived Usefulness (U)	 	

 
Perceived usefulness is defined as ‘‘the degree to which a person believes that using 

a particular system would enhance his or her job performance’’ (Davis, 1989). Perceived 
usefulness captures the buyer's perception that MC toolkits will enhance his/her 
self-designed products and willingness to design by their own. Perceived usefulness as a 
construct of TAM has been empirically examined and concluded to have a significant 
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impact on attitudes toward online retailers (Chen and Tan, 2004; Childers et al., 2001; 
Kim & Forsythe, 2007; Koufaris, 2002; Lee et al., 2006; O’Cass  and Fenech, 2003; 
Vijayasarathy, 2004). Therefore, we propose: 

 
H2: Perceived usefulness of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 
 

2.4 Perceived Enjoyment 

 
Davis, Bagozzi, and Warshaw (1992) found that perceived enjoyment was the 

significant determinant in the adoption of a technology. Thus, they extended the model by 
including the enjoyment concept along with two initial constructs of perceived usefulness 
and ease of use. The perceived enjoyment construct was defined as ‘‘the extent to which 
the activity of using the computer is perceived to be enjoyable in its own right, apart from 
any performance consequences that may be anticipated’’. In line with the extended TAM 
model, some research suggested there is a strong and positive relationship between the 
perceived enjoyment and attitudes toward online retailers (Childers et al., 2001; Heijden 
& Verhagen, 2004; Lee et al., 2006). For example, Childers et al. (2001) examined the 
extended TAM model in an online grocery shopping setting. In addition, Lee et al. (2006) 
applied the concept of enjoyment with two initial variables of TAM in an online apparel 
retailer context. Consequently, both studies empirically supported the strong and positive 
effects of perceived enjoyment on attitudes. In short, previous research revealed the 
importance of perceived enjoyment in the shopping context, but little is known about 
applying the concept of perceived enjoyment to the mass customization context. This 
study thus hypothesizes: 

 
H3: Perceived enjoyment of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 
 

2.5 Perceived Behavioral Control (PBC) 

 
The theory of planned behavior (TPB) assumes three independent predictors of 

behavioral intention: attitude toward behavior, subjective norm, and perceived behavioral 
control (see Figure 2). The addition of perceived behavior control is the key difference 
between the TPB and the TRA. However, TAM has neglected the effect of perceived 
behavioral control in the framework (Mathieson, 1991; Venkatesh, 2000). Mathieson 
(1991) compared the TPB to TAM and found that the construct of perceived behavioral 
control was as much a significant determinant of consumers’ attitudes as perceived 
usefulness and perceived ease of use in TAM. 

 
Perceived behavioral control refers to a person's perception of the ease or difficulty 

of carrying out a given behavior and is measured in terms of resources and opportunities 
possessed by the individual. Perceived control has previously been used to investigate 
people’s control over specific action or environment (Ajzen, 1985; Novak et al., 2000). In 
addition, prior research has supported the positive impact of people’s ability to perform 
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that behavior on their behavioral intention (Koufaris 2001; Godek et al., 2004; Piller, 
2003). 

 
The online MC toolkits help consumers to select the pre-defined options available 

on the Web site and the customer becomes the co-producer. Co-design is used as a way to 
meet customer needs for mass customization and thus co-design cannot take place 
without consumers’ participation (Duray et al., 2000; Piller, et al., 2005). However, some 
consumers feel frustration in the co-design process as they lacked the confidence to 
complete the mass customization (Anderson-Connell et al. 2002; Piller 2003). That is, not 
every consumer is comfortable with this process as the perception of inability to control 
the situation. In short, this perceived inability to control over the situation might 
discourage the use of mass customization (Piller et al., 2005). Therefore, understanding 
how consumers perceive their ability in the co-design process is needed in order to 
predict the behavioral intention toward the mass customized product. Therefore, the 
present study proposes: 

 
H4: Customers’ perceived behavioral control over the MC online system context 

will positively affect their behavioral intention toward the mass customized product. 
 

2.6 Consumer Knowledge (Ability to Express Their Preference) 

 
Although TAM has been widely used to predict individual’s acceptance and usage of 

new technology, many scholars noted that emphasis of individual-level factors has been 
neglected (Kwon & Chidambaram, 2000; Lee et al., 2006; Venkatesh & Davis, 2000). 
The present study then adds consumer knowledge and individual characteristics into our 
research framework. 

 
Familiarity and expertise are two critical elements of consumer knowledge (Alba 

and Hutchinson 1987; Chiou and Droge 2006; Jacoby et al., 1986) Familiarity is defined 
as “the number of product-related experiences that have been accumulated by the 
consumer”. Whereas, expertise is defined as “the ability to perform product-related tasks 
successfully”. This study then adopts the above concept and proposes “PC expertise” and 
“product familiarity” to represent as the construct of “Consumer Knowledge”.  

 
The central concept of mass customization (MC) is to provide a web-based user 

toolkit that allows customers to design their own products which fit their individual 
preferences. That is, in the context of on line mass customization, co-design process 
allows consumers to specify their preference by selecting the fabric, color, style, detail, 
and size options (Duray et al., 2000). Therefore, consumers’ ability to use a PC interface 
by selecting different options provided by companies to finalize their customized 
products would be a important factor to predict consumers’ attitude and usage toward the 
online mass customization. It does make sense that the MC on line system should be 
easier for consumers with PC expertise than those without PC skill. Also, Koufaris (2002) 
concluded that consumers who believed that they had greater web skill perceived more 
control and enjoyment with online shopping. Thus, we generate the following 
hypotheses: 
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H5: The level of customers’ PC expertise will positively affect their perceived ease 
of use of the MC online system. 

 
H6: The level of customers’ PC expertise will positively affect their perceived 

enjoyment of the MC online system. 
 
H7: The level of customers’ PC expertise will positively affect their perceived 

behavioral control over the MC online system context. 
 
This study defines “product familiarity” as “the number of product-related 

experiences that has been accumulated by the consumer” (Chiou and Droge 2006). Based 
on individual interests, consumers might have different experiences/ knowledge with this 
co-design product in terms of brands, features, services, and other product-related 
purchase information. Thus, in addition to different level of PC expertise, the present 
study would explore if different level of individual interests, experiences and knowledge 
about the co-design product will affect consumers’ perceived usefulness, enjoyment, and 
control. The online co-design process provides individuals with various options to select 
and customize their desired unique products. Therefore, consumers with high level of 
“product familiarity” would perceive more usefulness, enjoyment, and control toward the 
MC online system. Thus, we proposed the following hypotheses: 

 
H8: The level of customers’ product familiarity will positively affect their perceived 

usefulness of the MC online system. 
 
H9: The level of customers’ product familiarity will positively affect their perceived 

enjoyment of the MC online system. 
 
H10: The level of customers’ product familiarity will positively affect their 

perceived behavioral control over the MC online system context. 
 
2.7 Desire for Uniqueness 

 
Frank and Piller (2003) suggested that personal characteristics like creativity, 

innovativeness, and uniqueness, have a significant influence on user’s satisfaction with a 
MC toolkit system. However, after intensive review the research in the field of mass 
customization, uniqueness seemed to have the most important relation with the co-design 
process. Uniqueness is then selected to be included in the model of the current study.  
The concept of consumer’s need for uniqueness was initiated by Snyder and Fromkin 
(1970) in the social psychology setting. Customers’ need for uniqueness is defined as “the 
trait of pursuing differentness relative to others through the acquisition, utilization, and 
disposition of consumer goods for the purpose of developing and enhancing one’s 
self-image and social image” (Tepper-Tian, Bearden, and Hunter,2001). That is, consumers 
with strong need for uniqueness tend to desire high levels of dissimilarity to others. The 
present study will then adapt the concept of the desire for unique consumer products to 
represent the factor of uniqueness. Thus, the uniqueness will be measured as the extent to 
which consumers’ needs for possession of consumer goods, services, and experiences that 
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are different from the majority of others (Lynn and Harris, 1997). 
 
Fiore et al. (2004) investigated why customers want to use the MC co-design system 

and found that to create a unique product and assert their individuality is one of the major 
reasons. Mass customization helps to create value by tailoring each product for each  
customer (Goldsmith & Freiden, 2004; Piller, 2003).That is, to acquire some unique 
products for consumers is a good way to express their differentness, not being similar to 
others. Therefore, the uniqueness of personal trait should have a positive influence for 
consumers’ perception on the enjoyment and usefulness toward the MC toolkits system. 
This study therefore proposes the following hypotheses: 

 
H11: Customers’ desire for unique consumer products will positively affect their 

perceived usefulness of the MC online system. 
 
H12: Customers’ desire for unique consumer products will positively affect their 

perceived enjoyment of the MC online system. 
 

2.8 The Effects of Attitude to Behavioral Intention 

 
Researchers have created a belief-attitude-intention relationship model and argued 

that positive attitude toward a technology system is an antecedent to behavioral intention 
(Davis, 1993; Liker and Sindi, 1997; Mathieson, Peacock, and Chinn, 2001). These 
behavioral intentions of consumers include intention to buy, intention to return to the 
online store, and intention to recommend products to others ( Korzaan, 2003; Yoh, 
Damhorst, Sapp, and Lazniak, 2003). Moreover, in the setting of online shopping, 
researchers has also found that attitudes positively influence consumers’ behavioral 
intentions empirically (Chen & Tan, 2004; Heijden & Verhagen 2004; Moon & Kim, 
2001; O’Cass & Fenech, 2003). That is, consumers who perceived the benefit of the 
customization were willing to spend money to purchase a customized product (Piller & 
Muller, 2004).  The present study then would like to examine consumers’ attitudes and 
its effects on their behavioral intention toward mass customized products. Therefore, this 
study proposes: 

 
H13: Attitudes towards the online mass customization practice will positively affect 

behavioral intention toward mass customized products. 
 

3. CONCEPTUAL MODEL AND HYPOTHESES 

 
Based on the evidence grounded in prior literature as discussed in the last section, 

this study then develops and proposes the following conceptual model (Figure 4). The 
following conceptual model depicts the research purpose and testable hypotheses that will 
be examined in the present study. This conceptual model is also like a roadmap offering 
guidelines for data analysis.  
 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 79



 12 
 

3.1 Conceptual Model 

 

Figure 4 – Research Conceptual Model 

3.2 Hypotheses Summary 
 
H1: Perceived ease of use of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 
 
H2: Perceived usefulness of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 
 
H3: Perceived enjoyment of the MC online system will positively affect customers’ 

attitude toward the online mass customization practice. 
 
H4: Customers’ perceived behavioral control over the MC online system context 

will positively affect their behavioral intention. 
 
H5: The level of customers’ PC expertise will positively affect their perceived ease 

of use of the MC online system. 
 
H6: The level of customers’ PC expertise will positively affect their perceived 

enjoyment of the MC online system. 
 
H7: The level of customers’ PC expertise will positively affect their perceived 

behavioral control over the MC online system context. 
 
H8: The level of customers’ product familiarity will positively affect their perceived 

usefulness of the MC online system. 
 
H9: The level of customers’ product familiarity will positively affect their perceived 

enjoyment of the MC online system. 
 
 
H10: The level of customers’ product familiarity will positively affect their 

perceived behavioral control over the MC online system context. 
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H11: Customers’ desire for unique consumer products will positively affect their 
perceived usefulness of the MC online system. 

 
H12: Customers’ desire for unique consumer products will positively affect their 

perceived enjoyment of the MC online system. 
 
H13: Attitudes towards the online mass customization practice will positively affect 

behavioral intention. 
 
4. RESEARCH METHOD AND DESIGN 
 
Most of the prior MC research has been conducted by using qualitative experiments 

approach. However, this study is designed as quantitative research by utilizing survey 
methodology. While a questionnaire survey lacks the detail of a case study, it does give a 
better representation of the whole sector and therefore expects to generalize the result. 
Thus, the research design will involve questionnaire surveys to three universities’ 
business major students. A reliable measure will then be developed from well-established 
scales with demonstrated reliability and validity. Multiple scale items will be employed to 
operate variables depicted in Figure 4. The survey instrument consisted of a 44-item 
questionnaire (Appendix A) piloted and refined with a small expert group, and later 
implemented across a broader population. Further, a path analysis by using structural 
equations modeling (SEM) will be performed to test the hypotheses through an analysis 
of the proposed structural model. 

 
4.1 Overview of Procedure and Sample 
 
For the purposes of this study, we will prepare several PCs to allow subjects to 

design their own footwear by using a real online MC toolkit without time constraints. 
Each subject will be randomly assigned to one MC toolkit, either Converse 
(http://www.converse.com) or Nike (http://nikeid.nike.com), and asked to design a 
product virtually based on his/her individual preferences. As our participants will be 
university students, the present study then selected the footwear product typical to suit for 
young students. In addition, the setting room will offer free beverages and snacks with 
soft music to create a relax and natural environment similar to the online shopping setting 
in reality. Following the self-design process, the participant will be asked to fill out a 
physical questionnaire regarding the MC toolkit system for which they just used to design 
their own products. Lastly, the customized product design will be saved and printed as a 
gift to the participant.  

 
4.2 Survey Instrument and Measures 
 
Multi-item scales will be developed to measure the relevant constructs in the 

framework. All items will be drawn from existing scales with satisfactory validity and 
reliability. Some of the survey questions will be slightly modified to reflect the study 
setting. The questionnaire contains 9 scales and several demographic questions profiling 
the respondent on factors such as age, gender, university/college studying program, study 
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major, experience for online shopping, studying years at the college university, and the 
amount of daily time spent with web. In addition, the survey will include a brief cover 
note that explains the purpose of the research, identified the researcher and the 
qualification of respondents, and ensures the confidentiality of responses. In addition, a 
translation of the measure from English into Chinese will be carried out, including 
translation-back translation technique (Brislin, 1970), pilot review and pretest. Thus, it 
will be necessary to find a bilingual and native English translator to discuss with him/her 
during the back-translation review (final language into source language).  

 
To measure the TAM constructs of perceived usefulness and ease of use will adapt 

from varied scales with satisfactory reliability and validity (Childers et al., 2001; Davis, 
1989; Davis et al., 1992; Yi and Davis, 2001). The scale will consist of four items for the 
usefulness construct and four items for the ease of use construct. To assess attitudes 
toward online mass customization, the study will use four items from Bruner and Hensel 
(1996), Lee and Chang (2011) and Todd (1995). To measure behavioral intention, there 
are six statements including intention to buy, intention to return to the online store, and 
intention to recommend MC products and this site to others (Davis, 1989; Engel, 
Blackwell, and Miniard, 1995; Lee and Chang, 2011; Taylor and Todd, 1995; Uncles and 
Lee 2006).  

 
To assess the perceived behavioral control, this study will use five question items 

adapted from Taylor and Todd (1995) and Koufaris (2002). To measure perceived 
enjoyment, this study will use four statements adapted from varied scales developed by 
Childers et al. (2001), Davis et al. (1992) and Lee and Chang (2011). The present study 
measures consumers' desire for uniqueness by using five question items adapted from 
Franke and Schreier (2008) and Lynn and Harris (1997). To measures participants’ 
expertise on computer technology, subjects are asked to indicate how familiar they are 
with computer technology. Based on Koufaris(2002) and Lee and Chang (2011), there are 
totally five items will be used for this study to assess subjects’ PC expertise. To assess 
product familiarity, the present study modifies some scales developed by Coupey, Irwin, 
and Payne (1998), Garbarino and Johnson (1999), and Grewal et al. (1998) respectively. 
There are totally seven items to investigate subjects’ prior experience, knowledge, and 
brand with the product category. 

 
All of the items will be measured on a 7-point Likert-type scale. Subjects indicated 

their level of perception with each of these aspects by responding on a seven point rating 
scale ranging from 7 (strongly agree), through 4 (neither agree nor disagree), to 1 
(strongly disagree). To ensure desired balance, some items will be worded with proper 
negation. These items are reversed questions and will need to restate in the following data 
entry process. The following Tabe-1 is a summary of all scales used in this study. 
Therefore, there will have totally 9 constructs and 44 item questions adopted in the 
present study as listed at Appendix A. 
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Table-1 Generation of Variables from Multi-item Scales 
 

Construct (abbreviation) # items Reference Research for Scale Used
Perceived usefulness (PU) #4 
 

Childers et al. (2001), Davis et al. 
(1992) and Lee and Chang (2011) 

Perceived ease of use (PEOU) #4 
 

Perceived enjoyment (PE) #4 
Childers et al. (2001), Davis et al. 
(1992) and Lee and Chang  
(2011) 

Perceived behavioral control 
(PBC) #5 
 

Taylor and Todd (1995) and 
 Koufaris(2002) 

Desire for uniqueness (DU) #5 
 

Franke and Schreier (2008) and 
 Lynn and Harris (1997) 
 

PC expertise (PC) #5 
 

Lee and Chang (2011) and 
Koufaris(2002)  

Product familiarity (PF) #7 
Coupey, Irwin, and Payne (1998), 
Garbarino and Johnson (1999), and 
Grewal et al. (1998) 

Attitudes (ATT) #4 
 

Bruner and Hensel (1996), Lee 
and Chang (2011) and Todd (1995) 

Behavioral intention (BI) #6 
 

Davis (1989), Engel, Blackwell, 
And Miniard (1995), Lee and Chag 
2011), Taylor and Todd(1995), 
Uncles and Lee (2006) 

Total:  9 constructs 44  items 
 
5. RESULTS  

 
5.1 Model Testing 

 
The conceptual model consists of nine latent variables (PCE: PC Expertise, PF: 

Product Familiarity, DFU: Desire for Uniqueness, EOU: Perceived Ease of Use, PU: 
Perceived Usefulness, PE: Perceived Enjoyment, PBC: Perceived Behavioral Control, 
ATT: Attitudes, BI: Behavioral Intention). Descriptive statistics, Cronbach’s alpha, and 
causal model analyses were conducted respectively. 
 

5.2 Measurement Model 
 

The below Table summarizes the results of the measurement model, including the 
Cronbach’s alpha, standardized factor loadings, t-values, and composite reliability. To 
check reliability of multi-item scales, we estimated Cronbach’s alpha and composite 
reliability. Cronbach’s alpha for all multi-item scales ranged from .75 through .94. 
Composite reliability for all constructs was calculated and the values of all constructs 
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ranged from .83 to .96.All figures were greater than .70 and thus recommended as a 
reliable measure (Hair, Anderson, Tatham, & Black, 1998). In addition, the confirmatory 
factor loading values for model constructs ranged from .65 through .97. In short, 
confirmatory factor analysis of the measurement model showed that factor loadings of 
indicators for each construct were statistically significant and sufficiently high for 
structural model testing. 
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Table 2 – Measurement Model Results 

 
5.3 Model Fitting  

 
To assess the goodness of model fit, some indicators like nonnormed fit 

index(NNFI); the comparative fit index (CFI), and the root mean squared approximation 
of error (RMSEA) are commonly suggested to evaluate (Garver and Mentzer,1999). 
Therefore, these indices were measured. In addition, for the statistical significance of 
parameter estimates, t-values were used. 
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The results of SEM obtained for the proposed conceptual model revealed a 

chi-square of 3671.73 (df = 558; p < .001), goodness-of-fit index comparative fit index 
(CFI) of .95, nonnormed fit index(NNFI) of .94, and chi-square/df of 6.58. In general, fit 
statistics greater than or equal to .90 for CFI and NNFI shows a good model fit (Bagozzi 
& Yi, 1988; Bentler& Bonett,1980, Hair, et al., 1998). The ratio of χ2 statistic (χ2/ d.f) 
should be less than 3 (Hayduk,1987).Also, root mean square error of approximation 
(RMSEA) values less than .08 are acceptable (Browne and Cudeck ,1993; Hair, Black, 
Babin, Anderson, and Tatham,2006; Jarpentaa et al.,2000).  
 

However, the value of RMSEA of the model (RMSEA = .10) and χ2 statistic 
(chi-square/df = 6.5) conclude there is a relatively weak fit between an hypothesized 
model and observed data. In conclusion, the initial model provided an unacceptable fit to 
the data and the model should be further improved and adjusted following an examination 
of the modification indices. 
 

Table 3 – Fit Indices of a Hypothesized Model 

 
5.4 Hypothesis Testing 

 
The following Figure shows the results of the causal model testing with structural 

path coefficients and t-values for each hypothesized relationship. All hypotheses were 
statistically supported except hypothesis 10 (H10: .09; t = 1.86), the path from perceived 
familiarity to perceived behavioral control. The hypothesis from perceived ease of use to 
attitudes (H1: .30; t = 8.76), the path from perceived usefulness to attitudes (H2: .35; t = 
8.83) and the path from perceived enjoyment to attitudes (H3: .48; t =12.26) received 
positive statistical support. Also, the path from perceived behavioral control to behavioral 
intention (H4: -.18; t =-5.20) showed negatively significant. As this study hypothesized, 
the path from PC expertise to perceived easy of use (H5: .26; t=5.34), perceived 
enjoyment ((H6: .19; t =4.04)), and perceived behavioral control (H7: .27; t =5.28) were 
positively significant. As for the path from product familiarity to perceived usefulness 
(H8: .23; t =4.73), perceived enjoyment(H9: .22; t =4.99), and perceived behavioral 
control (H10: .09; t =1.86)showed positively significant. In addition, the path from desire 
for uniqueness to perceived usefulness (H11:.34; t =6.99) and perceived 
enjoyment(H12: .24; t =5.28) received significant supports. Lastly, consumer attitudes 
toward online mass customization positively affected willingness to purchase mass 
customized products (H13: .68; t = 13.3). 
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Figure 5 – The Results of the Causal Model Testing 

Appendix A: Questions items used in this study  In red-reversed items) 
 
Perceived Usefulness 
1. PU1 Using MC toolkit technology would improve my performance in this   

        self-design product. 
2. PU2 Using MC toolkit technology would not save me time in this self-design  

        product. (-) 
3. PU3 Using MC toolkit technology can make my online self-design products  

        easier. 
4. PU4 I would find MC toolkit technology not useful for my 
    Online self-design products. (-) 
Perceived Ease of Use  
1. PEOU1 Learning to operate MC toolkit technology would not be easy for me.  

        (-) 
2. PEOU2 I would find it easy to get MC toolkit technology to do what 
    I need it to do for my self-design products. 
3. PEOU3 It is easy for me to become skillful at using MC toolkit  
    Technology 
4. PEOU4 I find MC toolkit technology not easy to use. (-) 
Attitudes: 
1. ATT1-Using MC toolkit technology for me to self-design a product is a good   

        idea 
2. ATT2-Using MC toolkit technology for me to self-design a product is  

        unpleasant. (-) 
3. ATT3-Using MC toolkit technology is beneficial for me to online self-design a  

        product 
4. ATT4- Using MC toolkit technology is interesting for me to online self-design  

        a product 
Behavioral Intention 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 87



 20 
 

1. I am willing to purchase mass customized products  
2. I am willing to recommend for friends to purchase mass customized products   

        from online retailer 
3. It is very likely that I will return to this site 
4. I will return to this site the next time I need footwear. 
5. I would recommend this website to someone who seeks my advice 
6. I would say positive things about this website to other people 
Perceived Behavioral Control (PBC) 
1. PBC1-I would have the ability to use MC toolkit technology. 
2. PBC2 I would not have the knowledge to make use of MC toolkit technology to  

        help on my online design products. (-) 
3. PBC3- Using MC toolkit technology would be entirely within my control 
4. PBC4-I anticipate having problems using a MC toolkit system on my online  

        design products. (-) 
5. PBC5- I would have the resources (including ask others) to make use 
    of a MC toolkit system. 
 
 Perceived Enjoyment 
1. I have fun using MC toolkit to design my own footwear 
2. I think it is boring by using the MC toolkit system to design my own footwear  
    (-) 
3. Using the MC toolkit system to design my own footwear is pleasant 
4. I find using the MC toolkit system to design my own footwear is quite     
    enjoyable. 
Desire for Uniqueness  
1. I am generally more likely to buy a product if it is rare.  
2. In general, I love having things that others do not have. 
3. I enjoy having items different than others have. 
4. I am more likely to buy a product if it is scarce. 
5. I enjoy shopping at stores that carry merchandise which is different and unusual. 
PC Expertise 
1. I am not very skilled at using the PC. (-) 
2. I know how to find what I want on the Web. 
3. Others know more than me about how to use the PC. (-) 
4. I am good at using a PC to get the information what I need via the Web. . 
5. I am capable of using a PC for online shopping. 
Product Familiarity 
1. I have experience in designing footwear. 
2. I am well familiar with the footwear products. 
3. I am not familiar with Nike. (-) 
4. I am knowledgeable about varied footwear brand name. 
5. I don’t have any idea about how to choose footwear I need. (-) 
6. I am familiar with Converse. 
7. I am familiar with the processes of purchasing a MC product on the Internet. 
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A Study of Online Perceived Value in Vietnamese Low Cost Carriers Market 

Viet Dung Trinh, Curtin University, Australia 

Abstract  

For the first time in over 30 years, Vietnam Airlines – the biggest airline in Vietnam – announces 

they still have plenty tickets left for people travelling before and after Lunar New Year 2013, thanks 

to the fierce competition from low cost carriers (LLCs) such as Vietjet Air, Jetstar Pacific and Mekong 

Air. The emergence of low cost carriers and the popularity of Internet in Vietnam have dramatically 

changed how Vietnameses travel nowadays. This study examines online service attributes that 

determine the perceived value of online transactions. In doing so, we address the concerns that 

LCCs have in matching expectations and perceptions of Vietnamese consumers towards online flight 

ticket purchases. The result from study found that some of the antecedents are very different to 

previous findings in other markets. Therefore the findings have implications for managerial decision 

makers in low cost carriers charged with the responsibility of increasing perceived value of their 

service through online consumer engagement.  

Introduction and Background  

Since 2008, the global airline industry has been hit hard by the financial crisis (Goetz and Vowels, 

2009). While full service airlines have struggled to be financially viable in this lean global 

environment low cost carriers have successfully driven down their cost base and continue ti lower 

their prices. As a result, consumers start switching to low cost carriers for their travelling needs. 

And by doing so, consumers forego value-added services provided by full service carriers such as 

complementary on-board meals, in-flight entertainment and airline lounge services (Mathews, 

2004). Moreover, consumers are also prefer using the internet to search for information, compare 

prices and purchase air tickets rather than using a phone or travel agent (Goh, 2005).  

The emergence of LCCs such as Tiger Airways, Jet Start Pacific, Indochine Airline and Viet Jet Air in 

Vietnam has changed the value proposition experienced by consumers when searching, purchasing, 

and travelling on an airline. Given the high level of internet connectivity in Vietnam, almost 31 

million users – about 35% of the population (World Bank Report, 2012), LCC’s have particularly 

focussed upon leveraging the online channel to establish a leaner distribution channel for their 

services. Online delivery includes reservations and payment, and achieving operational and sales 

efficiencies (e.g. online check-in, meal preferences, seat allocation, baggage limit). Given the 

dramatic changes in how online delivery is contributing to the overall value experienced by 

Vietnamese LCC passengers an investigation is warranted to explore the success, or otherwise, that 

online delivery has in value creation. Consequently, this study tests a series of hypotheses focussed 

on exploring how value is constructed by passengers utilising LCC online services.  

Literature Review  
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Low Cost Carriers  

Deregulation in the commercial aiation industry in the early 2000s saw the emergence of the Low 

Cost Carrier (LCC). The market share of LCCs have grown to such an extent that they now play an 

important role in shaping the dynamics of travel and tourism in the Asian region (Lawton and 

Solomko, 2005). With the anticipated gradual removal of restrictions in the Asia Pacific aviation 

market by 2015, all LCCs in the region are focussed upon sustaining competitiveness through 

ensuring they fulfill the needs of their customers.  

Currently, the LCCs in South East Asia have similar pricing, cost structures and business models as 

the well-established LCCs in United States and Europe. These similarities include aircraft type, fast 

turnaround time, no-frills service and bookings made in advance (Mathews, 2004). The growth of 

LCCs has revealed that the adoption of no-frills and low-fare alternatives in the price-sensitive 

market can successfully enable the LCCs to compete with full service carriers (Park et al., 2004). To 

maintain a competitive advantage, LCCs in Vietnam must continue to innovate with their business 

model to achieve operational efficiencies that create value for both the passenger and the airline’s 

shareholders.  

Perceived Online Value  

Zeithaml (1988) defines value as the consumer’s overall assessment of the utility of a product based 

on perceptions of what is received and what is given. In other words, perceived value may be 

conceptualised as the result of a customer’s trade off between a quality perception and the 

monetary and non-monetary sacrifices they experience in the decision making and consumption 

process (Bolton and Drew, 1991).  

In an e-commerce context, the consideraton of online perceived value is gaining in strategic 

prominenance due to an awareness that consumers increasingly compare product features and 

prices online. According to Bakos (1991) consumers are drawn to online channels due to lower 

search costs and more competitive prices. The provision of effective search and browse methods 

that assist customers finding items of interest quickly and allow them to maximise their search 

activities are considered mechanisms that will enhance the perception of value (Cheng et al., 2008).  

E-Service Quality and Value Creation  

E-service quality is the extent to which a web site facilitates efficient and effective shopping, 

purchasing and delivery of products and services (Zeithaml et al., 2002). Oliveira et al. (2002) 

suggest that e-service quality leads to value creation and competitive advantage. In order to create 

value for customers, online retailers need to identify the attributes utilised by online customers in 

their assessment of e-commerce quality (Allred et al., 2006).  

Cristobal et al. (2007) noted that the various studies of e-service quality can be divided into online 

retailing services, and web page quality. They critique many previous studies for not taking a more 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 96



global perspective of e-service quality, concurrently considering both web site quality components 

and their effects. Parasuraman et al. (2005) similarly note the need to develop an e-service quality 

measure that encompasses both site and inter-personal interaction components. Accordingly, they 

embarked on an extensive scale development process and crafted the e-S-QUAL and the e-RecS-

QUAL scales (Zeithaml et al., 2005), to measure the quality of service delivery of web sites. The 

following are the seven variables utilised in their instrument to capture the quality of the e-service 

encounter: Efficiency (Zeithaml, 2002), Fulfilment (Parasuraman et al., 2005), System availability 

(Parasuraman et al., 2005), Privacy (Parasuraman et al., 2005; Ratnasingham, 1998; Chellappa, 

2000), Responsiveness (Zeithaml et al., 2005), Compensation (Parasuraman et al., 2005), Contact 

(Parasuraman et al., 2005). The first four dimensions are said to constitute “core” quality (E-S-QUAL 

scale), whereas the last three were said to constitute “recovery” quality (E-RecS-QUAL scale).  

Despite the comprehensiveness of the E-S-QUAL and E-RecS-QUAL scales, Bressolles and Nantel 

(2008) critic the scales for not focusing sufficiently on site quality but rather the e-service inherent 

in navigation. This criticism is noted, however, the purpose of this study is to explore the role of LCC 

websites in value creation when consumers engage in online ticket purchasing. From a consumers’ 

perspective, the official LCCs web sites should be easy to navigate, able to provide concise content, 

well-organised, speedy in loading pages, easy to understand and enable the customers to complete 

transactions quickly. Bressolles and Nantel (2008) posit that for customers seeking information, 

ease of site use will be accentuated, while Long and McMellon (2004) also emphasize ease of 

navigation and efficiency as critical elements in determining online service quality. A utilitarian 

focus on navigation was therefore our main focus in order to minimize the dimensions measured 

and accordingly avoid participant weariness. For the purpose of this study we have therefore 

focused upon the dimensions of Efficiency, System Availability, Fulfillment and Privacy. In addition, 

the price dimension is added as pricing was viewed by the researchers as an important component 

of the value proposition for the online ticketing services for no-frills airlines. We therefore propose 

the following hypothesis:  

H1: Efficiency of the web site will significantly influence the consumer’s online perceived value.  

System availability refers to a consumer’s ability to purchase a product or service from anywhere in 

the world through a specific online web site (Parasuraman et al., 2005). As Zailani et al. (2008) 

suggest, the online service providers must be equipped with sufficient server power and network 

capacity to support web site traffic. The following hypothesis is therefore proposed:  

H2: Availability of the web site system will significantly influence the consumer’s online perceived 

value.  

Delivery fulfillment measures a company’s accuracy in product and service delivery and its 

willingness to deliver the product and services within the promised time. The perceived value of 

online ticket customers will deteriorate if their e-tickets are taking too long to be sent to customers 

after the transaction is confirmed. The following hypothesis is therefore proposed:  
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H3: Fulfillment of the service promised during the purchase from the web site will significantly 

influence the consumer’s online perceived value.  

Ratnasingham (1998) articulates that the emergence of privacy aspect is to ensure customers’ 

personal data collected from the electronic transactions are protected from unauthorised users, 

whilst other scholars (Yoo and Donthu, 2001; Santos, 2003; Wolfinbarger and Gilly, 2003) confirm 

that privacy is the essential attribute of online service quality. We therefore propose the following 

hypothesis:  

H4: Web site privacy will significantly influence the consumer’s online perceived value.  

Andreassen and Lindestand (1998) emphasize that since online service is intangible, consumers 

would find it difficult to evaluate the different alternatives. As a result, the customer has to pay 

more attention to the external signs of quality such as price to make decision. Several researchers 

(Blattberg and Neslin, 1990; Dodson et al., 1978) suggest that consistent price promotions and 

discounts are likely to give negative influences on perceptions of quality. In light of these findings, 

we propose the following hypothesis:  

H5: Pricing of online ticket will significantly influence the consumer’s online perceived value.  

Methodology  

This study used a sample of 370 respondents. The sample was sourced through online survey 

invitations via major Internet forums in Vietnam. All participants were screened to ensure that they 

had purchased LCCs air tickets at least once in the last 12 months. This data collection method was 

adopted because it made sure all participants are technoenabled the researchers to collect 

responses cost effectively and within a short period of time (Bush and Hair, 1985; Sekaran, 2003).  

37% of the respondents were aged range 31-40 years followed by respondents who aged 21-30 

years (31%), 41-50 years (12%), 51-60 years (11%), respondents below 21 years old (7%) and 

respondents who aged more than 60 years old (2%). 60% of the respondents were males. The 

majority of the respondents were young and in the middle income group. Many of the respondents 

are from Generation X, Y and the new millennial groups. They were information technology savvy 

and highly reliant on internet technology.  

Results  

Regression analysis was used to estimate the single dependent continuous variable, perceived 

value, from the previously identified group of independent variables (refer tables 1 and 2). Both 

linear and multiple regression analysis were utilised. We also used the Cronbach’s Alpha Coefficient 

to investigate the reliability of all variables in the scale. The overall Cronbach’s Alpha Coefficient 

was 0.835. As the Cronbach’s Alpha Coefficient should ideally be above 0.7, the resulting scales are 

therefore considered acceptable and sufficiently reliable.  
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Table 1: Results of Regression Analysis 

 Perceived 

Value 

Efficiency System 

Availability 

Fulfilment Privacy Price 

Pearson Perceived Value 1.000 .632 .062 .614 -.137 .487 

Correlation Efficiency .632 1.000 -.010 .619 -.130 .458 

 System Availability .062 -.10 1.000 .006 .060 .150 

 Fulfilment .614 .619 .006 1.000 -.117 .391 

 Privacy -.137 -.130 .060 -.117 1.000 -.100 

 Price .487 .458 .150 .391 -.100 1.000 

Sig Perceived Value . .000 .174 .000 .019 .000 

(1-tailed) Efficiency .000 . .440 .000 .024 .000 

 System Availability .174 .440 . .466 .181 .012 

 Fulfilment .000 .000 .466 . .038 .000 

 Privacy .019 .024 .181 .038 . .066 

 Price .000 .000 .012 .000 .066 . 

 

Table 2: Summary of Model Fit  

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .717  .514 .504 1.56513 

Predictors: (Constant), Price, Privacy, SystemAvailability, Fulfillment, Efficiency  

Dependent Variable: Perceived Value  

 

Discussion  

In recent years, marketing research has begun to pay attention to the importance of the online 

perceived value, espcially in LCCs. This study continues to expand the field by looking at how 

purchasing a ticket online impacts upon consumer perceptions of value. From the data analysis 

presented above, we found support for hypotheses H1, H3, and H5. Namely, there is support for 

website efficiency, service fulfillment, and pricing positively influencing consumer value 

perceptions. However, hypotheses H2 and H4, exploring system availability and privacy’s influence 

upon value creation, were not supported. These results reveal that consumers of Vietnamese LCCs 

online tickets do not place a high level of importance on the system availability and privacy as their 

online service quality perceptions. We consider that the significance of system availability of online 

ticketing systems is weak mainly due to the level of tolerance of price-sensitive consumers. This 

may explain the reason for customer willingness to re-visit or wait for the web site to be live again 

to perform online ticketing transactions.  

According to Lovelock and Wright (1999), the zone of tolerance provides a range within which 

customers are willing to accept variation in service quality. Service performance that is above the 

minimum tolerable level will still ensure customer satisfaction. If customers have relatively large 

zone of tolerance, customers may tolerate a greater range of service quality (Kettinger and Lee, 

2005). The growing Vietnamese middle class is also relatively price sensitive compared to their 

Western peers. To some extent consumers will tolerate a delay in system availability as long as they 

eventually get a bargain. There is also a cultural element within the psyche of Vietnamese 
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consumers which drives the pursuit of a bargain. This can be explained by the Long Term 

Orientation (Hofstede, 1980), and consequent emphasis upon thrift, evidenced within Vietnamese 

society.  

As Vietnam is a developing country, consumers are still used to disruptions and delays in internet 

transmission, they do not put the blame to the airline. Whereas the absence of concern for privacy 

in a consumer value assessment can be explained by the absence of comprehensive privacy 

legislation, and awareness thereof, within Vietnam.  

The major contribution of this paper is to provide a clearer understanding of the factors important 

to Vietnamese consumers during the consumer choice process of purchasing flight tickets online. 

Vietnamese consumers’ perception of online value is greatly influenced by LCCs’ ability to fulfill 

service promises. This is in line with findings by Bitner (1995) and Gronroos (1990). The findings 

have important managerial implications for managers of LCCS who need to make their online 

service promises realistic, relevant, and deliverable. An additional managerial implication relates to 

LCCs pricing of flight tickets which were found to influence online perceived value. Pricing strategy 

does not only influence an LCCs ability to generate profit (Jain and Kannan, 2002) but was also 

found to have a direct effect on a service providers’ customer retention strategy (Chellappa and 

Kumar, 2005). 

Limitations 

There are many limitations in this study. The major limitation comes from method of data 

collection. Although online survey provides a quick and easy access to consumers who have 

purchased LCC tickets using the Internet, it has some major drawbacks. The reliability of online 

survey as a research tool has been constantly questioned by several scholars. The sample did not 

represent the broader Vietnamese population in terms of gender, age, income, or  educational 

level. 
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ABSTRACT 

 

This study proposes a view of the transaction cost theory to explore the network externalities 

affect the relationship between social network site and community members. This study is to 

establish a predictive model to explore the dimensions of community users use social 

networking sites exclusive stuck with the cost of the antecedent variables of network 

externalities. Affected by network externalities, increasing the number of members of the 

community and support of complementary goods to create the value of community members, 

increase of specific holdup cost of the community website, the customer can possibly be 

fastened to it.  

The results can provide strategic recommendations for website operators. 

 

Keywords: Network Externality, Transaction Costs Theory, Specific Holdup Cost, 

Brand Loyalty, e WOM 

 

1. Introduction 

The rapid emergence of social networking websites, such as Facebook, Twitter, and Plurk, 

combined with the trend of accessing the Internet using mobile devices, has generated a 

mobile Internet phenomenon. With the rapid integration of the mobile devices and Internet, 
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human communication has extended beyond fixed locations. Users can connect to social 

networks without time or space constraints, increasing social network interactivity. In 

addition, through the collective force of social networking peers, mobile Internet has 

launched a social network economy based on managing personal information. According to a 

survey by Internet World Stats, a U.S. market research agency, the number of Internet users 

worldwide exceeded 2.4 billion at the end of 2012, with Taiwan demonstrating the highest 

penetration rate of 42.10%.  

Facebook is the largest social networking website in the world, featuring over 1 billion 

members. With the rapid development of the Internet and mobile devices, Facebook has 

provided an instant and interactive communication method, expanding users’ networks 10 to 

100 fold through their friends. Users can instantly share various types of information, such as 

personal details and entertainment media, with members of their social networks. These 

interactions stipulate the formation of interpersonal relationship networks and facilitate 

information exchanges.  

 [17] proposed the concept of network externality, which emphasizes services based on a 

single product or system. The value of these services for individual users increases with the 

number of users, prompting more users to adopt the product or system and increasing the 

benefits provided to users. Previous studies related to network externalities primarily 

employed the technology acceptance model (TAM) to investigate the reasons for use and the 

usage behaviors of users [20]. However, network externality research targeting social 

networking websites is limited. The essence of network externalities in the benefits created 

when the membership or adoption of a product or system achieves a specific quantity. 

Consequently, this concept can be used to determine whether social networking websites 

provide benefits to users.  

Based on the transaction cost theory, this study endeavored to determine the following: (1) 

whether network externalities can generate specific holdup costs for social networking 
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websites; and (2) the effect that specific holdup costs have on positive word-of-mouth 

(WOM). 

Based on the above objectives, this study selected the social networking website Facebook, 

which has the highest number of members and the greatest use in Taiwan, as the research 

subject. Additionally, transaction cost theory [33] and network externality [17] concepts were 

adopted as the theoretical bases of the research framework.  

 

2. Theoretical background and preliminary research 

2.1 Social Networking Websites 

Social networking websites are one form of virtual communities. Users of such websites can 

publicize personal information and interact and share interests with their existing real-life 

friends and numerous strangers online. Using Internet services, social networking websites 

allow users to perform the following three functions: (1) create publicized or semi-publicized 

personal information; (2) construct lists of users with whom to share information; and (3) 

view and follow information published by other users [5]. Social networking websites are 

coined as virtual communities that provide their members with services based on Web 2.0 

concepts, such as connecting social networks and sharing media content. These services 

enable users to maintain their existing social networks and connect to strangers with common 

interests. The above definition for social networking websites was proposed in 1997 with the 

introduction of the website, SixDegrees.com. This website provided a platform for users to 

create personal information and lists of friends. Although social networking websites entered 

the Internet world in 1997, their growth and popularization did not occur until 2003, 

following the development of websites such as MySpace, LinkedIn, Flicker, Facebook, and 

YouTube. In addition to the original social interaction functions, a number of social 

networking websites further introduced functions that allowed users to share media, for 

example, functions for uploading pictures and videos. This led to social networking websites 

attracting worldwide attention, and the number of users began increasing exponentially. The 

establishment of social networking websites such as Facebook and MySpace has transformed 

the methods of communication and interaction employed by Internet users worldwide. 

Currently, Facebook is the world’s largest social networking website [5]. 

 

2.2 Network Externality 
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With the ever-changing development of information, the key to successful business model is 

the network externalities of a specific product attributed by user connection values. The 

concept of network externalities was initially proposed by [27], who found that when 

numerous families and businesses used the same product or system, the number of users 

increased. Network externalities subsequently occur when users subscribe to these products 

or systems. Extending the concept of network externalities, [17] contended that the utility 

acquired by consumers from a product or service is not entirely determined by the product or 

service; instead, utility increases with the number of users. They provided the following 

definition of network externality: “the utility that a user derives from a product depends on 

the number of other users” [17] . Furthermore, [17] asserted that two types of network 

externalities exist: direct and indirect network externalities. Direct network externality 

increases with the number of consumers (e.g., the value of using the telephone is directly 

proportional to the increase in the telephone network). Indirect network externality refers to 

the amount of complementary products compatible to a specific product, that is, an increase 

in the number of users of a commodity increases the number of compatible complementary 

products, which consequently increases the value of the commodity. For example, consumer 

smartphone purchases are influenced by whether other consumers use the same brand or 

model. Applications can enhance the functionality of mobile devices such as smartphones, 

and the diversity and number of applications depends on the number of mobile devices 

owned. Therefore, the number of complementary products or durable goods increases with 

after-sales services, resulting in users deriving higher utility [17]. 

Regarding research of social networking websites, [26] found that users of such websites 

continuously transfer the usage utility users’ relatives and friends, thereby achieving an 

external effect. In addition, users’ positive feedback consistently expands the scale of the 

websites, thereby increasing the platform membership. Consequently, network externalities 

generate economic benefits while influencing the expansion of social networks. [23] 

examined the use of social networking websites from the perspective of networking 

externalities increasing the number of peers. They found that both the number of members 

and perceived complementarity are crucial elements that influence motivation to use social 

networking websites. Social networking websites chiefly emphasize the interactive exchanges 

and emotional connections between users; thus, users are the key factor for the success of 

these websites. Once the membership of a social networking website reaches a specific 

number, more benefits are generated for the website, subsequently increasing the number of 

user subscriptions.  
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In summary, the integration of social networking websites (e.g., Facebook) and smartphones 

(e.g., Android and iPhone), combined with compatible complementary products, has 

stimulated the sales of mobile phones. The competitive strategies of these business models 

indicate that businesses or products (or service) that possesses several established bases can 

better enhance the utility of network externalities. Furthermore, the quality and value of use 

for individual users can generate positive effects, further increasing user value. [20] proposed 

that more users subscribe to a product or service when its membership reaches a certain scale. 

For example, when the number of users of a social network reach a particular membership 

baseline, corresponding benefits are produced, providing a wider usage range for subsequent 

users and attracting the subscription of third-party businesses (e.g., software development). 

Therefore, the number of subscribers and complementary products can be influenced by 

network externalities.  

 

2.3 Transaction Costs 

Transaction costs refer to the costs of completing a transaction using the most economical 

methods. [33] contended that for a company to achieve profit maximization, costs must be 

minimized. Transaction costs are typically incurred when an information asymmetry exists 

between the two parties involved in a transaction, creating opportunistic behaviors. 

Opportunism is observed when a decision maker makes decisions that benefit their 

self-interests. Additionally, users are not completely rational when making decisions; instead, 

their rationality is bounded. Bounded rationality implies that both human memory and 

cognition are limited; humans can neither fully comprehend the information they have, nor 

use it to develop the most logical conclusion. Based on these two assumptions, transaction 

cost theory introduces three dimensions: frequency, uncertainty, and asset specificity. 

Frequency is significantly influential for transaction costs; when the number and frequency of 

a two-way transaction increase, mutual familiarity is enhanced, and transaction costs decrease. 

Uncertainty is caused by bounded rationality, information asymmetry, and opportunism. If a 

transaction occurs in a spot market, the probability of uncertainty decreases; conversely, 

uncertainty probability increases with longer transaction times. Regarding asset specificity, 

related issues occur when business relationships are maintained by relying on specific assets. 

That is, the lower the asset specificity, the greater and more precise the information provided 

by the market through its basic price mechanism will be. Subsequently, reliance on a single 

supplier is reduced, and opportunistic behavior is less likely to occur [1] . [33] asserted that 
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behavioral uncertainty is mainly attributed to the difficulty of monitoring the performance of 

business partners, which generates concern regarding evaluations. Furthermore, asset 

specificity issues occur when businesses make transaction-specific investments. [33] defined 

asset specificity as “a lasting investment that supports specific transactions and incurs low 

opportunistic costs when effectively employed.” Specific assets include concrete and human 

capital, such as research and development and company-specific knowledge [30] [19]. Based 

on the definition proposed by [33]. Transaction costs divided into four parts: explicit unit 

effectiveness costs, information search costs, moral crisis costs, and specific holdup costs. 

The sum of these four types of cost equals the final total transaction costs. Explicit unit 

effectiveness costs are defined as the costs incurred by a buyer wishing to acquire a certain 

benefit without the influence of various factors such as brand or company image and specific 

holdup costs. Information search costs are incurred when the buyer and the seller are 

unfamiliar with the bidding object and transaction process, consequently spending time and 

money to collect information and prevent information asymmetry. Moral crisis costs refer to 

the costs resulting from users’ fear that the product cannot fulfill the functionality and 

guarantee claimed by the supplier before the transaction. Specific holdup costs originate from 

the intangible or tangible specific assets produced by the buyer and the seller during the 

transaction process. These assets are valuable only during the transaction; thus, their value is 

lost when the buyer or the seller ends the transaction.  

The more time and consideration customers invest, the higher their perceived business 

reliability, and the less likely they are to defect; thus, the business-customer relationship is 

further maintained [10] [14] [12]. The specific assets explored in this study refer to the 

resources invested by customers, including the finances, time and consideration, service 

delivery interactions, accumulated deals, and interpersonal networks created by free 

business-provided e-mail accounts and a web space. These specific assets are lost when 

customers switch from businesses; subsequently, customers tend to passively maintain their 

relationship with the business.  

In e-commerce, transaction costs are frequently used to determine users’ switching costs, 

which is a crucial element for the success of businesses operating in an e-commerce 

environment. Switching costs defined as the time, money, and performance costs customers 

incur by switching.  

[8] asserted that switching costs comprise monetary expenses and non-monetary costs. 

Non-monetary costs refer to the time and mental effort expended. Specific holdup costs can 

be explained as follows: regarding transaction costs, the business-customer relationship is 
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maintained when users become familiar with website’s transaction methods, increasing their 

level of usage. Consequently, additional consideration and time is required for users to 

navigate other websites, increasing users’ specific holdup costs for the specific. Users are 

then held up the initial website. Therefore, compared to switching costs, this study 

determined that specific holdup costs are more appropriate for investigating the relationship 

between users and social networking websites from the perspective of network externalities.  

In an empirical study on communities in the microprocessor market, [31] contended that the 

success of this market depends not only on the advantages provided by microprocessors, but 

also organizational support for this technology and the active expansion of network 

externalities, which increase returns. Therefore, a community framework can facilitate 

business success. [9] maintained that the success of the microcomputer system developed by 

Shen Yang Corporation is primarily because of its open system strategies. By providing a 

technology that enables easy entry for competitors, Shen Yang established a vast 

organizational network that supported this product, including microprocessor manufacturers 

and software suppliers. From the community dimension, [11] asserted that population 

ecology and networks are highly interconnected, defining a community as an interdependent 

population group. The population an established community demonstrates structural 

equivalence because members within the community have relative relationships and resource 

flow patterns among each other. 

Because of network externalities, social networking websites constantly expand and connect, 

prompting more users to subscribe. Value is created for social networking websites when the 

number of network community users reaches a specific membership baseline. Concurrently, 

network users are held up by the website they use, which creates specific holdup costs. Most 

extant studies have explored the effect that specific holdup costs have on user loyalty, 

satisfaction, and trust. However, extensive research concerning the causal relationships 

between specific holdup costs and users is limited. The specific holdup costs for users of a 

social networking website increase with the network externality established between the users 

and the website. Based on the above literature, this study proposed the following hypothesis: 

  

H1: Network externality has a significant positive effect on specific holdup costs.  
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2.4 Brand Loyalty 

[8] proposed that customer loyalty can be regarded as the strength of the relationship between 

individual attitude and subsequent purchase behavior. According to [25], customers are 

considered loyal when they repeatedly and continuously purchase a specific product or seek a 

specific service. Loyal customers are unaffected by contextual changes regarding their 

intentions to continuously use a product or service. Customers can be influenced by various 

external environment factors and develop a preference for a specific brand, which affects 

their purchase behaviors. Furthermore, [25] categorized loyalty into two types: attitudinal 

loyalty and behavioral loyalty. Attitudinal loyalty refers to customers’ psychological 

dimension, and behavioral loyalty refers their actual purchase behaviors. [13] contended that 

customer loyalty refers to customers’ commitment to maintaining a lasting relationship with a 

specific brand or company, which is manifest in customers’ attitude and behavior. In 

particular, the attitude component of loyalty includes the intention to make subsequent 

purchases or to purchase other products produced by the company, intentions to make 

recommendations to others, and the loss reduced by competition. The behavior component 

includes behaviors such as repeat purchases, purchasing other products produced by the 

company, and making recommendations to others. [23] defined brand loyalty as customers’ 

positive attitude and commitment towards a particular brand, and their intentions to continue 

purchasing.  

[2] asserted that brand loyalty is exhibited by customers who appreciate, acknowledge, and 

commit to a brand, and that true loyalty to a brand is predicated by both behavioral and 

attitudinal inclinations toward a specific brand.  

Despite numerous studies examining brand loyalty, related investigations and research 

conducted in the past 40 years has prompted scholars to assess brand loyalty from the 

following two perspectives: behavioral loyalty and attitudinal loyalty [4] [8]. Behavioral 

loyalty refers to the frequency of repeat purchases, and attitudinal loyalty refers to consumers’ 
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mental commitment. Subsequently, purchase behavior, such as purchase intentions, does not 

necessarily suggest actual repeat purchase behavior [15] [16]. [16] strongly criticized studies 

investigating tourist loyalty from the perspectives of behavior and attitude because tourists 

can be loyal to a destination without visiting it. Thus, they defined attitudinal and behavioral 

loyalty as consumers’ intention to inquire or willingness to recommend certain hotels or 

restaurants. Summarizing previous information, we measured brand loyalty as network 

members’ attitudinal and behavioral loyalty.  

Based on the above literature, this study proposed the following hypothesis: 

H2: Specific holdup costs have a significantly positive effect on brand loyalty.  

 

2.5 e WOM 

Electronic word-of-mouth (e WOM) has been identified as a significant influence during 

persuasion [29]. Specifically, positive WOM is correlated to the associated brand and 

organization because network member consumers perceive it to be a comparatively objective 

source of information. However, in a social network environment, recommendations through 

peer WOM can influence consumer behavior.  

Brand loyalty is primarily determined by the WOM of other social network members [28]. In 

other words, the WOM of other social network members can influence a persons’ 

recommendation behavior regarding the network. 

The compact distribution of social network membership and response messages exhibit the 

rapid transmission of thoughts and emotional support that result from information sharing 

behavior [6] [18]. Consequently, when social network members actively participate in 

additional information sharing activities, they are more likely to promote the network or 

invite new members to join the network [6].  

Based on the above literature, this study proposed the following hypotheses: 

H3: Brand loyalty has a significantly positive effect on intentions to provide information. 
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H4: Brand loyalty has a significantly positive effect on intentions to acquire information. 

H5: Brand loyalty has a significantly positive effect on intentions to communicate 

information. 

 

3.Future Research 

3.1 Research Model 

Figure 1 presents this study’s research model, developed based on network externalities and 

Transaction Costs Theory. This model considers that network externalities and Transaction 

Costs Theory are key factors affecting individual’s intention to word of mouth. In thisl 

model, not only online brand community members’ intention to exchange information with 

peer members but also their likelihood of passing information to outsiders is examined.  

 

Figure 1 Research model 

 

3.2 Questionnaire  

All of the constructs used in the proposed model were measured using multi-item scales, 

adapted from previous studies that reported high statistical reliability and validity. The scale 

for measuring network externalities is adapted from [22]. Brand loyalty is adapted from [3]. 

The items of these two constructs are based on a 5-point Likert scale. Specific holdup cost is 

adapted from [21]. E WOM are adapted from [34]. The items of those constructs are 

measured on a 7-point Likert scale. 
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3.3 Data Analysis 

The collected data are analysed and tested using structural equation modeling (SEM) 

approach, which allows researchers to perform path analytic modeling with latent 

variables.The software package employed in this study is AMOS 17.0. 

 

4. Conclusion  

It is difficult to be precise about the most appropriate sample size for conducting such 

research. However, we expect follow-up studies to expand the sample range so that the 

relevant research might be more representative. The contributions of the study are inferred as 

follows: 

First, the amount of complementary products compatible to a specific product, that is, an 

increase in the number of users and compatible complementary products, which consequently 

increases the value of the commodity and resulting in users deriving higher utility. 

Second, brand loyalty mediates the relationships between specific holdup costs and e WOM. 

Third, this finding is in line with our prediction drawn from transaction cost theory 

suggesting that a sense of belonging and shared membership among community members 

enhance their feeling of loyalty in fellow members’ ability and benevolence. That can affect 

community member customers’ intention to contribute to e WOM in favor of the community.  

For marketers, online brand community members actively engage in e WOM within and 

beyond their communities and may serve as brand evangelists and effective information’s 

transmitters for viral marketing [7].  
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ABSTRACT: 
 

Scandals and allegations of misconduct have highlighted the existence of a form of ethical 
blindness within our organisations. While the perceived erosion of integrity and ethics at work is 
certainly worrying, it urges us to increase our understanding of the causes at the root of these 
acts. Our research in the field of ethical leadership has revealed the central role played by ethical 
sensitivity. The distinction between moral, immoral and amoral management – as defined by 
Carroll – now enable us to focus more specifically on a group of leaders qualified as 
unintentional amoral managers. An analysis of data collected in both the private and public 
sectors allows us to identify elements that may enable these leaders to come out of their 
involuntary lethargy.  
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Ethical dilemma situations - Ethical Leadership – Ethical Sensitivity - Leadership theory - 
Organisational ethics  
 
 
 

 
 

                                                
1 An article including the data presented in these proceedings has been submitted to an academic 
journal. 
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This presentation explores the correlation between ethical leadership and Carroll’s [1] moral 
leadership taxonomy.  In light of this typology, we circumscribe the group that is of principal 
interest to our research: unintentionally amoral managers.  Main elements identified as enabling 
amoral managers to come out of their involuntary ethical lethargy are then presented, based on 
supporting empirical data. 
 
 

CONCEPTIONS OF ETHICAL LEADERSHIP 
 

 
Since 2002, our research in the field of ethical leadership has revealed the central role played by 
ethical sensitivity as well as its ties to meaningful ethical practice.  
 
By analysing the leadership profile of managers identified by their professional association 
colleagues as ethical leaders, we found an ethical sensitivity coloured by three shades: 
considerations of justice, of care and of critique [2]. Research conducted among managers aimed 
at gaining a better understanding of the mechanisms that enable them to exercise their ethical 
leadership. Findings enabled us to propose a conceptual definition of ethical leadership, thereby 
contributing to bridge a gap in this area of study. Indeed, Yukl et al. [3] note the absence of a 
clear definition of ethical leadership in the existing literature. In our own research, ethical 
leadership is defined as a social practice by which professional judgment is autonomously 
exercised. It constitutes a resource rooted in three ethical dimensions – essential to the activation 
of ethical sensitivity – as well as a powerful capacity to act in a responsible and capable manner 
(Authors et al., in press). Through Carroll’s taxonomy, we have further defined moral, immoral 
and amoral management, paying particular attention to unintentional amoral managers.  
 
 
Moral, immoral and amoral managers 
 
 
In his influential 1987 article, Carroll suggested that three types of managers make up the 
business landscape: immoral, moral and amoral managers. In doing so, Carroll wished to bring 
attention to a category of leaders that was – and arguably still is to this day – rarely discussed.  
 
For many of us, examples of immoral management readily come to mind. Headline-making 
scandals and allegations have regrettably supplied a veritable array of illustrations of 
organisational and individual misconduct. For Carroll, immoral management “is not only devoid 
of ethical principles or precepts but also positively and actively opposed to what is ethical” [1, 
p.9]. Here, it is understood that managers choose to act unethically – presumably in pursuit of 
personal or organisational gain – and do so know knowingly. In contrast, moral management 
“aspires to succeed, but only within the confines of sound ethical precepts – that is, standards 
predicated upon such ideals as fairness, justice, and due process” [1, p.10]. While managerial 
objectives are pursued, this quest is counterbalanced by a concern for both legality – in both the 
letter and spirit of the law – and morality.  
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Amoral management is found in a somewhat neutral, middle ground to what is often referred to 
as the dichotomy of right or wrong, of what is ethical or unethical. It is said that amoral 
management “pursues profitability as its goal, but (...) does not cognitively attend to moral issues 
that may be intertwined with that pursuit” [1, p.11]. The concept of intentionality allows a further 
definition of this moral indifference and the distinction of two subtypes of managers. Firstly, 
intentionally amoral managers do not include ethical preoccupations, or the possibility of any 
related ramifications, into their decision-making process or practice as such are thought to be 
irrelevant or inapplicable to the issue at hand. As Carroll states, these individuals simply believe 
that in the game that is business, different rules apply – a message certainly reinforced by 
unbridled laisser-faire capitalism and advocated by tenants of the shareholder approach. From 
this profit-centric perspective, primary attention must be given to bottom-line results and ethical 
considerations are seen as belonging outside the business realm. Finally, unintentionally amoral 
managers also fail to consider ethical dimensions, but not due to any claims of ethical neutrality. 
Rather, these dimensions are overlooked because they are not perceived. This involuntary 
inattention can in turn be attributed to a lack of moral awareness or ethical sensitivity.  
 
 
Conceptual reflexions based on our research program 
 
 
Our reflexion follows the line of thinking set out by our doctoral thesis [4]. .  Its aim was to 
identify individuals’ moral actions when faced with ethical dilemmas.  These were in turn 
typified based on the three ethics previously mentioned [5].  In the years that followed, hundreds 
of interviews were conducted with school administrators and leaders, health administrators, 
engineers and public service managers.  The obtained data allows us to classify various sources 
for unintentional and intentional amoral management.  An exploration of these eight sources then 
enables the identification of conditions that appear essential to unlock individuals’, and 
organisations, ethical potential.   
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ABSTRACT 

 

 

Prior researches have shown that company’s CSR initiatives positively related with 

organizational identification and organizational commitment. In this research proposal, we would 

like to explore this topic in more depth by examining the influence of company’s CSR initiatives 

(especially internal CSR initiatives in ethical domain) on organizational commitment through 

mediation of linkages: 1) CSR initiatives and internal legitimacy, 2) internal legitimacy and 

organizational identification (partially mediated by construed external image) and 3) 

organizational identification and organizational commitment. We believe that the internal CSR 

initiatives would lead to higher organizational commitment than external CSR initiatives. But the 

external CSR initiatives would render organizational commitment high also if at least one 

condition is fulfilled: 1) company has exerted internal CSR practices, 2) employees are satisfied 

with their job and working condition, 3) employees have good position in company, or 4) 

employees already have high personal social values. Thus, we suggest that there should be a 

balance between internal and external CSR initiatives for the benefits of the company. 

 

Keywords: CSR, legitimacy, construed external image, organizational identification, and 

organizational commitment 

 

 

 

INTRODUCTION 

 

 

Organizations nowadays realize that good performance on social activities can give benefits like 

possible positive relation with financial performance [101, p.423] [110, p.426] [106, p.348], 

customer satisfaction [76, p.16], customer positive evaluation [120, p.238] and stakeholders 

intent to commit personal resources for the company [121, p.164]. 
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Recently, the influence of corporate social responsibility (from now on, CSR) activities on 

internal stakeholders (i.e., employees) and how employees perceived social performance are 

getting a considerable attention. It offers valuable insight about how using CSR actions for the 

purpose of human resource management [52, p.557]. Previous studies have shown that CSR 

initiatives enhance employee identification to organization [12, p.136] [113, p.271] [52, p.564], 

organizational commitment [17] [106, p.313] [114] [3, p.2799-2801], job satisfaction [137, 

p.166] and job performance [32, p.437 quoted by 114, p.540].  
 
 

Unfortunately, most of the studies put the focus on external CSR aspects and external 

stakeholders (especially community) thus there is less attention to internal CSR [2, p.89-90] [33, 

p.355-356] whereas internal CSR is positively related with employee engagement [2, pp.98-100] 

or in other words; organizational commitment [133, p.192-196]. 

 

 

CSR is considered as a legitimacy tool [75 quoted by 27:p.2] and a means to achieve reputation 

[46, p.13] [86]. To be perceived legitimate, organization must fulfill minimum accountability 

standards. If organization accomplishes high standards, it will obtain reputation [65, pp.15,17, 

20]. Reputation has positive relation with organizational identification [148, p.408].   

 

 

Prior studies have mentioned the probable relation between legitimacy and organizational 

identification [41] [42] [119] [148] [28] [80] but only few that have discussed the relation 

between organizational identification and organizational commitment [52]; probably because of 

some conceptual similarities between identification and (affective) commitment. 

 

 

Studies by Riketta (2005), Edwards (2005), van Knippenberg and Sleebos (2006) and Herrbach 

(2006) have tried to clarify the differences between concept of identification and commitment 

while Hae and colleagues [52, p.564] affirm that employees identification to company is 

associated with their commitment. 

 

 

The purpose of the present study is to examine the various linkages that relate CSR initiatives 

with organizational commitment. In this research we propose that: 1) CSR initiatives would lead 

to internal legitimacy that will influence employee identification to organization (partially 

mediated by construed external image). 2) This organizational identification will affect employee 

commitment to organization. 3) The internal CSR initiatives (in ethical domain that affect 

employees directly) would lead to stronger internal legitimacy, stronger organizational 

identification and higher organizational commitment compared with the external CSR initiatives 

that not directly affect employees. But external CSR initiatives could lead to stronger 

identification and higher commitment in some conditions that will be explained in this article. 
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CSR INITIATIVES 

 

 

For the purpose of this article that emphasizes CSR initiatives in ethical domain, we adopt 

definition of CSR by WBCSD (World Business Council for Sustainable Development): 

“continuing commitment by business to behave ethically and contribute to economic 

development while improving the quality of life of workforces and their families as well as of the 

local community and society at large” [56 quoted by 146, p.2].  

 

 

Organizational ethics is a company’s adoption of ethical standards and business practices to 

promote ethical climate by establishing positive values that influence organization member’s 

ethical beliefs and actions [45, 58, 59, 130, 131 quoted by 137,p.160]. 

 

 

A natural extension of organizational ethics is a company’s participation in CSR. Ethics 

programs (i.e., codes of conducts and ethics training) would help to increase not only company’s 

ethical climate, but also member attention to CSR thus would lead to greater acceptance of CSR 

programs. CSR programs are believed to have immediate effects on job satisfaction and work 

attitudes (commitment) than ethics programs. This is could be achieved if company with its CSR 

initiatives could balance the needs of company and employees apart from societal demands. 

Company should be able to provide a favorable employment condition to its employees [137, 

pp.160- 161]. 

 

 

Employees’ perceptions that their organization acts morally and ethically beyond legal 

responsibilities and has social responsiveness are believed to play a considerable role in 

employees’ motivation to be engaged in their work and organization [73, p.521]. 

 

 

What we mean by (internal) CSR initiatives in ethical domain are (internal) CSR initiatives that 

are based on the adherence to a set of ethical/ moral standards or principles. These are any 

initiatives, activities or practices that are expected by employees although not codified into law. 

In other words, they are responsibilities which embody those standards, norms or expectations 

that reflect a concern for what employees regard as fair, just or in keeping with the respect or 

protection of employees’ moral rights [118,p.508] [23, p.41]. Hence, our intended CSR 

initiatives in ethical domain are larger than ethical citizenship’ items in the measurement of 

corporate citizenship [81, p.291]. 

 

 

CSR initiatives can be distinguished as internal or external CSR depending on which 

stakeholders organization intends to satisfy; internal or external stakeholders [52,p.557]. External 

CSR is primarily concerns with organization’s external image and reputation while internal CSR 

is more related with organization’s internal operations [17, p.5]. 
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According to Welford [146, p.25, table 1] internal CSR aspects concern about fair treatment of 

employees and business ethics (non discrimination, equal opportunities, fair wage, normal 

working hours, maximum overtime, staff development, in-house education, vocational training, 

etc.). Some internal CSR practices like training and education, human rights, health and safety, 

work life balance and diversity in the work place have been proven to be related with employee 

engagement [2, p.89-90]. 

 

 

On the other hand, external CSR aspects [146, p.25] involve policies and code ethics that 

companies must comply with (policy on labor standards, commitment to local community 

protection, policy on fair trade, code of ethics about bribery and corruption, etc.).  In addition, 

external CSR activities comprise philanthropy and community contributions and reflect the way 

company interacts with the environment and its ethical stance towards customers and external 

stakeholders [22 quoted by 17, p.9]. 

 

 

Five dimensions from eleventh dimensions of Corporate Social Performance (CSP) that are 

considered the most relevant for job seekers, they can be differentiated into: internal CSR 

initiatives (employee relations, diversity and treatment of minorities (added from KLD ratings)) 

and external CSR initiatives (community relations, environmental/ecological stance and products 

issues) [9,p.297] [132]. 

 

 

INSTITUTIONAL THEORY 

 

 

Institutional theory states that in order to obtain the legitimacy and supports from the 

environment, organizations must comply with policies, procedures and programs that are obliged 

by public opinions, regulations, social and cultural exigencies [92, pp.343, 349,350]. 

 

 

Legitimacy 

 

 

According to Suchman [126,p.574] legitimacy is ‘‘a generalized perception or assumption that 

the actions of an entity are desirable, proper or appropriate within some socially constructed 

system of norms, values, beliefs, and definitions’’. The conformation to social norms, values and 

expectations is a must to be attributed with legitimacy [98 quoted by 102,p.71]. 

 

 

Legitimacy is categorized into three types [18, p.3-5] [35, p.339]: normative (moral), pragmatic 

and cognitive legitimacy. Normative (or moral) legitimacy is conferred to an organization when 

its actions reflect socially acceptable norms, standards and values. In other words, stakeholders 

appreciate the organization’ actions that are correct and desirable even though they could not get 

benefit from it. Public communications and writings usually reflect expected norms, standards 

and values [36, p.124-125]. 
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Pragmatic legitimacy is attributed to organization if the organization can fulfill the needs and 

interests of its stakeholders and constituents. In other words, it is a relationship based on mutual 

exchanges between an organization and its stakeholders. Stakeholders appraise the benefits for 

them and in return, they give organization necessary support. Legitimacy is one form a support 

that crucial for organization sustainability [18, p.4]. 

 

 

Cognitive legitimacy is given when an organization’s objectives and actions are considered 

appropriate, proper and desirable. Therefore, organization should make the society aware, less 

uncertain and could make sense about organization’s activities [122, p.151] [107, p.922] [18, 

p.4].  

 

 

The sense making, works in two ways [126, pp.582-583]. First, based on comprehensibility and 

secondly, based on being “taken for granted”. The cultural schema renders the society 

understand that the organization actions are understandable and well-founded with the 

purposeful and unobjectionable results. Hence, cognitive legitimacy would be attributed based 

on comprehensibility. On the other hand, if the society cannot imagine other options better than 

the currently organization’s structures, procedures and activities; it will confer legitimacy to 

organization based on being “taken for granted”. 

 

 

Organizations usually exert three legitimacy strategies to maintain or increase legitimacy: 

conforming, informing and manipulating [126, pp.587-593] [24, p.516 quoted by 18, p.7].  

 

 

The adoption of acknowledged structures, practices, procedures or systems practiced by other 

organizations within the same type that already considered legitimate is conforming strategy. 

Hence, isomorphic strategies (coercive, mimetic and normative) are reflections of it [18, pp.7-8].  

 

 

Informing is when organization communicates its actions, goals and results to stakeholders using 

legitimated vocabularies. When there are performance improvements, organization 

communicates it to stakeholders. But if the performance expected is unlikely to achieve, 

organization tries to change stakeholder expectations about the performance (act of 

manipulating) [75 quoted by 27, p.2].  

 

 

The boundary between informing and manipulating is obscure. For example, by providing 

corporate social disclosure, it can be said that company perform an action of informing. But 

actually, this disclosure is a subtle form of manipulation to manage legitimacy (and also 

reputation). By supplying the corporate social disclosure and other similar forms of report, 

organizations create the “image” that they have good commitment and responsibility to their 
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community and environment with or without evidences of the real conditions [18, p.8-9] [27, 

p.2-3). 

 

 

Manipulating is trying to influence stakeholders’ perceptions to accept new beliefs and values 

that incompatible with the existing socio-cultural standards and cognitive framework. The goal is 

to reframe the already accepted socio-cultural values. It can be done by changing the underlying 

logic by which the legitimacy is evaluated using persuasive language, rhetoric, myths, 

ceremonies, symbols and supported by marketing and campaigns tools. Manipulating is working 

if the convinced stakeholders confer the organization with cognitive legitimacy [126, pp.591-

592] [24, p.520 quoted by 18, p.7] [127, pp.35, 36].  

 

 

The acts of manipulating are common when the new forms of organization, industry, practice or 

technology that did not match into existing logic of legitimacy “come to light” and need to be 

legitimized [127, p.35, 36]. Or, when there are social issues that threat organization’s legitimacy, 

organizational actors will try to alter public perceptions about it or try to distract the attention 

away from the issue [75 quoted by 27, p.2]. 

 

 

The bottom line of legitimacy is that the organizations use stories or scripts to justify that their 

actions are in harmony with the expectations of the society about what organizations should do. 

Assuring the society is crucial to maintain external legitimacy because organizations are 

dependent on the resources from their environment. But assuring internal stakeholders is also 

important to guard internal legitimacy [92 quoted by 93, p.656] [37, p.734]. 

 

 

There are not many articles that have discussed internal legitimacy. Internal legitimacy is the 

extent to which internal audiences perceive, confer, or withhold legitimacy perceptions. In other 

words, it is organization members’ perception of the appropriateness or acceptance of a 

particular function, subunit or program of their organization [80, p.1501].  Other definition of 

internal legitimacy in different context is also existing; the acceptance and approval of an 

organizational unit by the other unit within the firm and primarily by the parent company [67, 

p.72]. But in this article, we are interested in perceptions of legitimacy held by employees as 

internal stakeholders. Employees are salient and key stakeholders that hold intellectual capital 

[82, p.12], loyalty and best efforts [150, p.697] which are sources of competitive advantage. 

Hence, maintaining internal legitimacy is very important for organization’s sustainability. 

 

 

Concerning external legitimacy, public will attribute legitimacy if firms conform to society’s 

standards, norms and values in minimum level of acceptability. If the firms are perceived 

excellent or favorable in their conformation towards standards and norms, public will attribute 

reputation to them [126, p.573] [65, p.2]. Once firm have fulfilled the minimum standards of 

legitimacy, it will be subject to elevated standards and so on until it accomplishes the ideal 

standards to achieve high reputation [65, p. 16, 20]. 
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Legitimate organizations are more likely to obtain the commitment, attachment and identification 

from its members (74; 96 quoted by 42, p.301). 

 

 

SOCIAL IDENTITY THEORY 

 

 

A social identity refers to the group category that the individual identifies with (company, 

nationality, occupation, etc.) by involving or not involving emotional attachment and/or values 

adhesion [7, 134, 135 quoted by 5, p.1105] [128, p.31]. Quoted by Dutton and colleagues [39, 

p.250], social identity is important because positive social identity creates the feeling of self-

gratification [19], increase the social prestige [105] [26] [7] and facilitate social interaction [47]. 

Social identity and personal identity is the two sub-systems of self-concept. [134,p.18]. A 

specific type of social identity is organization’s identity. 

 

 

Organizational identification 

 

 

Organization’ identity is about organization’s essential characteristics (central, enduring and 

distinctive) that socially constructed by members’ thoughts, feelings and behaviors [1 quoted by 

30, p.587] [7, 8 quoted by 140, p.20]. 

 

 

While organizational identification is the degree to which a member defines him/herself by the 

same attributes that he/she believes define the organization [39, p.239]. By organizational 

identification, members’ individual and social identities are aligned with the organization’s 

identity through cognitive process [7, 8, 39, 68 quoted by 140, p. 21]. 

 

 

An employee has strong organizational identification if : 1) his or her organization member’s 

identity is stronger than other identities, 2) he or she believes that his/her self concept has many 

characteristics in common with organization’s characteristics. In other words, he or she 

integrates organization’s characteristics into his or her self concept [39, pp.239, 241, 242]. 

 

 

Organizational identification captures the matching between the perceived organizational 

identity (members’ perception of what the organization stands for) and the construed external 

image (members’ perception of what public think the organization stands for) [38, p.520] [39, 

p.239] [72, p.S46]. Construed external image is also called with “perceived external prestige”. It 

means that the level of employees’ identification to a company is dependent on the admiration of 

outsiders to their company [10, p.184] [69, p. 272] [123, p.3]. This high admiration by public can 

fulfill employees’ need for self-esteem [13, pp.48, 54] [79, p.107] [123, p.176]. 
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Organizational identification is associated with groups that are distinctive and prestigious 

compared with other groups [7, p.34]. Employees who aware about company’s CSR initiatives 

would feel proud to be a member of socially responsible company; their self-esteem is enhanced, 

hence they would likely to display higher organizational identification and would probably 

willing to commit personal resources for the benefits of the company [121,p.164] [39, p.240].  
 

 

A high level of organizational identification is associated with job satisfaction, organizational 

commitment and favorable work related behaviors such as intra-organizational cooperation, 

greater efforts exerted on behalf of the organization and higher employee retention [25, 99, 100 

quoted by 12, p.129]. 

 

 

ORGANIZATIONAL COMMITMENT 

 

 

Organizational commitment is the relative strength of an individual’s identification with and 

involvement in a particular organization [94, p.226]. Hence, individual would likely to accept of 

organization’s goals and values, strive effortful for the sake of the organization and maintain the 

membership by staying in the organization [108 quoted by 125, p.46]. 

 

 

Organizational commitment is a multidimensional construct [55, p.78] with four components: 

continuance commitment, affective commitment, moral commitment [62, p.952] and normative 

commitment [89, p.72]. 

 

 

Continuance commitment is based on economic rationale [87, p.373] that reflects the trade-off 

between compensation that a company offers, the need to stay [90,p.11] and the cost of leaving 

the company [62, p.953].  

 

 

Affective commitment is an emotional attachment to, identification with and involvement in the 

organization [87, p.373] [91, p.21] with strong implication and a desire to stay [4, p.2] [90, p.11). 

This type of commitment is based on sentiments like membership, affection, warm feeling, 

loyalty and other positive sentiments to the organization [99 quoted by 62, p.954] [4, p.13). 

Affective commitment is the commitment form that receives a considerable attention because it 

supports company’s principles and objectives [94 quoted by 136, p.361]. 

 

 

Moral commitment is based on coherence between individual’s goal and values and those of an 

organization that renders the employees hesitate to quit the organization [99 quoted by 62, p.954]. 

 

 

Normative commitment reflects a perceived obligation to remain in the organization that may 

result from internalization of normative pressures exerted on individual prior to entry into 
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organization (i.e., familial or cultural socialization), following entry (i.e., organizational 

socialization) or because of benefits received [89,p.72] [4,p.1]  [92,p.21] 

 

 

The organizational commitment (specifically affective commitment) is related with outcomes 

like: 1) lower turnover [108 quoted by 106, pp.299-300], 2) lower intention turnover [30, p.598], 

3) lower absenteeism, 4) higher work performance [44, 88 quoted by 106,p. 299-300], 5) higher 

worker motivation [106,p.313], 6) higher job satisfaction and 7) higher in-role and extra-role 

performance [84, 90 quoted by 139,p.573]. 

 

 

 

DISCUSSION 

 

 

In this proposal research, we are interested to study the influence of CSR initiatives to 

organizational commitment through internal legitimacy and organizational identification. We 

believe that internal legitimacy plays a significant role in employee identification to organization. 

This organizational identification leads employees to be attached psychologically, care about and 

commit to their organization [14, 39, 70 quoted by 52, p.561]. 

 

 

Organizational commitment generally includes a strong emotional and values attachment to an 

organization [29, p.1153] [60, p.380] [95] that would make employees give their best efforts 

whereas to be considered “loyal”, employees do not need to be engaged to organization’s values 

[97, p.95]. 

 

 

We describe our propositions briefly in a conceptual schema below: 

 

 

Schema 1 
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CSR initiatives and internal legitimacy 

 

 

Organizational legitimacy is a continuous and often unconscious adaptation process in which 

firm reacts to external expectations [126 quoted by 102, p.73]. Legitimacy is a preliminary 

condition a firm must accomplish before reputation is conferred [153, p.75]. If employees 

understand and aware about firm’s strategies, then they believe that these strategies are 

acceptable and suitable with their values [153, p.75] [65, p.2], they will finally perceive that their 

firm (or future firm) is legitimate cognitively.  

 

 

Companies conduct CSR programs to meet stakeholder expectations, to show that companies 

assume responsibility for the effects of their operations. CSR programs send signals about 

company’s legitimacy, while obtained legitimacy secures the license to operate [31, p.26]. CSR 

policies and practices could be adopted simply to calm stakeholder pressures, thus they could be 

merely “window-dressing” activities that decoupled from everyday company’s operations [144, 

p.539]. The worst “window-dressing” is the existence of decoupling practices where external 

legitimacy façade is built that brings to the institutionalization of misconducts. This external 

legitimacy façade will create the incongruence between external and internal legitimacy because 

the employees realize that their company acts unethically. Finally, the revealed practices of 

misconduct would lead to the loss of external and internal (cognitive) legitimacy [80, pp.1499, 

1510, 1515-1516]. The loss of internal legitimacy means that employees (would) withdraw their 

support and personal resources. 

 

 

Proposition 1: 

The internal legitimacy concerning the CSR initiatives (includes the congruence felt between 

external and internal legitimacy) has a positive relation with organizational identification.  

 

 

Evaluating the internal legitimacy and employees’ congruence felt between external and internal 

legitimacy concerning the CSR initiatives is important because programs related to CSR are 

likely suspected to be candidates for decoupling [11, 63, 144 quoted by 80,p.1515]. For instance, 

company’s diversity program is has been said to be merely a “window dressing” policy to avoid 

the threat to external legitimacy [80, p.1515]. 

 

 

CSR is a legitimacy tool [75 quoted by 27, p.2] thus CSR practices can reinforce the legitimation 

process. If cognitively employees perceived that their firm is legitimate, it will increase their 

intrinsic motivation to work for that firm. This internal legitimacy will contribute to their 

identification process [6, p.23] [57, p.361] [37, p.734]. We can say that if the internal legitimacy 

is eroded, it could lower the organizational identification. 
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Internal legitimacy and organizational identification 

 

 

Elsbach [42, pp.300-301] categorizes the organizational legitimacy as a kind of organizational 

image which is relatively recent and  it is a temporary perceptions held by insiders and  outsiders 

concerning organization’s fit with particular distinctiveness categories. 

 

 

From the perspective of social identity theory, to be awarded with legitimacy, an organization 

needs to satisfy the minimum social identity’s accountability standards of a certain category of 

organization so it can be recognized and be classified in this category. After the organization 

complies with the minimum criteria, it will struggle to meet the next elevated standards. The 

fulfillment of high or ideal standards will increase its reputation, its level of desirability and its 

survival level [152 quoted by 65, p.15-17]. 

 

 

Legitimacy is socially constructed. Employees’ attribution of internal legitimacy reflects their 

beliefs concerning outsiders’ perception that the behaviors of the organization are congruent with 

outsiders’ (assumedly) shared beliefs” [126, p.574]. In other words, employees’ internal 

legitimacy is affected by “construed external image”. These external stakeholders’ beliefs 

influence the perceived attractiveness of organizational images to employees. A stakeholder 

group is affected with the beliefs of other stakeholder groups concerning legitimacy of an 

organization. Stakeholder prefers to be identified with legitimate organization. Thus, employee 

identification to their organization contains his/her attribution of (internal) legitimacy [39, p.241, 

248] [119, p.49-50]. 

 

 

Construed external image and organizational identification 

 

 

In relation with CSR, employees are interested to find out how outsiders perceive their 

company’s CSR initiatives. Thus, they build construed external image from outside information 

such as reference groups, word of mouth, publicity, external company-controlled information 

and also internal communication [123,p.7] [50,p.71] [52, p.561]. On the other side, organization 

can acquire the reputation from public by communicating (informing) their CSR practices 

through publicity, brochures or other media [132, pp.666, 668] [34, p.1108] [81, p.973] [21, 

p.108]  [61,p.4]. Hence, the construed external image is the reflection of public reputation [39].  

 

 

This public impression can strengthen or erode employees’ self concept; the next thing, 

organizational identification [39, p.241] [38, p.547] [148, p.401]. Organizational reputation is not 

merely an external assessment; it includes perceptions and predictability about organization’s 

capacity and the likelihood that organization will meet stakeholder expectations [143, p.323] 

[116, p.3]. The mismatch between construed external image and organizational reputation will 
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lead to organizational identity crisis [41; 147 quoted by 148, p.403], thus degrade organizational 

identification. 

 

 

Positive reputation from social actions can reinforce organizational identification. This 

organizational identification is stronger when employees work in a firm with excellent reputation 

of social responsibility activities compared with employees that work in a firm with reputation 

less positive in social actions [39, p.240] [132,p.668]. Working in organization that engages in 

CSR initiatives can ameliorate employees self concept, self image [132, p. 660, 664] and pride 

[106, p.299].  

 

 

Employees will identify themselves with their organization if they feel the congruence between 

the organization’s principles, values, outlook or ways of thinking with theirs. If the employees 

have social values and vision and they see that those are reflected in organization’s CSR 

practices, they will have strong organizational identification [113, p.271]. 

 

 

Proposition 2: 

The relation between internal legitimacy and organizational identification is partially mediated 

by construed external image. 

 

 

Construed external image is the way in which employees interpret and evaluate their company’s 

reputation based on the information that they receive about their company. [55, p.77]. It 

represents how employees think outsiders view their company thus themselves as members [123, 

p.7].  It is similar with good reputation as symbolic rewards of organizational membership [55, 

p.78]. Construed external image can enhance employees’ identification with the company [70 

quoted by 52, p.561]; conversely, the negative construed external image can lower organizational 

identification. In other words, this negative image can threaten organization perceived identity. 

 

 

If this negative image merely attacks into employees perception about values and distinctiveness 

of organization’s central identity dimensions but not attacks employees perception widely 

accepted about what they consider legitimate (for example the appropriateness of organizations’ 

structures, procedures and goals); it will be considered as strong organizational identity threat but 

only weak internal legitimacy threat [41, p.467].  

 

 

Organizational identity threats could lead to identity ambiguity that would decrease employee 

cooperation, altruism, commitment, loyalty and acceptance of change [49 quoted by 80, p.1502]. 

 

 

Proposition 3: 

(A bundle of) internal CSR practices (in ethical domain) lead to stronger organizational 

identification than (a bundle of) external CSR practices. 
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The internal CSR activities in ethical domain would create the ethical climate that would impact 

the job satisfaction [66, p.317] [141, p.366] [106, p.303]. The job satisfaction and ethical 

atmosphere around employees would make them identify naturally with the organization. After, 

employees could appreciate the company’s external CSR initiatives more easily, thus their 

organizational identification will be stronger. This is because employees are proud to be a part of 

a company that acts as a good citizen [113, p.271]. 

 

 

The employees that are dissatisfied with their work and working condition could not identify 

themselves with the company even though the company is implementing external CSR programs. 

This is because of the sense of injustice that they felt. The feeling of injustice is usually felt by 

low level employees [113, p.271-276]. 

 

 

Perceptions of injustice are not only concerned with how ethics programs are executed and 

supervised but it has to do with how organization treats employees [20, 85, 149, 145 quoted by 

31, p.29]. 

 

 

Therefore, the level of organizational identification from external CSR would be dependent on 

job satisfaction, employees level on organizational hierarchy and education about social/ethical 

values or employees’ personal social/ethical values [113,p.271-276].  

 

 

Proposition 4: 

(A bundle of) external CSR initiatives are positively related with organizational identification if 

at least one condition is fulfilled: 1) organization already conducts (a bundle of) internal CSR 

initiatives, 2) employees are satisfied with their job and working condition, 2) employees are not 

low level workers in organizational hierarchy or 3) employees appreciate highly social/ethical 

values. 

 

 

Organizational identification and organizational commitment 

 

 

Organizational identification and organizational commitment are different concept. But there are 

overlaps in the measurement of the constructs of these two concepts. It means that the overlaps 

are also in the conceptual level of organizational identification and organizational commitment 

[40, p.223-225]. Thus, it is necessary to be clear on their differences. Identification reflects self-

conception whereas commitment reflects attitudes toward the work and organization that derived 

from social exchange processes [139, p.572]. Organizational identification implies that members 

and organization is one entity psychologically, while organizational commitment implies a 

relationship where member and organization are separate entities psychologically [7, 138 quoted 

by 139, p.579]. 
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In addition, identification correlates strongly with extra-role behaviors and job involvement 

whereas affective commitment correlates strongly with job satisfaction, intent to stay in 

organization and absenteeism [111 quoted by 54, p.632]. 

 

 

We choose to measure affective commitment as a form of organizational commitment because it 

reflects positive emotional component of identification (while normative and continuance 

commitment are not associated with identification) that related with higher frequency of positive 

affect at work [54, p.638-639]. 

 

 

Quoted by Peterson [106, p.298-299], a social identity theory could explain why company’s CSR 

initiatives might influence employees commitment to organization. According to this theory, 

individual tends to identify himself/herself into various categories like organizational 

membership, gender or religion [129]. The perceived identity of a group influences members’ 

self concept. By identifying themselves with successful group and comparing it with groups that 

less successful, they may elevate their self-concept. After, their self esteem may enhance also 

[124].  

 

 

Organizational commitment can be explained by social exchange process where the relationship 

between employees and their employer is based on an exchange between efforts, loyalty and 

benefits like salary, support and recognition [16, 43, 51, 71 quoted by 139,p.574]. Organizational 

commitment is correlated with perceived organization support [139, p.574). The argument is that 

the practices and treatment of employees will encourage or discourage them to be 

organizationally committed [40, p.226].  

 

 

Proposition 5: 

Organizational identification (being identified with organization that exerts a bundle of internal 

CSR practices) has a positive relation with organizational commitment. 

 

 

It has been argued that employees working for a company with positive reputation of corporate 

social performance would have stronger organizational identification [132, pp.666-668] and they 

would likely to devote their personal resources [121, p.164] and best efforts [150, p.697]. 

 

 

We believe that organization identification has a considerable role in organizational commitment. 

There are two possible explanations. First, this role is played by determinants of organizational 

identification. One of them is prestige. Prestige is an antecedent of identification and 

commitment. Organizational prestige is said to be a core determinant of organizational 

identification. Organization’s prestige reflects in member self prestige [39; 79 quoted by 139, 

p.579]. Organizational prestige makes an organization attractive, hence influence organizational 
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commitment [90 quoted by 139, p.579]. Other probably determinants that we suspect are social 

status, pride, etc.  

 

 

The second possible explanation that could relate these two concepts is the fact that 

organizational identification could lead members to experience the organization’s interest as 

their self-interest.  Organizational identification gives a psychological attachment by aligning the 

member’s attitudes and interests with the attitudes and interests that benefit organization. Thus, 

this identification could motivate members to exert efforts in behalf of organization [39, p.242, 

256] [7, 138 quoted by 139, p.579]. The effects of identification are coherent with the attitudes of 

commitment [95 quoted by 39, p.242] like loyalty, productivity, organizational citizenship and 

conformity to the organization’s regulations [53, p.361]. 

 

 

The level of organizational identification that indicates the degree to which members see the 

organization as part of themselves is a part of the commitment process [108, 95 quoted by 38, 

p.242]. 

 

 

Organizational identification and organizational commitment, both are negatively correlated with 

turnover intention (low turnover intention is one condition of loyalty), but in different group of 

employees. Commitment is negatively correlated with turnover intention in officers and middle 

management group while identification is negatively correlated with turnover intention in 

workers group [30, p.598]. Hence, we can assume that the influence of CSR initiatives on 

organizational identification and commitment will be dependent on job position or employees 

hierarchy level in the organization. In addition, employees that appreciate ethical/ social values 

would consider that CSR practices exerted by their company are important, thus would lead to 

higher organizational commitment [133, p. 192, 196]. 

 

 

Proposition 6: 

Organizational identification (being identified with organization that exerts a bundle of external 

CSR practices) has a positive relation with organizational commitment if at least one condition is 

fulfilled: 1) organization already conducts (a bundle of) internal CSR initiatives, 2) employees 

are satisfied with their job and working condition, 2) employees are not low level workers in 

organizational hierarchy or 3) employees appreciate highly social/ethical values 

 

 

This proposition could be explained by Maslow’s hierarchy of needs (1943), the motivation-

hygiene theory of Herzberg (2003) or Carroll’s pyramid of CSR. 

 

 

From  the perspective of Maslow, the employees whose are not fully satisfied in their basic 

psychological and safety needs, they would not very interested in (external) CSR programs that 

satisfy higher order needs like self-esteem or self-actualization. Likewise, from the perspective 

of Herzberg, if company has not yet fulfill minimum requirements for acceptable working 
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condition, workers would feel dissatisfied, hence they would not feel motivated with (external) 

CSR policies [113,p.278]. 

 

 

While from the perspective of Carroll’s pyramid of CSR, external CSR initiatives are situated at 

the top of pyramid (philanthropic responsibilities). Stakeholders expect that company fulfill its 

responsibilities from the economic, legal, ethical and philanthropic responsibilities [23, p.42]. 

Thus, we assume that employees would not so encouraged to support or be motivated by 

philanthropic programs if the company cannot satisfy their basic economy needs, conduct legal 

procedures and provide ethical climate that employees perceive as requirements of good working 

conditions [133, p.200]. 

 

 

Proposition 7: 

The employees’ perception of internal CSR initiatives (in ethical domain) and organizational 

commitment is positively related. 

 

 

This proposition is to verify the direct relation between CSR initiatives and organizational 

commitment because in the propositions 1-6, we assume that this relation is mediated by 

legitimacy, construed external image and organizational identification. In proposition 1-6 we 

evaluate a bundle of CSR initiatives (internal or external). For the proposition 7, we focus on 

employee perception of some internal CSR initiatives (in ethical domain) to complete or support 

previous researches from Peterson, (2004), Brammer and colleagues (2005) and Albdour and 

Altarawneh (2012). We would like to know which internal (ethical) CSR aspects, policies or 

practices that affect more employees’ commitment to the organization. For example, it is 

interesting to find out the relation between employees perception of the company’s policy about 

treatment of minorities and their commitment to the company. The result would be useful to 

design a bundle of internal CSR initiatives that lead to higher organizational commitment. 

 

 

There are evidences that ethical standards in organization influence employees work attitudes in 

work place. The perceived ethical climate in organization has strong impacts on job satisfaction 

[66, p.317] [141, p.366]. The relation between ethical climate and work attitudes is likely exists. 

Employees who perceive that their company acts ethically, they believe that their company (will) 

treat them in a fair and ethical manner. Therefore, their work attitudes are more positive than 

employees who perceive that their company acts unethically, thus they do not necessary expect 

to be treated in ethical manner by their employer [106, p.303]. Below, we propose some internal 

CSR initiatives that we believe will affect greatly organizational commitment. 

 

 

Internal CSR initiatives in ethical domain 

 

 

Corporate social performance (CSP) in ethical domain has big impact on organizational 

commitment than other domains because employees assume that if the company acts ethically, it 
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will treat them ethically [106, pp.313-314]. The dimensions of CSP that are considered as signals 

of good working condition are the treatment of woman and minorities, diversity and also 

employee relations; these dimensions are appreciated higher than other CSP dimensions like 

environmental concern [132, pp.666-668] [9, p.305]. 

 

 

In addition, ethical climate is influenced by procedural justice in organization. Procedural justice 

is described as the fairness of the procedures used to determine the outcomes that employees 

receive [48 quoted by 64, p.59]. High perception of procedural justice is associated with high 

organizational engagement because the fair treatment in the workplace would make employees 

feel appreciated, respected, recognized [115 quoted by 2, p.99] and satisfied [151, pp.8-9]. 

 

 

On the other side, employees nowadays (from generation X and Y), they put the importance of 

the balance between their professional and private life; thus we believe that “work life balance” 

policies like normal working hours and maximum overtime will influence their organizational 

commitment [15, p.206] [146, p.24] [2,pp.89-80]. These employees whose tend to be mobile, 

they demand also challenging jobs and development in their competences and career, thus the 

internal CSR policies like staff development programs, in-house education or training provision 

would play a big role to retain them in the company [146,p.24] [103,p.15] [83,p.1-3] [17, p.21-

25]. 

 

 

But it has to be noted that organizational commitment of employees would be highly influenced 

by organization’s social responsibility practices if those employees values highly social and 

ethical values [106, p.314]. The employees (and/or candidates) that demand positive reputation 

in social performance from their (future) employer, they are usually talented employees with 

good education [142, p.80] [103, p.213].  

 

 

Gender differences in preferences for CSR initiatives 

 

 

We will consider also the effect of gender differences towards different CSR initiatives. There 

are some differences concerning gender preference for CSR practices [quoted by 106, pp.304, 

314]. Female employees appreciate strict adherences to regulations and policies to prevent 

gender discrimination in workplace [109] and they tend to adhere to higher ethical standard than 

male employees. Adherence in regulation is presented by legal measure of corporate citizenship 

[112, p.71].  

 

 

Female employees also view more favorably the philanthropy actions, community contributions, 

procedural justice [17, pp.21-22] [9, p.310], flexible work schedules [117, p.385-386] and 

workforce diversity [9, p.305] while male employees prefer training provision [17, p.21-25]. 

These perceptions of organizational citizenship [106, pp.304, 314], external CSR (philanthropy 

and community contributions), procedural justice (the fair treatment of employees’ different 
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gender and race) and training provision (company’s investment in training for employees) are 

related positively to organizational commitment. 

 

  

Different cultures implications on organizational commitment 

 

 

Employee turnover is the outcome of organizational commitment; it negatively correlated with 

organizational commitment. Apparently, turnover rate in some Asian countries (Singapore, 

Malaysia, Taiwan and South Korea) is quite high [64, pp.54, 69].  In Singapore, this high rate 

turnover is suspected to be caused by “commitment-based philosophy” where company’s 

management emphasizes on compliance/obedience over commitment, written rules over informal 

norms and authority over participation [64, p.69]. 

 

 

While in Korea and Japan where lifetime employment contract is well known and likely still 

exist; high level of employees’ commitment from these two countries are highly expected. But 

the research result by Luthans and colleagues (77, pp.217-218) have shown that the 

organizational commitment of high level employees in Korea and Japan is lower than high level 

employees in United States. 

 

 

In Southeast Asian countries (Indonesia, Malaysia and Thailand in this study), due to their 

history of economic uncertainty (Southeast Asia’s financial crisis in the late 1990s), the 

employees are reticent to quit the jobs if the reason is simply because of dissatisfaction with their 

jobs. Moreover, companies in Southeast Asia tend to have more permanent employment 

relationship where loyalty is still perceived important in the company and employee relationship. 

But of course, employees that are satisfied with their job and working condition are more likely 

to have higher commitment and lower intention to quit compared with employees that are not 

satisfied [78, p.128]. 

 

 

From above explanations, it would be interesting to conduct this study in different countries of 

Asia, Europe or in U.S because of the effects of different cultures on organizational commitment. 

In addition, according to Welford [146, p.27], the implementation of internal aspect of CSR in 

Asian companies is far left behind from their European’s counterparts. Thus, it would be 

fascinating also to compare the influence of internal (and external) CSR initiatives on 

organizational identification and commitment from these two continents. 

 

 

CONCLUSION 

 

 

This study emphasizes on internal CSR initiatives in ethical domain to show that perceived 

ethical climate and company’s policies and practices that give attention to employees’ wealth 

will result in organizational commitment ( through mediation of internal legitimacy, construed 
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external image and organizational identification). We assume that organizational commitment 

would be higher if company emphasizes on internal CSR initiatives than external CSR initiatives.  

 

 

But we also argue that organizational commitment from external CSR initiatives will be high in 

some conditions: 1) organization has applied appreciable internal CSR practices, 2) employees 

are already satisfied with their job and working condition, 3) employees surveyed are high level 

workers in company’s hierarchy, or 4) employees already have high personal social values. 

 

 

Therefore, we suggest that there should be a balance between internal and external CSR 

practices; between employees’ needs and societal demands, so company would be able to gain 

and maintain the commitment and support from both internal and external stakeholders for the 

sake of the organization sustainability. 
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CONSTRUCTION OR DESTRUCTION OF SENSE DURING THE 
FORMALIZATION PROCESS OF ETHICS IN ORGANIZATIONS? 

THE CASE OF A PHARMACEUTICAL COMPANY 
 

ABSTRACT 
 

This paper focuses on the process of sensemaking (or destruction of sense) during the 
formalization of corporate ethics. 
Based on an intervention in a pharmaceutical company (in order to give support for the 
writing of a code of ethics), the author analyzes the delicate and fragile process that lasted for 
more than two years to the adoption of an ethical document. The research uses the conceptual 
framework of Sensemaking (Weick). 
 
Ambiguities encountered are multiple and discussed:  
- how to organize the functioning of the working group? 
- which format for the final document? (credo, principles of responsibility, ethical code, rules 
of conduct?) 
- what role for the different stakeholders? 
- which department is legitimate to lead the process: the CSR department (or Sustainable 
development department), what degree of involvement of the HR department? 
- how about the engagement of the CEO? 
- what could be the value added by the external consultant? 
 
Some managerial recommendations are then put forward to strengthen the organizational 
resilience. 
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“The Validity and Infringement of US Patents: A Comprehensive Empirical Examination” 
 

International Decision Sciences Institute 
Bali, Indonesia 

July 10-13, 2013 
 

Abstract 
 
 
Using a population of approximately 2,500 litigated patent infringement cases decided 
since 2003 by either a US district court or the US Court of Appeals for the Federal 
Circuit, the federal appeals court with exclusive appellate jurisdiction over patent cases, 
we conduct the most comprehensive empirical study yet done of the validity and 
infringement of litigated patents.  The portion of the study examining patent validity 
decisions is an update and major expansion of a study published by two of the authors 
in 1998 in the American Intellectual Property Law Ass’n Quarterly Journal. Not only 
have several changes in patent law occurred since the publication of that study, but we 
now have access to data sources unavailable at that time and we have developed a 
number of new analytical techniques for generating more knowledge about court 
decisions on the validity and infringement of patents. We perform a detailed statistical 
analysis of the many legal grounds for judicial decisions invalidating or upholding 
patents, the reasoning employed, the stage of the proceedings at which these decisions 
were made. We also code decisions that the evidence is sufficiently close that no final 
decision is possible at that point and that further proceedings are necessary. Data about 
the stages at which decisions are made is important because each decision or non-
decision has an impact on the strategy of the disputants in settlement negotiations. We 
perform similar analyses in the infringement portion of the study. 
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Sustainability and CSR 

 

What is the role of a corporation or a company?  The actual word “company’ comes from 

latin – cum and panis that mean ‘breaking bread together’ (Arndt, 2003).  Given that this 

terminology suggests some synergistic role, what are some of the views on the role of a company 

in the present age?   

  

Let us consider two opposing views.  Milton Friedman, a Nobel Laureate argued against 

CSR since it distracted business leaders from making money. Indeed, in an article entitled “The 

social responsibility of business is to increase its profits,” he emphatically states: 

‘there is one and only one social responsibility of business – to use its resources and engage in 

activities designed to increase its profits’ 

and, furthermore: 

‘Few trends could so undermine the very foundations of our free society as the acceptance by 

corporate officials of a social responsibility other than to make as much money for their 

stockholders as possible’ (Friedman, 1962) 

 

 Another quote from David Packard, HP (Lesson #2, 2012): 

 

‘Why are we here?  Many people assume, wrongly, that a company exists solely to make money.  

People get together and exist as a company so that they are able to accomplish something 

collectively that they could not accomplish separately – they make a contribution to society.’ 

  

Hence, whereas Milton Friedman stated that the main responsibility for a company was to 

make money and increase profits, David Packard is of the view that a company needs to do more 

than just make money, the company needs to contribute to society.  It is the latter viewpoint that 

is becoming more prevalent, in that companies need to provide value to society, one that goes 

beyond the company’s bottom line. 

 

CSR is derived from the three title words; ‘corporate,’ ‘social,’ and ‘responsibility.’  

Hence, in very general terms, CSR stands for the social role or responsibility that a corporation 

has towards the society that it operates within.  CSR is also known by some other terms, some of 

which are: ‘corporate or business’ responsibility; ‘business or corporate’ citizenship; community 

relations, corporate stewardship, social responsibility, or strategic philosophy (Werther and 

Chandler, 2011).   Sustainable business and CSR are part of a cluster of terms that include 
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sustainable development, socially responsible business, green management, corporate 

citizenship, and ethical business.   

 

 CSR has been defined in terms of sustainability and sustainability has been defined in 

terms of CSR.  Corporate social responsibility is commonly promoted as a means to achieve 

sustainability.  This view is held both by researchers (Young, 2004) and practitioners (Frame, 

2005).  Some researchers see CSR and sustainable business as being synonymous (Laine, 2004) 

while others (Foot and Ross, 2004) state that sustainability can be viewed as a broader concept 

compared to CSR and that sustainability “embraces a wider, time-dependent definition of a 

benefit to society and focuses on results rather than standards of behavior (pp. 113).”   At the 

simplest level, it calls for corporations to behave responsibly and pursue sustainable 

development goals.   

 

In general terms, the case of CSR can be made on moral grounds.  The point to be made 

is that since the corporation exists within society, it needs the infrastructure, the employees, and 

the consumer base from this very society.   However, not everyone can be convinced on the 

moral ground alone. How can the upper management of companies, the C-suite, be convinced 

that adoption of CSR would be good for their company?  Porter and Kramer (2006) make four 

arguments to support their case:  moral obligation, sustainability, license to operate, and 

reputation. 

 

 The first argument, one of moral obligation, states that companies ought to ‘do the right 

thing.’  Specifically, the message is that businesses ‘achieve commercial success in ways that 

honor ethical values and respect people, communities, and the natural environment.’  In areas of 

financial reporting, moral obligations are easy to understand and apply.  However, most 

corporate social choices involve balancing competing values, interests and costs.  For example, 

Google’s entry into China has resulted in a conflict between censorship and Chinese government 

mandates.  A pharmaceutical company has no direct way of knowing how to allocate its revenues 

between subsidizing care, developing cures for future or providing investor dividends (Porter and 

Kramer, 2006). 

 

 The second argument is derived from sustainability and it places importance on 

environmental and community stewardship. Going back to the Brundtland Commission’s 

definition of sustainability “meeting the needs of the present without compromising the ability of 

future generations to meet their own needs” usually invokes the triple-bottom-line approach of 

economic, social and environmental performance.  In this approach, companies ought to operate 

in ways that improve their long term performance while avoiding short term pitfalls arising from 

environmental or societal concerns.  For example, DuPont saved over $2 billion from energy use 

reductions since 1990, McDonald’s reduced its solid waste by 30% from changes to materials 

used to wrap its food.  However, in some other areas, sustainability is used in vague terms – 

transparency is more ‘sustainable’ than corruption or philanthropy leading to ‘sustainability’ of a 

society (Porter and Kramer, 2006). 

 

 The third argument comes into play since every company needs tacit or explicit 

permission from the government, communities or stakeholders to do business.  The company 

identifies a set of social issues pertinent to the stakeholders, engages in a dialogue with the 
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community and makes decisions.  This thinking is prevalent in the companies that depend on 

government approval, such as mining or other extractive industries, and in companies whose 

operations, by nature, are hazardous, such as chemical manufacturing.  The inherent challenge is 

that companies that seek to placate stakeholders run the risk of ceding the control of their CSR 

agendas to external parties (Porter and Kramer, 2006). 

 

 The fourth argument concerns the reputation of the company and also seeks to appease 

external stakeholders.  In industries, like chemical and energy, this strategy is pursued like an 

insurance policy with a hope that the positive reputation will temper public criticism in case of a 

crisis.  Some companies like Ben and Jerry’s, Patagonia, the Body Shop, stand out due to their 

long-term commitment to social issues. However, the social impact is tough to determine and 

there is no way to quantify the benefits of social investment (Porter and Kramer, 2006). 

The important point to note is that there needs to be integration between business and society.  A 

healthy society needs successful companies since these companies in turn create jobs, wealth and 

innovation, that lead to an increase in the standard of living.  In turn, a successful company needs 

a healthy society since education, health care and equal opportunity are essential to having a 

productive workforce.  In coming up with corporate social agenda, a company needs to be 

responsive to its stakeholders and, furthermore, look for ways to achieve social and economic 

benefits in a strategic manner (Porter and Kramer, 2006). 

 

 Porter and Kramer (2006) also classify CSR in two main categories: responsive and 

strategic.  Responsive CSR companies act as a good citizen and mitigate harmful value chain 

impacts.  An example of the former role is GE’s program to adopt under-performing public high 

schools near several of its US facilities.  GE helps financially with donations and the GE 

managers mentor students.  An example of the latter role is B&Q, a chain of home supply centers 

based in England that has begun to analyze its entire product line against a list of social issues in 

order to determine which products might pose a social responsibility risk and how the company 

might respond before any incident transpires (Porter and Kramer, 2006). 

 

 Strategic CSR aims to identify initiatives whose social and business benefits stand out in 

scope.  It also taps shared value by investing in social aspects that strengthen the competitive 

advantage for the company.  For example, Toyota’s Prius is a car model that has produced 

competitive advantage and environmental benefits.  Nestle works directly with small farmers in 

developing countries to source basic commodities such as milk, coffee and cocoa.  Another good 

example is Whole Foods Market that emphasizes purchasing from local farmers, screening out 

foods that contain any of 100 common ingredients considered to be environmentally damaging, 

constructing stores using minimum amount of virgin raw materials, purchasing wind credits and 

offsetting all the electricity consumption.  Examples also include initiatives from large 

companies - Sysco aims to preserve small family farms and offer local produce to customers, GE 

aims to focus on developing water purification technology, Unilever aims to meet the needs of 

the poorest populations worldwide (Porter and Kramer, 2006). 

  

   The main advantages of a well executed CSR is that it builds business value in many 

ways:  by enhancing brand image, establishing a co-operative relationship with government or 

regulatory agencies, and attracting investors who are interested in sustainability. In addition a 

company can attract and retain motivated employees, enter new markets, position the company 
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as good partner for peers, governments, and NGOs, and improve risk recognition and avoidance 

(Smalheiser, 2006).  The following examples illustrate how companies are building business 

value and gaining strategic advantage. 

 

Examples: 

Business Strategy:  How does a company serve global markets in various stages of development 

in order to secure goodwill and support that would protect its investments and secure a broad 

credibility?  Marathon Oil Corporation started a malaria eradication and treatment program in 

Equatorial Guinea in conjunction with the local government and NGOs that led to a massive 

drop in new incident cases of malaria. In addition, the company is implementing a workforce 

integration program that will enable the local people to acquire skills necessary to gain 

employment at the company.   

 

Overcoming Obstacles: BD (Becton, Dickinson and Co.), a New Jersey-based medical 

technology company also focuses on global health issues. The company has the relationships, 

resources, and expertise to work closely with local governments and organizations to overcome 

obstacles in the prevention, diagnosis, and treatment of diseases such as HIV/AIDS and 

tuberculosis.  It collaborated with the Catholic Medical Mission Board to provide training to 

workers in Zambia in order to improve laboratory procedures.  BD also manufactures single use 

syringes that minimize the rate of injections caused by reusing these syringes. 

Fertile Ground:  In areas of environmental innovation, GE’s “Ecomagination” works in areas of 

product and packaging design, water stewardship, greenhouse gas mitigation, new ecosystem 

market, and product life-cycle analysis.  Canada’s Dotmar Corporation had a long history of 

licensing timber rights from public lands.  As a company committed to sustainable forestry, its 

operations are based on rigorous sustainable forestry standards.  Many of the company’s partners 

are also considering using certified paper products to communicate their commitment to 

conservation and sustainable forestry. 

 

Brand Building: As consumers become sensitive to environmental issues, companies attempt to 

develop new products.  Waste Management is the largest trash-removal company in the US but it 

is also the largest recycler.  The company is a leading producer of waste to energy and it operates 

17 plants that process 24,000 tons of solid waste per day.  In addition, it has more than 100 

landfill gas to energy projects that convert methane into clean energy.  The company converts its 

landfill areas to wildlife habitats, thus providing more than 17,000 acres of land devoted to 

wetlands and wildlife (Smalheiser, 2006). 
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ABSTRACT 

This paper is a case study on how pharmaceuticals are prescribed on the NHS in the UK. The 

paper discusses the modelling and forecasting of pharmaceutical life cycles, specifically 

around after the time of patent expiry. In this situation one of two things can occur the 

branded pharmaceutical sales remain high while the generic are low, the alternative is when 

the branded drug declines and stays low while the sales of the generic drug are high.. 

Understanding the patterns of brand decline (and the associated generic growth) is 

increasingly important because in a market currently worth over £7bn in the UK, the number 

of new ‘blockbuster’ drugs continues to decline. As a result pharmaceutical companies make 

efforts to extend the commercial life of their brands, and the ability to forecast is important in 

this regard.  Second, this paper provides insights for effective governance because the use of 

a branded drug (when a generic is available) results in wasted resources. Five methods are 

used to model and forecast these life cycles: Bass Diffusion, Repeat Purchase Diffusion 

Model (RPDM), Naïve, Exponential Smoothing and Moving Averages. The empirical 

evidence presented here suggests that the use of the Naïve model incorporating drift provided 

the most accurate and robust method of modelling both types of prescribing, with the more 

advanced models being less accurate.  

 

Keywords: Forecasting; Diffusion Models; Pharmaceutical Lifecycles; Branded drugs; 

Generic drugs. 

 

INTRODUCTION 

 

Over the past three decades, marketers have been encouraged from both within and outside 

the Marketing profession to become more socially relevant by broadening their viewpoints 

and extending their research into areas not traditionally associated with marketing (Churchill, 

1999). Andreasen (1978) has reported that marketing professionals and academics alike 

should strive to become more socially aware. Secondly, Armstrong, Brodie, and McIntyre 

(1987) found that forecasting was included in more than 98% of companies’ marketing plans 

and argued that forecasting should be taught in business schools. Despite the importance of 

forecasting, managers do not appear to use the technique effectively. Khan’s (2002) survey of 

marketing managers found self-reported forecast accuracy of just 47% for new category 

entrants, and only 40% for products that were new to the world.   
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This paper describes an approach for forecasting pharmaceutical life cycles. The model 

specifically focuses on the life cycle of branded and generic drugs in which the sales of 

branded drugs decline and prescriptions for generic alternatives increase or vice versa. In this 

arena, successful forecasting enables marketing managers to implement strategies that allow 

them to advantageously modify a product’s life, and we therefore demonstrate an application 

of practical use to managers.  

 

Wind, Mahajan, and Cardozo (1981)  reviewed the many models used to predict new product 

sales, but they were limited to consumer goods and did not address pharmaceuticals. Lilien, 

Rao, and Kalish (1981) proposed a model that specifically considers pharmaceutical drugs. 

Rao and Yamada (1988) made a number of changes to this model and tested its predictability 

again using pharmaceutical data. Rao and Yamada (1988) posited that like other methods 

used to predict consumer goods, the traditional Bass (1969) model cannot be applied to 

pharmaceutical products. The application and predictability of diffusion models have 

received limited empirical testing with mixed results; however, as shown by Nikolopoulos et 

al (2007) complicated forecasting techniques do not always generate the most accurate 

results, and in some situations, simpler approaches can be more effective. The OR forecasting 

paradigm allows competition between different techniques to determine the best solution. 

Nikolopoulos et al. (2007) used this approach in the marketing field and Bamiatzi, Bozos, 

and Nikolopoulos (2010) conducted research using financial data. In this study, the OR 

forecasting paradigm is applied to the pharmaceutical industry, highlighting the changing 

nature of prescription drugs when generic alternatives enter a market previously dominated 

by branded versions of the same drug. 

 

The study contributes to the existing body of literature by applying forecasting methods to the 

life cycles of pharmaceutical drugs. Previous studies by Cox (1967) and Easingwood (1987) 

modelled pharmaceutical life cycles but did not incorporate the forecasting element. This 

research aims to update and extend the existing literature by applying forecasting techniques 

to the data, with a specific focus on the life cycles of branded drugs that decline as soon as 

generic alternatives enter the marketplace.  

 

This research models and forecasts pharmaceutical life cycles using the Bass Diffusion model 

(1969), the Repeat Purchase Diffusion Model proposed by Lilien et al. (1981) and the 

adaptations proposed by Rao and Yamada (1988), and benchmark models including the 

Moving Average, Exponential Smoothing, and Naïve Models. As this is a working paper, the 

results gathered will be available at the conference.  

 

MATHEMATICAL MODELS 

 

Diffusion Model literature 

Mahajan, Muller, and Bass (1990) demonstrate that Diffusion Models have been employed in 

several areas of marketing, including consumer behaviour, marketing management and 

marketing science research. In the field of marketing science, researchers have contributed to 

the diffusion theory by developing forecasting techniques associated with Diffusion Models.   

 

Bass Diffusion Model 
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Diffusion Models were initially developed by Frank Bass (1969). The Bass Diffusion Model 

describes how new products are adopted as an interaction between users and potential users. 

This theory of adoption and diffusion was first developed conceptually by Rogers (1962.  

 

Individuals can decide to adopt a product independently of other influences. These people are 

generally known as the innovators of a product. Bass (1969) highlights five classes of 

adopters: (1) Innovators; (2) Early Adopters; (3) Early Majority; (4) Late Majority and (5) 

Laggards. Rogers (1962) describes groups (2) through to (5) as imitators. Imitators make 

decisions based on information gained from other individuals in the same social group, such 

as friends or family. Rogers (1962) describes innovators as daring and notes that they have a 

tendency to interact with other innovators. These consumers are not influenced by the timing 

of purchases made by other members of their social group, and their pressure to adopt a 

product does not increase as the number of people adopting the product grows. The pressure 

of adoption is only felt by consumers in groups (2) through group (5), not by group (1) 

(Rogers, 1962).  

The two main assumptions of the Bass Diffusion Model (1969) are as follows: 

a) During the life of a product, there will be m initial purchases of that product. When 

replacement purchases are made, sales combine both the replacement and the initial 

purchases leading to the second assumption, which provides the main equation for the 

Bass Diffusion Model.  

b) The likelihood of an initial purchase at time T, given that no purchase has yet been 

made, is as follows: 

 

[ ( )] [   ( )]   ( )    
 

  ( )
     ( )  

      (1)       

                   

where f(t) is the likelihood of purchase at T and 

 

 ( )  ∫  ( )  
 

 
              (2)      

 

Therefore, sales S(t) is the rate of change of the installed base (i.e., the rate of adoption) f(t) 

multiplied by the ultimate market potential m: 
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The time of peak sales t* is 

 

    
       

                   (4)
 

In these equations, f(t) is the rate of change based on the initial base fraction. F(t) is the 

installed base fraction; p is the coefficient of innovation, including the coefficients of 

innovation, advertising effects and external influences; and q is the coefficient of imitation, 

including the coefficient of imitation, word-of-mouth effects, and internal influences (Bass, 

1969).  
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The behavioural justifications behind these two assumptions are outlined here: 

I. Initial purchases of any product are generally made by both imitators and innovators. 

The underlying distinction between the innovator and the imitator is how the 

purchaser comes to be influenced to purchase the product. Innovators are not 

influenced by the number of people in their social groups that have purchased the 

product, while imitators are. Innovators have greater importance when the product is 

first launched, but this importance decreases steadily over time.  

II. For successful new products, the coefficient of imitators is generally greater than the 

coefficient of innovators. Sales reach their maximum value when the total sales are 

approximately one-half of m. When t is measured in years, the typical values of p and 

q are as follows: 

a. On average, p is 0.03; more often than not, it is 0.01. 

b. On average, q is 0.38; more often than not, it falls between 0.3-0.5. This also 

demonstrates that on average, the coefficient of imitators is greater than the 

coefficient of innovators.  

 

The regression analysis and model performance must then be analysed, allowing long-range 

forecasts to be produced. The model developed by Bass (1969) implies exponential growth 

followed by a peak and then a decline. The model provides good predictions for the products 

to which it was applied and, according to Bass, it is useful in providing a basic rationale for 

long-range forecasting (Bass, 1969).  

 

The Bass Model has been influential in both marketing and management science, and the 

1969 paper is one of the most frequently cited in the management science literature. There 

have also been many extensions of the original Bass Diffusion Model; the model used in this 

paper is Lilien et al’s. (1981) Repeat Purchase Diffusion Model, which has also been used to 

model the sales of ethical drugs.  

 

Repeat Purchase Diffusion Model (RPDM) 

Lilien et al. (1981) proposed a three-step methodology to predict the sales of new drugs when 

they enter the market when little or no prior data are available. The steps Lilien et al. (1981) 

propose are as follows: 

 

1. To use historical time series data associated with prescription drug introductions to 

develop sales models as a function of the total number of GPs in the target market and 

a number of other marketing variables. Because GPs have a tendency to repeat-

prescribe new drugs, the model represents a repeat purchase diffusion process.  

2. A model is then produced to forecast the sales of the new drug prior to entering the 

market. Lilien et al. (1981) have suggested that this model is parameterised on a drug 

that the management deem “similar” to the new drug being introduced to the market.  

3. The final step aims to use early sales data gathered to update the model to make it 

more accurate using Bayesian regression. As Rao and Yamada (1988) note, this 

approach is valid when no prior data are available, but if sales data are available, the 

RPDM can be used accurately to produce one-step-ahead forecasts.  

 

The Lilien et al. (1981) model is based on the assumption that a linear relationship exists 

between the number of prescribers and the number of prescriptions written. The model can be 

operationalised as follows: 

  

 (5)

   

Y (t) =Y (t -1)+ f (t)[a1d(t -1)-a2d
2(t -1)] ×[N -Y (t -1)]+a3[Y (t -1)-Y (t - 2)]×

[N -Y (t -1)]- a4d(t -1)Y (t -1)
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Where 

 

Y(t) is the number of prescriptions written at time t; 

 d(t) is the firm’s detailing effort at time t; 

  ̅( ) is the competitive detailing effort at time t; 

f(t) is the decay rate: i.e., early prescribers tend to prescribe the most and f(t) will decline as t 

increases; 

N is the total potential number of prescribers multiplied by the average prescription rate;  

Ai i = 1,…4 are constants. 

 

Rao and Yamada (1988) show how the Lilien et al (1981) model could be updated when new 

sales data for the drugs being researched become available, and given the research objectives 

and the data available, their model was deemed appropriate. The Rao and Yamada (1988) 

model is as follows: 

 

   ( ( )  ( )    ( ))       ( )     ( )   

 ( )   (   )  [   (   )     
 (   )]  [   (   )]    [ (   )  

 (   )]  [   (   )]     ̅(   )   (   )   ( )            

t =3,4,…,T,                 (6)

                 

  

Rao and Yamada (1988) found that the Lilien et al. (1981) model provides the best fit for 

pharmaceutical data when the decay factor is removed. For this reason, in the Rao and 

Yamada (1988) version, f(t) is set to 1. In addition, in the Rao and Yamada (1988) version, 

the parameters N and a1, a2, a3, a4 are unknown; u(t) is included as a disturbance term. It is 

assumed that the disturbances are all independently and normally distributed with a zero 

mean and a common variance. Consistent with the OR paradigm, a number of other basic 

benchmark models are also used, including the Naïve Model, Exponential Smoothing and 

Moving Average techniques.  

 

 

 

THE DATA 

The time series associated with the current research are taken from a much larger database 

that contains 2,570,000 prescription records from 1,506 GPs all over the United Kingdom. 

The time series run from 1987-2008. As pharmaceuticals can be prescribed in two forms 

branded and generic, it allows the research to use three different data sets. They are branded 

then generic, high branded and low generic and high generic and low branded.  

The branded then generic category is where the branded drug is prescribed first then due to 

generic entry declines while there is an increased number of prescriptions written for then 

generic drug. Table 1 show the data used in this sample. 
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TABLE 1 

Basic Information of the Branded then Generic Prescription Sample 

 
 

The high branded and low generic data set refers to the pharmaceuticals that are no longer 

protected by a patent and both the branded and generic drug can be prescribed at the same 

time and the number of branded prescriptions written is higher than the number of generic 

prescriptions written. Table 2 shows the data used in this sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Branded 

Drug Generic Drug

Therapeutic 

Class CAS Number 

Patent 

Number Patentee

Year of 

Patent 

Granted

Year of 

Patent 

Expiration

Supplementary 

Protection 

Certificate 

(SPC)

Total Number of 

Prescriptions 

(Rx) between 

1987 and 2008 Sources 

Cardura Doxazosin Hypertension 74191-85-8 US4188390 Pfizer 1980 2000 NA 17990

Merck Index, 

Espacenet

Defanac Diclofenac

Anti-

inflammatory 13307-86-5 GB 1132318 Geigy 1968 1983 NA 167190

Espacenet, Patent 

Archives

Gamanil Lofepramine Anti-depressant 23047-25-8 GB 1177525 Leo 1970 1984 NA 17767

Espacenet, Patent 

Archives

Innovace Enalapril

Angiotensin 

Converting 

Enzyme (ACE) 7475847-73-3 EP12401 Merck and Co 1983 1995 NA 16410 Espacenet 

Losec Omeprazole Acid Reflux 73590-58-6 EP5129 Haessle AB 1979 1999 2005 47751

USPTO, Espacenet, 

MPA services

Lustral Sertraline Anti-depressant 79617-96-2 EP 30081 Pfizer 1981 2000 2005 13201

MPA Services, 

Espacenet

Mobic Meloxicam

Analgesic/Anti-

inflammatory 71125-38-7 EP0002482

Boehringer 

Ingelheim 1979 1998 2003 13276

MPA Services, 

Boehringer Ingelheim, 

Espacenet 

Naprosyn Naproxen

Anti-

inflammatory 22204-53-1 GB 1291386 Syntex 1972 1988 NA 65817

MPA Services, 

Espacenet

Prothiaden Dosulepin** Anti-depressant 113-53-1 GB 1013574 Spofa 1965 1978 NA 45982

Espacenet, MPA 

Sernices

Prozac Fluoxetine Anti-depressant 54910-89-3 GB1493961 Lilly and Co 1977 1995 2000 42813

Espacenet, MPA 

services, Patent 

Archives

Serevent Salmeterol Asthma 89365-50-4 GB2176476 Glaxo 1987 2004 NA 10995

Merck Index, 

Espacenet

Seroxat Paroxetine Anti-depressant 61869-08-7 GB1422263 Ferrosan 1976 1994 1999 30448

Espacenet, MPA 

services, Patent 

Archives

Tagamet Cimetidine Acid reflux 51481-61-9 GB1338169

SmithKline & 

French 1971 1992 NA 41033

Espacenet, Patent 

Archives, Derwent 

Index, MPA Services

Tenormin Atenolol Hypertension 29122-68-7 GB 1285038 ICI 1972 1990 NA 54297

MPA Services, 

Espacenet, Patent 

Archives

Tritace Ramipril Hypertension 87333-19-5 EP79022 Hoechst AG 1983 2002 2004 27898

USPTO, Espacenet, 

MPA services

Zantac Ranitidine

Peptic Ulcer 

Disease 66357-35-5 GB 1565966

Allen & 

Hanburys 1980 1997 NA 46673

MPA Services, 

Espacenet, Patent 

Archives

Zestril Lisinopril

Angiotensin 

Converting 

Enzyme (ACE) 83915-83-7 EP12401 Merck & Co 1980 1999 2002 30642

Merck Index, 

Espacenet, MPA 

Services

Zocor Simvastatin

Controls 

Hyperlipidemia 79902-63-9 EP33538 Merck and Co 1981 2001 NA 34216

Espacenet, MPA 

services

Zoton Lansoprazole

Proton Pump 

Inhibitor 103577-45-3 EP174726

Nippon 

Chemipar 1986

2001(non-

payment of 

fees) NA 37264 USPTO, Espacenet 
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TABLE 2 

Basic Information of the High Branded and Low Generic Prescription Sample 

 
 

Finally, the high generic low branded data set refers to pharmaceuticals that are also no 

longer patent protected and this is where the number of generic drug prescriptions is higher 

than the number of branded drug prescriptions. The basic information for this data set can be 

seen in Table 3.  

 

TABLE 3 

Basic Information of the High Generic and Low Branded Prescription Sample 

 
 

 

 

Branded 

Drug Generic Drug

Therapeutic 

Class CAS Number Patent Number Patentee

Year of 

Patent 

Granted

Year of 

Patent 

Expiration

Supplementary 

Protection 

Certificate 

(SPC)

Total Number of 

Prescriptions 

(Rx) between 

1987 and 2008 Sources 

Adalat Nifedipine Hypertension 21829-25-4 GB1173862

Farbenfabriken 

Bayer AG 1969 1988 NA 26905

Espacenet, Merck Index, 

MPA services, Patent 

Archive

Becotide Beclomethasone Asthma 08/09/5534 GB912378 Merck and co 1962 1982 NA 43184 Patent Archives, Espacenet

Feldene Piroxicam

Anti-

inflammatory 36322-90-4 GB1257180 Pfizer 1971 1989 NA 30313

Espacenet, 

patent.ipexl.com/GB/GB12

57180.html

54-31-9 GB936417 (fru) Hoechst AG 1963 1983

2016-88-8 GB1066855 (am) Merck and co 1967 1987

GNT

Glyceryl 

trinitrate Angina 55-63-0 NA NA Pre 1900 NA NA 23520

Walter Sneader, Drug 

Discovery: A History. John 

Wiley & Sons (2005)

Maalox

Aluminium 

hydroxide Acid Reflux 21645-51-2 NA NA NA NA NA 17916 Patent Archives

Maxolon Metoclopramide

Anti-emtic/ 

gastroprokine

tic 

(Nausea/Vomi

ting) 364-62-5 GB 994023 Ile de France 1965 1978 NA 13126 Patent Archives, Espacenet 

Oruvail Ketoprofen

Anti-

inflammatory 22071-15-4 GB1164585

Rhone Poulec 

SA 1969 1989 NA 13963 Patent Archives, Espacenet

82115-62-6 US2565115 Squibb & Son 1951 Expired NA

57-83-0 US2379832 Schering Corp 1945 Expired NA

Ponstan Mefenamic acid

Anti-

inflammatory 67861-88-7 GB989951

Parke Davis 

and Co 1965 1985 NA 17017 Espacenet, Patent Archives

Traxam Felbinac 

Anti-

inflammatory 5728-52-9 FR798941

IG 

Farbenindustrie 

AG 1936 Expired NA 14881 Merck Index, Espacenet

Tryptizol Amitriptyline Anti-depressant 50-48-6 GB858187 Hoffman and La Roche 1961 Expired NA 24354 Patent Archives, Espacenet

Ventolin Salbutamol Asthma 18559-94-9 GB1200886

Allen & 

Hanbury's 1970 1987 NA 54961 Espacenet, Merck Index

Espacenet, Patent Archives

Prempak

Oestrogens + 

Progesterone 

(Norgestrel)

Hormone 

Replacement 

Therapy 51598 Merck Index, Espacenet

Frumil

Furosemide/ 

Amiloride HCL 

(co-amilofruse)

Water 

Retention 13889NA

Branded 

Drug Generic Drug

Therapeutic 

Class CAS Number 

Patent 

Number Patentee

Year of 

Patent 

Granted

Year of 

Patent 

Expiration

Supplementary 

Protection 

Certificate 

(SPC)

Total Number of 

Prescriptions (Rx) 

between 1987 and 

2008 Sources 

Aprinox Bendroflumethiazide Hypertension 78-48-3 GB 863474

F. Lund and W. O. 

Godtfredsen 1961 Expired NA 42441

Patent Archives, 

Espacenet

Brufen Ibuprofen

Anti-

inflammatory 15687-27-1 GB971700 Boots Pure Drug Co 1961 Expired NA 203300

Patent Archives, 

Espacenet

Deltastab Prednisolone

Anti-

inflammatory 50-24-8 US2837464 Schering Corp 1958 Expired NA 29144

Espacenet, Patent 

Archives

DHC Dihydrocodeine

Severe Pain 

Relief 125-28-0 NA NA

Introduced 

1911 NA NA 13592 Merck Index

Flexin Indocid

Analgesic/Anti-

inflammatory 53-86-1 GB 997638 Merck and Co 1965 1978 NA 21409

Patent Archives, 

Espacenet

Inderal Propranolol Hypertension 525-66-6 GB 994918 ICI      1965 1979 NA 11778

Espacenet, Patent 

Archives

Lasix Furosemide

Loop Diuretic 

– water 

retention 54-31-9 GB936417 Hoechst AG 1963 1983 NA 22037

Espacenet, Patent 

Archives

Panadol Paracetamol Analgesic 103-90-2 US2998450 Warner Lambert 1961 Expired NA 24722

Merck Index, 

Espacenet

Zydol Tramadol Analgesic 27203-92-5 GB997399

Chem Gruenenthal 

GMBH 1964 1984 NA 14306

Patent Archives, 

Espacenet
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RESULTS 

As this is a working paper the results will be provided during the conference.  
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ABSTRACT 

Outbound medical travel has traditionally been considered an attractive alternative for uninsured 

and underinsured Americans.  By requiring that virtually all Americans carry health insurance 

and encouraging price shopping through the establishment of healthcare insurance exchanges, 

the Affordable Care Act creates a very competitive environment for healthcare coverage. 

Accordingly, the present study explores 1) the viability of medical travel as a voluntary option in 

insurance plans, and 2) the prospects for its diffusion beyond niche markets. To accomplish this 

objective, it examines health consumers’, employers’, and insurers’ perspectives on the risks and 

benefits of medical travel. The Theory of Planned Behavior is the underlying framework.  
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ABSTRACT 

This paper proposes an agent-based model that 

describes the emergence of an industrial cluster. The 

mechanism referred in this study was obtained from 

the field study that was conducted in Batik industrial 

clusters in Solo. Using the constructed simulation 

model, virtual experiments were carried out under 

various industry conditions. The result suggests that 

forming a cluster is a natural strategy for a group of 

similar industries to survive. In long term, if there are 

so many industries produce similar product, only the 

producers that agglomerate with other industries can 

survive. 

Keywords: industrial cluster, agent-based 

simulation, decision making, computer simulation 

INTRODUCTION 

Industrial cluster is aggregation of similar businesses 

together with their supplier and customer. The 

presence of common suppliers, customers, and even 

complementary in same geographical region to 

reduces total cost in accessing each other. There had 

been a lot of researches that addresses the structure, 

benefits and characteristics of industrial clusters. 

However, not many studies that discuss how an 

industrial cluster may emerge from the bottom-up 

interaction among agents. This paper propose a 

generic agent-based model that might describe the 

emergence of an industrial cluster in various industry 

conditions. 

The mechanism that is proposed in this study comes 

from the field study that was conducted in Batik 

industrial clusters in Solo. Batik is traditional 

clothing that has become an identity of Indonesian, 

especially in Java area for hundreds of years. Among 

various batik craft centers in Java, Solo (Surakarta) 

batik is considered as the appropriate representative 

of Javanese traditional culture. This can be 

understood since the past, Solo was known as a 

center of a great empire of Mataram that controlled 

most of Java region.   

Having developed over a long period of time, batik 

industries in Solo suffered a declined in the 80s. 

However, Solo batik industry in growing back in 

2008 with the emergence of industrial clusters batik 

in the city. From the beginning of 2008, the amount 

of Batik Industrial cluster in Solo started to grow, 

with so many innovations, big market (consumers), 

low cost and high profit margin. This shows the 

economic contribution of the industrial cluster to the 

region. The dynamics and the economic importance 

of local industries that was happen in Batik industrial 

clusters in Solo make it suitable to study the 

mechanism of the industrial clusters formation. 

LITERATURE REVIEW 

By definition, industrial cluster is aggregation of 

similar businesses along with their supplier and 

customer. The development of industrial cluster is 

marked by some substantial factors such as 

technological transfer, knowledge transfer, the 

development of skilled workers, and infrastructure 

[1]. Porter [2] argued competition as a driving force 

of the growth of industrial cluster, since clustering is 

a dynamic process. Fruitfulness of a company in a 

competition increases customer demand, the growth 

generates contagion effect toward other companies in 

the cluster to develop. Nadvi and Schmitz [3] argued 

that the flow of both human and physical resources 

reduced investment risk, since the companies in the 

cluster support each other whether consciously or 

not. Close location with both supplier and customer 
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(and also other cluster components) eases their 

interaction [2]. Easiness to interact allows cluster 

elements to respond each demand and even technical 

problem effectively and efficiently. Evans [4] 

addressed that cost reduction is permitted by some 

similar business that locate in same region. 

An industrial cluster often has unique character that 

is different to other clusters (even if their business is 

in the same sector). Interaction among some 

companies in the beginning of cluster development 

and the events faced evolve their identity. Therefore, 

industrial cluster would be very difficult to reorient 

industrially [5].  

Reputation of a cluster in both innovating and 

maintaining their quality plays a very important role 

to sustainability of customer arrival and afterward 

affects the development of the cluster. Jacob [6,7] put 

forward that people tend to visit a location that allows 

them to find most of their needs, rather than 

travelling from area to area. In Solo, there are some 

center of batik crafts and commerce, such as 

Laweyan, Kauman and Pasar Klewer. 

Table 1: The Size of Batik Industrial Cluster in 

Solo [8] 

 

By knowing the given characters of industrial 

clusters, this study will attempt to answer whether 

there is a generic mechanism that is able to describe 

the emergence of an industrial cluster in various 

industry conditions. This question will be answered 

by understanding what mechanism can describe the 

formation of cluster industry Batik in Solo, and to 

propose strategies to stimulate formation of cluster 

industry.  

Agent-based simulation can be defined as a 

simulation of a system that consists of many software 

individuals that are called agents. In this simulation, 

agents can interact with each other and with their 

environment [9,10]. The aim of agent-based is not to 

make prediction. The main reason for this is because, 

social processes are complex and a simulation model 

will hardly poses sufficient accuracy for prediction. 

The function of the proposed model is to illuminate 

the core dynamics of the industrial cluster formation. 

This model can serve to clarify an abstraction, and 

strengthen human basic intuition [10,11] that 

explores plausible mechanisms that may underline 

observed patterns [12].  

METHOD 

This research began with conducting field study in 

batik industrial cluster in Solo. This field study aims 

to identify the historical dynamics of industrial 

cluster formation, the driving factors of industrial 

cluster formation and decison making rule of each 

agent in industrial cluster in Solo. This process was 

carried out by collecting secondary data from Solo 

city government and conducting interviews with 

stakeholders. The stake holders in this field study 

were batik entrepreneurs and officials from Solo city 

government. Based on the result of this interview the 

interaction mechanism and decision making rule that 

can represent the interactions that occur in the real 

world were synthesized. 

The obtained interaction mechanisms and the 

decision making rules were then programmed as an 

agent-based computer simulation. The agent-based 

simulation in this study was constructed using 

NetLogo 5.0.3. By using the constructed simulation, 

virtual experiments were conducted under various 

industry conditions. In these experiments the average 

agent’s wealth and the density of the emerging 

cluster were observed. The average agent’s wealth 

indicates the profitability and the sustainability  of 

the industries while the cluster density indicates how 

close the industries will be clustered. 

This study draws conclusions from the obtained 

experimental results. In addition, policies that can 

support industrial cluster formation were also 

analyzed, based on the mechanisms that were 

identified in the field study in Solo.      

MODEL 

Based on the mechanism that was unfolded from the 

field study, an agent-based simulation model was 

constructed.  

The proposed model consists of five sub models. 

First is agent’s business and economic sub-model, 

including price determination, and profit and capital 

calculation mechanism. Second is agent’s network 

model sub-model, which includes of how an agent 

develops his/her trade network. Third is agent’s skill 

specialization sub-model, which differentiates the 

basic skill for consumer agent, producer agent, and 

supplier agent. Fourth is product and production sub-
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model that includes mechanism of how to decide the 

quantity of needed material, how many products will 

be made, and the production and selling price 

calculation. Last is trading mechanism among agents. 

There are three types of agents in this simulation, i.e. 

producer, consumer, and supplier. Each agent 

constructed in the simulation has needs (i.e., for 

producers they need raw materials which are 

transformed into products), and competencies (i.e., 

supplier has ability to process external resources into 

raw material, producers has ability to process raw 

material into finished product, while consumer has 

ability to consume finished product).  The total 

number of agents is fixed during the entire 

simulation, while the positions of each agent are 

initiated randomly. 

Initially, each agent is randomly connected to other 

agents and, only able to interact through this 

connection. The average number of agent’s 

connections at the beginning of simulation is set by 

using initial-average-node degree parameter. The 

interaction among agents involving trading 

mechanism by using cash. The amount of cash owned 

by each agent at the beginning of simulation is 

initiated randomly. 

                      (1) 

During the simulation, first, each consumer agent 

randomly generates their demands of finished 

product. The demands of the finis product are 

generated randomly from 0 to 100. After that, 

consumer selects a producer with the cheapest price 

and delivery cost sort all from all available producers 

within his/her network. If there is no producer in a 

consumer’s network, the given consumer should wait 

until the next iteration. If the amount of finished 

products owned by the selected producer is less than 

the consumer’s demand, then the consumer will buy 

the rest of his/her demand from the second-cheapest 

producers. 

After the trading mechanism between consumer and 

producer, each producer agent, choose suppliers from 

their connected network. The role for choosing the 

supplier similar with the consumer, which is producer 

chooses the supplier with the cheapest price and 

cheapest shipping/ delivery cost. The delivery cost 

from supplier j to producer i is calculated by 

multiplying the distance of producer i from supplier j 

by the cost per distance unit. 

        √(     )
 
 (     )

 
 

(2) 

Where CDji is the delivery cost from supplier j to 

producer i, CPD is the cost of delivery per distance 

unit, xi and xj are the x positition of producer i and 

supplier j, whlie yi and yj is the y position of supplier 

j and porducer i.    

The producer sets the demand of raw material by 

dividing the total of his/her money minus delivery 

cost by the price offered by the selected suppliers. If 

the amount of raw material owned by the selected 

cheapest supplier is less than the demands of the 

producer, then the producer will buy from the second 

cheapest supplier. The number of products that can 

be made by a producer is equal to the number of 

obtained raw material. The producer then set the 

price for the product as a function of total production 

cost plus 10% profit margin. 

    
∑        

             

   

      
(3) 

Where FPi is the price of finished product from 

producer i, MPj is the raw material price from 

supplier j, MQj is the quatity of the raw material 

bought from supplier j, and FQi is the quantity of 

finished product produced by producer i.     

For supplier agent, they convert the external 

resources into raw material. The cost for this process 

is assumed constant (fix). The number of external 

resources that can be converted into raw material is 

determined by dividing the total money of each 

supplier by the conversion cost.  

    
      

  
 

(4) 

Where, FMj is the raw material produced by supplier 

j and MC is the cost to convert external resources 

into raw material. 

Each supplier will then set the price of raw material 

as a function of total production cost with 10% profit 

margin. 

            (5) 

After the trading mechanism is conducted by all 

agents, agents whose money is less than or equal to 

zero are eliminated from the simulation. Each 

remaining agent will then create new connection with 

other agent. The number of the eliminated agents will 
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then be replaced by generating random agent in 

random position and with random network. 

After that, the average of agent’s wealth (AAW) is 

calculated as the average of money that is owned by 

all agent. 

    
∑       

 
   

 
 

(6) 

With N is the total number of agents 

To indicates how close the agents are clustered, the 

density of the cluster (DC) was also calculated by 

dividing the number of agents with the number of 

occupied cells. 

   
 

                    
 

(7) 

EXPERIMENTS 

Experiment in this research aims to (1) test whether 

the constructed mechanism can describe the 

phenomenon of cluster industry formation, (2) to 

analyze the benefit of cluster industry formation to 

each agent. In these experiments the number of agent 

in each group were varied from 10 to 100, and the 

average node degree were varied from 1 to 10.    

The experiment result show that for any number of 

agents, and any value of average node degree 

parameter, agents will survive if they are clustered 

each other as shown in Figure 1. The experiments 

results also show that the average of agent’s wealth 

will increase as the density of the cluster increase, as 

shown in Figure 2 and Figure 3.  

 
Figure 1: Agent’s Network Interface in the 

Simulation 

 
Figure 2: the Average of Agent’s Wealth during 

the Simulation 

 
Figure 3: the Density of the Cluster during the 

Simulation 

This result suggests that forming a cluster is a natural 

strategy for a group of similar industries to survive. 

Of course a cluster is not always emerging in the real 

world because there is the possibility that the entire 

industry within a region will be bankrupt before the 

cluster emerges. 

CONCLUSIONS 

Based on the experiment results, it can be concluded 

that the proposed mechanism can describe the 

emergence of industrial cluster as bottom-up 

interaction between agents with interdependency 

decision making. The basic decision making role is 

choosing the business partner (either producer or 

supplier) such that the lower price of the product be 

obtained. In long term, if there are so many industry 

produce similar product, only the producer that 

agglomerate with other industry can survive. As a 

result of the agglomeration, the average wealth of 

each agent will increase. 
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Considering the interaction pattern of industrial 

cluster there are several policy can be implemented to 

stimulate the industrial cluster formation, such as 

join-showroom, create waste-water treatment plant 

for several industries, renovate the facilities (access) 

to the cluster industries. 
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In 2003, Brad Clancey bought Specialty Materials Technologies
1
 (SMT) located in Maine.  The 

company manufactured footwear components, industrial cutting dies, a specialty foam for cosmetic 

applications and cleaning cards for transactional equipment, (such as POS scanners and optical scanners 

that validate checks and currency).  By early 2008, the cleaning card business, which counted for around 

68% of revenues and about the same in operating income, saw sales decline in one of its key segments, 

the Las Vegas casinos. To Clancey, that signaled things were getting really bad; people were not 

gambling. He believed that when the gambling industry slowed, it was a leading indicator of an 

economic headwind.  After the Shearson Lehman collapse in September 2008, he decided to cut 

operating expenses and by the first quarter of 2009 when everyone finally realized how bad things were, 

                                                           
1
 Company names have been changed.  Financials reflect name changes but are actual reported figures.  
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he had put the company into survival mode to weather one of the worst recessions ever. By 2010, he was 

looking at selling the company. Clancey reflected:  

There was no more to cut – we had cut down to the bone.  It is like the Symphony 

– you don’t need the piccolo player very often, but you still need him.  Based on 

my gut there was something telling me that I should sell the company.  Before I 

could do that I needed to show some value to a buyer. I called all the employees 

together and asked them to find ways to cut more costs.  We could not cut more 

employees. 

 

Clancey had a background in mergers and acquisitions and he knew that a sale would require 

finding the right buyer.  One option was to sell to two companies that wanted to split the assets; 

one firm taking the cleaning card business and the other assuming the remaining SMT assets.  

Another possibility was to sell the company back to the previous owner, who was more likely to 

keep the company intact.  However, later in the year, he was reconsidering any sale at all, since 

the employees had really stepped up and things seemed to be improving.  A lot depended on how 

Clancey saw the future, and his crystal ball was cloudy.  

The Early Years 

After earning a Bachelor’s degree in Mechanical Engineering at Virginia Tech, Brad Clancey 

learned the basics of mergers and acquisitions and the value of due diligence working for 

Hercules Inc., (a major US chemical company) in the 1980’s.   He left Hercules when a group of 

investors came in and bought the business that Clancey had turned around.   

I was on a fast track at Hercules to be a Vice President and in the ‘80’s if you 

were a Vice President of a Fortune 500 company, you were a rock star. Early on, I 

had been relocated to a plant and business that Hercules was selling.  My 

assignment was to drive the costs down and improve performance to attract a 

higher selling price.  A group of investors came in and bought the company – 

Extrusion Tech.  Here’s the interesting part.  They offered me a job to go with 

them and become the COO of that business.  I was 30 years old.  It was high risk, 

but the timing was right.  It was my opportunity to do something different – run a 

company.  The goal of these investors was to take the business public, but that 

meant more acquisitions. That was 1986. 
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Several years and 27 acquisitions later, Clancey had it down to a process.  He commented: 

I had become the point man on all acquisitions.  I would go in, do due diligence; 

make the assessment of the business, evaluate the work force, reposition the 

products, and so on.  It was my responsibility to identify, make changes and 

implement and it was a twelve month process from start to finish.  Then I went on 

to the next acquisition and did around 27 of those.  Every one of those was a little 

different and gave me a wide breadth of experience across all kinds of dimensions 

– technology, processes, people, finance, etc.  Over that period of time I got really 

good at what I was doing.  Extrusion Tech was successful and they took the 

company public in 1991. A short time after, I left that company along with the 

CFO and we started our own company. 

 

The CFO still had connections at Hercules Inc. and was aware of a larger division at Hercules that was 

on the market.  In 1991 he and Clancey bought the division, a $150 million company in the 

film/packaging material business with three locations in Canada and the United Sates.  Clancey drove 

out $15 million of costs while holding revenues constant, a real learning experience. He recommended 

not shutting down any of the locations, but rather shutting down a significant number of production 

lines, and shifting that production onto a state of the art line that was only running about 50% of 

capacity.  

Lots of large companies, but not many small ones, look at profit per product line. 

Even fewer look at profit per machine, of production lines.  I shut every 

unprofitable line down but one and shifted the production to the most cost 

effective line and ran that one 24/7 because that was the only profitable operation.  

Backed by a successful private equity group, Clancey bought Applied Filaments in 1995.  It was 

a small company in Vermont that produced filaments for brushes.  Within nine months, he 

bought the largest competitive producer of brush filaments in the United State that had a small $1 

million manufacturing facility in England.   Europe was also the location of the largest European 

producer of filaments, a $30 million German family-owned business.   Clancey recounted: 

 It was not worth keeping the $1 million facility, so I focused on buying the family 

 owned  operation.  I got to know the owner and it took a couple of years for us to 

 gain trust in one another, but we finally did and he agreed to sell in 1997. 

We were now the dominant player supplying filaments in the western world.  We 

supplied brush filaments to just about anything that you can think of, from 
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toothbrushes, to brooms, to vacuum cleaners, to paint brushes and on and on. 

When we bought the company there was $6 million in EBIDTA and we doubled 

that in 3 years. I figured that the company was now worth over $100 million and 

we had paid around $50 million for the pieces.  I went to the board and said that it 

was time to sell.  This was my first experience as CEO and when I look back I 

was not forceful enough.  If I had to do it over I would put together a compelling 

presentation. I wasn’t seasoned enough to realize the price of ignorance.  

 

The company then had a year of excellent performance and Clancey was spending significant 

time in Europe running the company in Germany and another company they had purchased in 

the Czech Republic.  Success came with a cost, however, as Clancey realized that he was away 

from his family too much of the time.  “I was on the phone with my daughter when I had my 

‘cat’s in the cradle’ 
2
 moment.  I realized that I was away too much.”  

In 1999, one of the filament salesmen brought in a 3-pack of paint brushes and threw it on 

Clancey’s desk and asked: “How much do you think that cost?”   After looking over the package 

Clancey replied: “Around $12, but between $11 and $14.” The salesman replied “$4 – that’s 

what the Chinese are selling it for.” 

In a period of 24 months, an entire industry consisting of filament suppliers, handle suppliers, 

steel reinforcement suppliers, and final brush assemblers evaporated.  Applied Filament’s profit 

dropped $5 million overnight and even aggressive cost cutting did not work.  What had been a 

                                                           
2
  Harry Chapin wrote the song Cat’s in the Cradle about a father, who is moving upward in his career, but missing 

his son’s childhood and setting a poor example.  The  first verse and chorus is:  
 
“My child arrived just the other day 
He came to the world in the usual way 
But there were planes to catch and bills to pay 
He learned to walk while I was away 
And he was talkin' 'fore I knew it, and as he grew 
He'd say "I'm gonna be like you dad 
You know I'm gonna be like you" 
 
And the cat's in the cradle and the silver spoon 
Little boy blue and the man on the moon 
When you comin' home dad? 
I don't know when, but we'll get together then son 
You know we'll have a good time then” 
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billion dollar U.S. market had disappeared.  In the past, in order to reach the huge household 

market, paint brushes had been sold through a fragmented channel of paint and hardware stores, 

making the barrier to entry high.  Now reaching that same market were large retailers including 

Wal-Mart, K-Mart, Home Depot and others.  These large retail chains purchased huge volumes 

of product at low cost and the Chinese had realized they had the ability to provide a low cost 

mass market product. 

Unhappy with Clancey for not making a stronger case to sell before the subsequent market meltdown, 

Clancey was fired by Applied Filament’s board in December 1999.   He reflected: 

Now I only worry about what I don’t know and cannot control – not what I do 

know.  We never said to ourselves “What if the Chinese get in here?” We never 

saw it coming – no one had a clue. The whole industry was taken by surprise and 

the whole value proposition got changed overnight. 

 

But getting fired was the best thing that happened to me because I had to figure 

out what I was going to do with my life. And there was also my family.  I had 

been in Germany too much of the time.  I drew a 250 mile radius around 

Massachusetts and decided that my next acquisition would have to fall in that 

radius. 

 

For the next year Clancey worked on a consulting basis for his old partner who had purchased 

another division of Hercules.  Clancey ended up doing much the same thing as he had before; 

assessing operations and improving profitability. In 2001 he made his first solo company 

purchase– Forte Fabricators. The company was in the miscellaneous metals fabrication segment 

of the construction industry, supplying all the iron work for a building, excluding the actual 

structure.  This includes stairways, cat walks, metal supports, atriums and other specialty iron 

fabrications. Clancey put $100,000 into the company without private equity investors.  It was a 

$20 million company with experienced managers critical to implementing the strategy.  Clancey 

described Forte: 
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The company is in the construction industry and M&A people stay away from 

construction because of the lien structure that’s complicated by the bonding 

companies – everyone is subordinate to the bonding companies.  So this company 

was one that nobody wanted to buy, but was a great value that I could buy.  It had 

three key ingredients to make it work: 

 First, there was a guy {at Forte} who was good at estimating and even 

more – he knew how to bid and play the bidding game.  

 Second, there was a good engineering person and in this industry, it’s 

more than just engineering – it is understanding the scope of the project 

and how it fits the talents of the company.  Too many firms go under 

because they think that if they did a $10 million project they can do a $50 

million – but the parameters all change.  

 The third key ingredient was that they knew nothing about finance.  In 

this business you get chunks of money – I mean $200,000 to $400,000 at 

a time – and you have to know how to manage it so that you have cash.  

In other words, accounts receivables come in waves.  Sophisticated 

financial knowledge was needed, beyond the scope of the existing staff.   

We needed to add a CFO.  So in August of 2003, I hired my former 

controller of Applied Filaments. 

 

The company had other advantages: it was located in New Jersey, close to New York City.  New 

York’s infrastructure was old and there was lots of public work. Clancey estimated the size of 

the market at $250 to $400 million. The company also had its own fabrication shop, which meant 

that it did not have to subcontract out like many competitors and allowed it to be flexible and 

change jobs on short notice.  Clancey was also thinking ahead when he purchased this company. 

When you buy you need to know your exit: long term hold, or grow it and sell it.  

This was one where you needed to hold it a long time and pay off the debt.  The 

key here was the people in the equation.  The key people were both around 41 

years old when I purchased the company. I gave them each 11% of the company 

and had them sign a contract that said that they had to give me 3 years notice 

before leaving and couldn’t retire before 60. I also bought generous key man 

insurance for all of us. It took 9 years to pay off the debt – around $11 million in 

principle and interest.  Last year I distributed some of the profit to the key people.  

I don’t think that there are many places that they can go and be given 11% of a 

company like this one.  I also gave the CFO 6% and the lawyer 7% in lieu of 

being paid.  He’s a happy camper now. 

In 2003, Clancey was asked by a private equity group to get involved with the purchase of a 

polystyrene cup manufacturer selling to large grocery chains.  After looking at the four 
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production lines and the manufacturing set up, he knew exactly where he could cut costs 

substantially. 

I looked at the lines and said to myself, we are going to make a pile of money.  

This was similar to the one I did in 2000 – different product and technology, but 

the same fundamentals.  Everything was going fine. but I saw this one coming.  

The raw material that had been at $.32 - $.55 per pound for 30 years, then within 

18 months had risen to $0.80.   Against my advice, the investors put more money 

in. We were up against some large companies in a very competitive market.  

There was no way we could drive enough costs out to compete regardless of what 

we did.  Everyone got hurt in the retail space, but the larger companies had most 

of their business in the institutional space where they had enormous leverage to 

raise prices.  

I had to figure out how to protect the employees, so I put us in to a Zone of 

Insolvency, a legal term that describes a situation where you are no longer viewed 

as a “going concern.” In fact, that’s what protects the employees.  It is a situation 

where the employees come first and you don’t worry about the shareholders, the 

senior debt is only subordinated to the obligations to the employees.  You have to 

make sure that wages, healthcare, pensions, etc. are all fully funded and current 

when you close the doors.  Then you have to figure out when you will be out of 

money and raw materials and walk away on that day.  That’s what we did and the 

suppliers along with the shareholders, (including me) were the only ones that got 

the short end and lost all of their money. 

 

The Current Company 

Specialty Materials Technologies Company (‘SMT’) was started around 1930 to produce custom 

molded heel counters for footwear manufacturers around the globe.  The molded counters 

provided stability and strength in the heels of U.S. Military boots and many lines of civilian 

shoes and boots.  Made with customized cutting dies, SMT molded the counters from an array of 

raw materials in a process that cut, skived and molded the counters into various thicknesses, 

depending on the end use.  In the 1990’s the company had diversified to a point where counters 

were 50% of the business.   In 2003 right before Clancey bought the company; SMT acquired its 

only North American competitor and was the sole supplier of molded counters to the military. 

(See Exhibit 1 for a Timeline.) 
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 Leveraging its customization knowledge, SMT also manufactured precision, cost-effective 

cutting tools and cutting dies for leading consumer products companies and converters.  The 

company utilized the latest technology to custom engineer quality, long lasting tools and cutting 

dies.  

Revolutionizing the use of a cleaning ‘card’ in high-tech transaction equipment resulting in a 

patent, SMT had become the market leader in cleaning card manufacturing with over 400 

technical cleaning products and 120 customers worldwide. The precision cut card was swiped 

through the machine to erase accumulated dirt that affected the reading of transaction 

information for credit card swipes and currency readers. SMT had relationships with scanner 

OEMs as well as end-user endorsements from some of the largest entities in the industry, 

including New York City Transit, the United States Postal Service and the Las Vegas casinos. In 

2007 SMT bought its only competitor, so it owned 100% of the cleaning card companies. 

Clancey discussed the card cleaning business: 

Our competition was Q tips – it was a behavior issue – people would clean the 

readers by hand.  Banks would take a dirty scanner out of commission, replace it 

with another, and send them out to be cleaned.  This required owning an inventory 

of scanners.  They could buy cleaning cards and save hundreds of thousands of 

dollars.  We could be a $100 million company if we could convince the holder of 

the purse strings, but the selling process was complex.   The buying decisions 

weren’t typically made by the person who oversaw the maintenance of the 

devices. 

 

In a ‘perfect storm’ of bad news,  the fall of 2008 saw casino sales down substantially, Lehman 

Brothers had closed its doors, and  the U.S. and European economies were in real trouble.  If it 

continued, it would affect the debt markets and that would influence how deals were made in 

mergers and acquisitions.  Clancey was concerned: 

I didn’t like what I saw so I decided to consolidate. We shut down the plant in San 

Diego and moved everything to Maine and did a major reorganization in October 

of 2008.  By the end of the year we had absorbed all the costs including 
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severance.  I took no pay in 2009 and other managers took anywhere from a 10% 

to 20% cut.  We took a few more people out, but could not layoff anymore and 

keep operating.  We needed to be more creative and find better ways to do it.  By 

March of 2009 everybody got it {the need for more productivity, as well as cost 

cutting}. Everybody worked together. I felt by the mid-2010 that there might be a 

window to sell the company, but I needed help in creating a story that would put 

the Company in a favorable light. 

Clancey had hired an investment banker and by late 2010, two firms came together looking to 

buy the company.  However, they wanted to split the assets – one would get the cleaning card 

business and the other would get the rest.  Clancey commented: 

They didn’t understand that it was very difficult to split them apart.  The [SMT] 

companies were interrelated and everybody had pulled together since the 

reorganization and layoffs.  It was almost impossible to pull them apart – it would 

not work. Managers were on the shop floor and sales in 2010 were coming back. 

I could make a lot of money on this deal, but most of the employees were going to 

lose their jobs. I decided to call the lead private equity sponsor I had co-invested 

with and who had been the CEO of the polystyrene cup transaction in 2006.  He 

had lost $3-4 million at that time, but I knew that if he liked the deal, he would 

keep the Company together. 

At the end of 2010 Clancey looked at the performance of SMT and began to question his 

reasoning to sell. The employees had really stepped up:  

I couldn’t believe it. I had almost lost hope in February of 2009 and was sure that 

the company was going under.  By the end of 2009 we had recorded our highest 

level of profitability in the Company’s history and in 2010, profits were 50% 

higher than 2009.  I am not so sure now, but I still have a lot at stake – not the 

least of which is my house {as part of his net worth}.  I have personal guarantees 

for the senior debt, which was almost $3 million.  I need to think of myself. I am 

now 55 and somehow my gut tells me that the macroeconomic trends and 

pressures are unlike anything I’ve seen before.  On the other hand if the Company 

takes off, I could easily make a multiple of the Company’s current valuation.  

(See Exhibits 2 and 3 for Financial Statements) 
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Exhibit 1 Timeline 

 

1979  BSME from – Virginia Tech 

1979  Joined Hercules, Inc. in June 1979. 

1985 Hired by Extrusion Tech 

1993  Executive MBA – Northeastern University 

1994 Left Extrusion Tech in 1994 after an IPO in 1991. 

1995 Bought Applied Filaments and five more filament companies by 1999   

1999  Got fired from Applied Filaments, on December 23
rd

. 

2001  Bought Forte Fabricators 

2003 June 2003 - Hired by Private Equity Group to run Polystyrene Cup Company 

2003  November 2003 bought Specialty Materials Technologies 

2007 August 2007, Specialty Materials Technologies acquired its only competitor 

2008  First sign of economic head winds - casino sales plummet 

2009  September 2009, decide to cut staffing levels to bare bones after Shearson 

announcement by then Treasury Secretary Hank Paulson. 

2010  May 2010 retains investment banker. 

2010  September two strategic buyers interested 
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Exhibit 2 

     

         Specialty Materials Technologies 

Consolidated Income Statement 

                  

    2007 2008 2009         

Net Sales 11,232,198  12,698,308  11,338,190          

  Cost of Sales 7,283,293  7,843,178  6,868,390          

Gross Profit 3,948,905  4,855,130  4,469,800          

  Administrative expenses 1,620,126  2,347,881  1,697,687          

  Sales/marketing expenses 1,133,690  1,462,644  1,188,172          

  Bus development expenses 44,040  253,909  131,686          

Operating Income 1,151,049  790,696  1,452,255          

  Interest expenses 698,391  710,031  648,193          

  Bond discount expenses 14,220  14,220  10,665          

  Warrant Accretion Expense      597,280          

 
Interest Income - -           

 
(Gain)/loss on sale  (2,500) (36,621) (52,566)         

  Other (inc)/expenses (6,500) 10,811  (5,032)         

Income before taxes 447,438  92,555  253,715          

  Income tax expense 277,322  (163,032) 345,254          

Net Income 170,116  255,287  (91,539)         
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Exhibit 3 
Specialty Materials Technologies 

Consolidated Balance Sheet 

                      

      2007 2008 2009           

ASSETS                 

  Current Assets                 

    Cash & equivalents 335,557  200,729  53,373            

    

Accounts 
receivable , 
net 1,442,653  1,565,974  1,371,143            

    Other receivables 12,446  2,690  9,960            

    Inventory, Net 1,951,460  1,975,805  1,817,522            

    Prepaid Expenses 69,282  157,544  74,414            

    Deferred Tax Asset 142,496  132,912  135,674            

    Other Current Assets 211,778  290,456  -           

       Total Current Assets 3,953,894  4,035,654  3,462,086            

                      

  Property & equipment net  goodwill 4,199,604  4,816,921  4,568,168            

  Goodwill 728,522  728,522  728,522            

  Intangible assets, net  3,351,948  2,659,608  2,174,193            

  Other assets - 250,000  257,087            

Total Assets 12,233,968  12,240,705  11,190,056            
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Current liabilities        

  Current portion of long term debt 486,250  150,000  150,000  

  Current portion of subordinated debt - 200,000  200,000  

  Current portion of capital leases 4,783  216,717  224,655  

  Accounts payable  792,527  566,050  402,480  

  Income taxes payable  (110,829) (153,382) 81,721  

  Accrued Payroll 2,208  102,680  92,237  

  Accrued Interest  100,984  162,935  289,865  

  Other current liabilities 119,073  809,727  229,436  

     Total Current Liabilities 1,394,996  2,054,727  1,670,394  

          

Revolver 1,460,971  1,600,000  1,369,592  

Long -term debt, net of current portion  3,703,229  537,500  387,500  

Capital lease obligations, net of current portion  - 2,471,149  2,246,495  

Subordinated debt, net of bond discount 2,725,115  4,306,002  3,750,000  

Deferred tax liabilities 874,334  109,567  86,076  

Other liabilities 2,039  593,034  1,142,724  

    10,160,684  11,671,979  10,652,781  

          

Warrants 316,609  - - 

Additional Paid in Capital 1,114,703  292,865  292,865  

Retained earnings 654,614  525,861  247,551  

Other comprehensive income  (12,642) - (3,141) 

    2,073,284  818,726  537,275  

    12,233,968  12,490,705  11,190,056  
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Hard Decisions to Learn From: A Journey 

 

Discussion Points 

 

Case Synopsis 

In 2010, Brad Clancey faced a tough executive decision.  His company, Specialty Materials 

Technologies (SMT) might have to be sold.  The downturn of 2008 had led to cost cutting across 

the board and there seemed little more to cut.  On the opportunity side, two prospective buyers 

have emerged, wanting to divide the assets, which would lead to massive layoffs.  For Clancey, 

what once would have been a straightforward economic decision now had people involved; 

people who had worked for him diligently and creatively to keep things going.   As a corporate 

leader, a once straightforward strategic divestiture has been impacted by life and career. The case 

traces the events where Brad Clancey experienced the events and “learned” the impact his 

strategic thinking and leadership behavior (and effectiveness) have on others. These 

‘trigger’events fueled his learning as a leader and person, and some of the triggers were 

imbedded situationally in issues that created tensions between his personal and professional life.  

Ultimately it is these very personal issues which may well inform his strategic decisions.  

 Case Use 

The case is appropriate for undergraduate, graduate and executive courses in strategy, 

organizational behavior and leadership. 

Research Methods 

The case is based on interviews and executive MBA class interactions with Brad Clancey. 
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Learning Objectives 

The case demonstrates the intersection between life strategy and organizational strategy, a topic 

seldom seen in academic theory, but highly relevant to effective leadership.  Brad Clancey’s 

experiences allow students to evaluate the growth of one manager’s emotional intelligence and 

the strategic impact of personal values and aspirations on strategy selection and implementation. 

Key Issues:  Self-awareness, Strategic Decision-Making, Life Balance, Emotional Intelligence, 

Empowerment, Leadership Values and Behavior. 

 

 

Suggested Readings 

 

Christensen, C. M. (2010). ‘How Will You Measure Your Life?’ Harvard Business Review, 

88(7/8), 46-51. 

Collins, J. (2005) . “Level 5 Leadership: The Triumph of Humility and Fierce Resolve.” 

Harvard Business Review, 83(7/8), 136-146.  

Drucker, P. F. (2005). ‘Managing Oneself’ Harvard Business Review, 83(1), 100-109. 

Eisenstat, R.; Beer, M., Foote, N.,  Fredberg, T., & Norrgren, F.  (2008) “The Uncompromising 

Leader” Harvard Business Review, 86(11) 51-57.. 

George, B., Sims, P., McLean, A. N., & Mayer, D. (2007). ‘Discovering Your Authentic 

Leadership’ Harvard Business Review, 85(2), 129-138. 

Goleman, D. (2004). ‘What Makes a Leader?’ Harvard Business Review, 82(1), 82-91. 

Stoner, C. R., Robin, J., & Lori, R. (2005). ‘On the edge: Perceptions and responses to life 

imbalance.’ Business Horizons, 48(4), 337-346.  

 

 

 

Key Student Takeaways 

 

In teaching this case there are some key takeaways that can be quite powerful. These include: 

 

a) Self-awareness and understanding one’s value system and priorities are critical to 

executive decision-making, well-being and organizational effectiveness.  The 

Christiansen, Collins, Eisenstadt et al., Drucker, Goleman and George et al. articles all 

emphasize understanding oneself, reflection, empathy and self-regulation in the 

leadership process. Reporting on insights from the 75 members of the Stanford Graduate 

School of Business Advisory Council, the George et al. article cites self-awareness 

mentioned as the most important leadership capability needing development.  

Christiansen, in particular, focuses on creating a value-based life strategy that helps 

guide decision-making in difficult situation, while Drucker argues that leaders should 
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focus on their strengths, but understand themselves well enough to know their “bad 

habits” can inhibit effectiveness. In the evolution of Clancey’s career, outlined below, 

we can see the early M&A “skills” quite clearly, but perhaps an executive still 

developing in terms of self-knowledge. Over time an individual of increasing maturity 

and personal insight emerges and one whose leadership skills improve markedly.  

Clancey responds to life events with increased reflection and changing priorities. 

 

b) Crucible or “trigger” events can set in motion changes in awareness and behavior. 

Clancey fails and finds himself thousands of miles away, trying to maintain a 

relationship with his daughter and family. Although not in the case, Clancey reflected on 

this: 

 
The best thing that ever happened to me was getting fired. Because, first of all, 

you don’t realize that you’re spent, you don’t realize how consumed you can be in 

a business or your activities until you’re physically removed from it. You lose 

perspective. You just don’t realize that you are really not a good father, you are 

not a good husband, you’re really not enjoying life, you know, it sounds simple, 

but you’re not smelling the roses. Because you are really not slowing down 

enough to appreciate anything you are doing.” 

 
George et al. discusses these crucible moments and leaders learning from their life stories,   

sometimes through reframing events as personal levers to change.  Clancey becomes decisive in 

reframing his life, positioning and balancing his family needs with his executive needs.  

c) Leadership behavior can change and become more effective as a result of increased 

awareness and changes in priorities.   In this case, we see a “new leadership” style emerge, 

one far more transparent and empowering of all organizational members, involved in and 

affected by decision-making.  Though Clancey still has a “focused agenda”, his day to day 

behavior is far more transparent, engaging and driven by full participation in the problem 

solving process. Eisenstadt et al. and George et al. are terrific readings that speak to leaders who 

engage in full participation through empowerment techniques that lead to higher quality 

decision-making.  

Clancey reflected on this: 

“[With SMT in crisis] I spent more time with lower level employees. I loved going 

to maintenance and warehouse because I realized that’s where the real information is. If 

you want to know what’s going on in a manufacturing facility, you should spend time in 

these places. These people talked with me and I just learned things. As an executive, you 

want the truth. Just tell me what’s going on. Because we can figure it out, we can 

improve something if we know what the problem is. But if we don’t have the whole story 

we could come up with a wrong resolution. So by having interactions with these folks, 

you will be able to get the idea of what’s really going on, and you could develop a great 

personal rapport, and they really like that. So the rest of the management started doing 

the same thing. They realized that he (Clancey) is doing it, so we’d better do it because 

he’s finding out stuff that we don’t know. We have this idea here and a lot of times it is a 
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simple and less expensive process. It’s pretty easy. … To the employees, if you have a 

good idea, you don’t have to go to the CEO, you can go to anybody in the management 

and that became the new paradigm. “ 

This reflects the increased levels of trust and collective leadership discussed in Eisenstadt et al. 

and what Collins alludes to in discussing how “Level 5” leadership involves the organization 

becoming more important than the leader in energetically responding to challenge. As we see in 

this case, the effect is cathartic with the real creativity around, and ownership of, organizational 

challenges shifting to the lower levels of the organization.  Clancey makes these changes in his 

own behavior and to his surprise (initially), the profit position of SMT improved dramatically. 

 

Teaching Suggestions 

This case has been effectively used in the opening sessions of the executive MBA course, where 

students are just beginning to consider the role of leadership, the impact of executive decision 

making and work/life balance.   The case raises as many questions as it answers, but perhaps that 

is what makes it fascinating.  There are lots of questions that could be asked, but the imbedded 

issues require reading “between the lines”.  Instructors may initially want to focus on the basic 

trajectory of Clancey’s career asking “Who is Brad Clancey?  What makes him tick?”  Student 

responses might be recorded on several boards, roughly grouped around “phases” of his 

professional personal development.  Once the basic phases are apparent, discussion can be 

broadened to evaluate whether Clancey’s motivation changed over the course of his career and 

how his leadership behavior has changed and how that impacts the current decision.  

 

Discussion Questions 

 

1. Who is Brad Clancey?  What do we know about his career and motivation? 

Basic case information about Clancey’s career can be grouped and framed with the 

following descriptors: 

PHASE 1: Honing His Craft as the Technical Acquisitions Expert.  Early in his career 

Clancey had many opportunities at Hercules and Extrusion Tech to develop and hone his 
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expertise and abilities as an acquisitions analyst.  He developed an analytical process that 

capitalized on his competencies in evaluating product lines right down to the “machine level” to 

make decisions that had quick financial impact. He was apparently the dreaded “hatchet guy 

“(interestingly, not his perception) who came in, did the analysis, made the recommendations 

affecting products and people and then moved on in a relatively short span.   He was a COO at 

30 – a “rock star”. His growing expertise allowed for the further analytic opportunities -“27 

acquisitions”.  One would assume that his M&A expertise resulted in significant financial 

rewards allowing new paths in his career. This would clearly impact the balance of intrinsic and 

extrinsic motivation (George et al., 2007), with considerable lowering of the need for 

monetary/extrinsic motivators. 

PHASE 2: The Explorer and Global Entrepreneur.   In this stage Clancey had both the 

opportunity and expertise to leverage his skills. His efforts involved more ownership (Applied 

Filaments and the German acquisition) and increased strategic responsibility (a young CEO, 

doing multimillion dollar domestic and international deals).  This phase was also characterized 

by two related setbacks: his inability to persuasively capture a “sell” opportunity (despite his 

status as CEO) and being caught off guard by changes in the competitive environment (i.e., 

Chinese entry into the filament market), with the result that the Board’s held him responsible for 

not avoiding the company’s loss in value. He was fired – a crucible event that, coupled with his 

‘Cat’s Cradle’ moment with his daughter, opened the door to increased self-awareness (Drucker, 

2005; George et al., 2007;  Goleman, 2004) and afforded time to reconsider his priorities 

(Christensen, 2010). 

PHASE 3: Taking Stock: Emerging Life Balance, Reflection and Changing Leadership.  

The result of Clancey’s reassessment is greater consideration of what mattered in his life.   Job 
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selections depend on proximity to home, not financial or status rewards.  While still achievement 

oriented - Forte Fabricators was still “this company was one that nobody wanted to buy, but was 

a great value that I could buy”, his approach was significantly different than in phase two.  

Obviously the statement of marking a spot in Massachusetts and drawing a 250 mile circle was 

both symbolically strong and noteworthy. From here to the end of the case, there is ample 

evidence of a leader who still values achievement but who now seems more considered in the 

personal impact of his decisions on those around him (and for himself personally).  He showed 

strong insights to his 40-something “key people” at Forte Fabricators, offering increased 

distribution/sharing of company profits; in the “perfect storm” of bad news and economic 

challenge he invoked a “Zone of Insolvency” to protect employees.  He took no salary when 

conditions deteriorated for Specialty Materials in 2009, and fully engaged organizational 

members in creative problem solving and response to crisis. Despite his perception of a window 

of opportunity to sell the company in mid-2010 for personal gain, he was concerned about the 

impact on employees in potentially splitting the firm (George et al., 2007) 

 

2. What changes take place during his career in terms of leadership behavior and 

decision making?  Are these significant changes?  What seems to explain them? 

In honing his craft, Clancey appears in his comments to have been the classic go-getter, driven 

by ego and opportunity.  He was bright [and knew it], his rock star status based on his growing 

skill in due diligence, doing profitability and productivity analysis more thoroughly than others.  

His value was getting the job done. 27 acquisitions even in several years demonstrated at a 

minimum a high intensity work level.  Interestingly enough, there is no hint of internal personal 

conflict caused by the consequences of his analysis and recommendation, life balance and 
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priority issues, competing identities, or mention of employee involvement in the role of laid off 

employees in strategic decisions or the impact on them personally.  

As a successful young CEO, in Phase 2, Clancey continued to expand his horizons.  The 

expanding his company domestically and internationally with no apparent change in approach, 

until he was held responsible for not anticipating the unexpected and fired.  Though learning 

experiences, these would certainly have also involved significant stresses and strains and it is 

about this time when there seems converging forces of career, family and leadership behavior.  

Arguably, getting fired was the lynchpin to Clancey’s growth as an individual and leader. While 

building his career, he has developed many business and strategic skills, but as he observed “I 

was on the phone with my daughter when I had my ‘Cat’s in the Cradle’ moment.  I realized I 

was away too much”.  In reality, his firing offers the opportunity to integrate his life, with 

stronger emphasis on family and other personal priorities. (Stoner et al., 2005).  

The Forte Fabricators investment is thoroughly analyzed – market opportunities, key advantages 

and skill sets, lack of competing investment and ability to leverage his [and his CFO’s] strengths.  

However, Clancey also invested in the personnel – giving key staff a stake in the future success.  

The intent was to use the company’s cash flow to pay down the debt, with an 8-10 year time 

horizon; not a quick flip. 

The personal and personnel considerations are clearly demonstrated with the polystyrene cup 

company and the Zone of Insolvency solution.  Clearly, Clancey’s concern for the employees’ 

welfare was paramount and while the shareholders [including Clancey] took the loss, one 

suspects he could sleep at night after the operation shut down.  

By the time Clancey is involved in SMT, he engages employees at a higher level, seemingly 

increasing his reliance on them through transparently owned problem-solving techniques and 
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empowered decision-making. Almost to his surprise this leadership approach to problem-solving 

and decision-making yields committed effort to performance improvement and in fact strong 

financial results, complicating the current situation. 

 

3. How does Clancey’s evolution as a leader impact his current decision? 

 

Clancey’s current dilemma reflects the evolution of his career, leaving him between a rock and a 

hard place.  He faces a personal risk based on professional acumen. His executive and analytical 

skills indicated the economic situation was dire.  His assessment in 2009 had been that the 

company could be ‘going under’ and his personal investment [net worth including his family’s 

home] made his financial concern highly personal.  At age 55, he might not be able to recoup 

major losses. However, selling the company to ensure his family’s financial security could result 

in job loss and economic disaster for employees. “I could make a lot of money on this deal, but 

most of the employees were going to lose their jobs.”  Even selling the company to an owner 

who was likely to keep the firm together, which might have taken some of the onus off the 

decision to sell, apparently did not absolve Clancey from all responsibility (evidenced by his 

indecision to immediately act on the possibility).    

 

There also existed the siren song of success.  His employees and managers tightened their belts 

to survive and had in fact triumphed “By the end of 2009 we had recorded our highest level of 

profitability in the Company’s history and in 2010, profits were 50% higher than 2009.  If he 

decides to hold out and …the Company takes off, I could easily make a multiple of the 

Company’s current valuation.” 
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4.  What should he do with Specialty Materials? 

The answer to this question is likely to depend on the class level [undergraduate versus 

executives] and the preceding discussion.  It might make a better discussion to evaluate the class’ 

assessment of how Clancey might have made the decision at different points in his career: 

Phase 1: The decision is likely to be driven by the economics.  The fat has been cut out of SMT, 

the operation is presumably stream-lined and it no longer appears to be a dying entity.  The 

recently improved financial performance seems likely to increase the salability of the company 

and perhaps attract additional and/or better buyers.  

Instructors may want the class to perform an economic analysis of the SMT proposal, placing a 

value on the company.  Based on the case exhibits, in 2009, SMT had sales of approximately 

$11.3 million, operating income of $1.4 million and income before taxes of $253,000 [after 

paying a non-recurring Warrant Accretion Expense of almost $600,000). 

Students can generate various scenarios or a range of values of SMT.
3
  Based on a 1 to 3 multiple 

of revenues, the company would be worth between $11 and $33 million.  Based on a multiple of 

earnings of 5 (yielding a return to the buyer of 20%), the value of the company would be around  

$1.25 million and with a multiple of 10, around $2.5 million.   If the $600,000 expense is added 

back, then the income before taxes would be approximately $900,000.  Using that number and a 

multiple of 10, the value would be around $9 million, or close to 1x revenue.  Given the 

Inventory, Accounts Receivable and debt on the Balance Sheet, a reasonable range seems to be 

between $3 and $6 million.  The instructor can take a vote asking the class what they would pay 

or break them into groups and have them justify the number chosen. 

                                                           
3
 Students can be assigned a reading on valuation, such as Chapter 15 in New Venture Creation, 6

th
 Ed, Jeffrey A. 

Timmons and Stephen Spinelli, McGraw-Hill, 2004. 
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Phase 2: Possibly consider expanding the business.  The Forte Fabricators acquisition clearly 

demonstrated that Clancey could also invest for the long haul.  He evaluated the investment 

based on the proximity to market (New York with an estimated $250-400 million potential), the 

competitive advantages of in-house fabrication and key staff expertise as well as the lack of 

financial sophistication and took a long view.  While the current economic outlook was grim, the 

capabilities and improved performance of SMT might offer the opportunity of select growth 

through acquisition. 

Phase 3: ‘First, do no harm’.  While the mature Clancey is fully aware of his own and his 

family’s vulnerability in the current situation, his decision will heavily depend on the prevention 

of collateral damage to others.  It’s not solely about the numbers anymore. 

 

What Happened? 

SMT was sold for approximately $8 million in 2010.  Clancey had contacted the prior owner of 

SMT and negotiated a sale that would keep the company intact. 
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ABSTRACT

Strategic development process has been connected to performance in companies 

(Tapinos et al., 2011; Hart and Banbury, 1994; Miller and Cardinal, 1994; Yusuf and Saffu, 

2005). This paper researched the scale and types of strategy tools and Operation Research 

(OR) tools and techniques used by profitable, large companies in Indonesia. The sample 

consisted of 22 company executives, each representing a contributor of strategy team at 

large companies in Indonesia. A self-report questionnaire inquiring on company strategy 

development process practices was distributed. The data were examined to identify general

themes associated with Dyson’s (Dyson et al., 2007) seven stage strategy development 

process and other popular strategy tools and techniques utilized in company strategic 

planning. The data exposed that these large companies essentially engaged in extensive

planning on a proper basis. However, traditional strategy tools and techniques prevalent in 

strategic management literature were not used in the process. Realistic implications of the 

contextual nature of companies’ strategic development process are discussed.

INTRODUCTION

Strategic Development Process is a subject that has been widely explored both 

theoretically and empirically in recent years (Hammer et al., 2011; Tapinos et al., 2011;

Kunc et al., 2011; Fiorelli, 2011). Strategic planning another term of strategy development 

process has been associated to company performance, change implementation, and decision 

success (Hutzschrenereuter & Kleindienst, 2006). Aldehayyat and Anchor (2008) 
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researched the use of strategy tools and techniques in Jordanian companies which were 

listed on the Amman Stock Exchange, the key results of the research that the managers of 

these companies had an understanding of most of the strategy tools and techniques

surveyed that the use of strategy tools and technique related more to the company’s size 

and less on the age and nature of the business. Yusuf & Saffu (2005) reported varied 

findings in the relationship between strategic planning and company performance in small 

and medium size companies. But there is still a strong relationship between strategic 

planning and performance in large companies in UK (Tapinos et al., 2007; Tapinos et al., 

2011). This study required to explore to the link between performance and strategic 

planning process in profitable large Indonesia companies representing two industries. This 

study also vital to identify the strategic planning tools and OR tools utilized in these two 

companies’ activities. Since many companies have a high failure rate, information from this 

study might prove valuable in helping such company understand and apply the successful 

strategic development process practices of increasing profitable businesses to their company

situations.

LITERATURE REVIEW

Strategic Development Process and Company Performance

The development of strategy has remained a major topic in strategy-process 

research because successful strategy planning has been coupled closely to some important 

business variables. Because companies are looking for a cure to overcome challenges to their

capability, strategy-process studies are dominated by the linkage of strategic planning process 

and performance (Hutzschrenereuter and Kleindienst, 2006).

There are some of the several studies contributing to the body of research validating 

the linkage of strategic planning and company performance. Hart and Banbury (1994) 

determined that strategy-making processes are significant predictors of company

performance and that companies able to accumulate several modes of strategy-making 

appear to out-perform less capable companies. Miller and Cardinal (1994) found that 
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strategic planning is positively associated with company performance. Andersen's (2000;

2004) studies exposed strategic planning processes are positively associated with positive 

performance effects across industries. 

Many other studies emphasize on different characteristic of strategy making 

process. For illustration, Nutt (1998) noted that evaluation tactics used in strategic decision 

making influence decision success. Kunc et al., (2011) confirmed that strategic direction

and goals and their corresponding strategic initiatives should be rehearsed to ensure that the 

strategic initiative will contribute positively to the sustainability of the company. Most of 

studies found that strategy making process is considered important aspects of strategic 

management. 

Strategic Development Process in Indonesia Large companies.

Many studies across industries and countries around the strategy planning and 

strategic development process in large companies have also resulted in linkage of strategic 

planning and company performance. Grant (2003) tries to explain the empirical gap by 

describing the characteristics of the strategic planning systems of multinational, 

multibusiness companies faced with volatile, unpredictable business environments. The 

study shows that these strategic planning systems refined adaptation and responsiveness, 

but shows limited innovation and analytical sophistication. Berry (1998) establishes that 

during the early stages of a company's life, strategic planning does not have to be a highly 

formalized process. He noted that companies employing strategic planning processes 

exhibited enhanced corporate performance. Lumpkin and Dess (1995) initiated that simple 

approaches to strategy making can be effective during the early stages of a company's 

growth, but may have negative effects in later stages. 

Little is known about the practice of strategic planning or strategic development 

process in Indonesia. The limited knowledge of the strategic development process practice 

is suitable partially to the fact that many companies is not taken seriously strategic 

development process but also because relatively little has been researched or reported in 

Indonesia. In reality only few empirical studies have been done which clarify strategic 
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planning process in Indonesia companies. For illustration, a study was done by Neal Jr. 

Larry (1994), on strategic planning of P.T. Caltex Pacific Indonesia and some strategy 

researches were conducted by School of Business Management, Institute Technology 

Bandung (SBM – ITB).

Strategy Tools and Techniques

The term “strategy tool” is used here to include the full range of concepts, ideas, and 

techniques and approaches that structure or influence strategy activity. This study is 

concerned with how managers use these strategy tools as they carry out strategy activity. 

Some of the strategy tools within the scope of the paper are business process re-

engineering, competitive analysis, the balanced scorecard, portfolio analysis models, core 

competence and resource-based approaches. 

Many studies (Kettinger et al. 1997; Pidd, 2003; Hodgkinson et al. 2005; Stenfors, 

2007; Knott, 2008) have recognized that strategy tools are regularly used by managers to 

support their strategic decision making. Hodgkinson et al. (2005) found that the most 

common strategy analysis tools used were well known and relatively simple. The popularity

of strategy tools seems to be based on teaching these strategy tools in the business schools 

and on their relative ease of application in practice. Al Ghamdi (2005) did an empirical study 

in Saudi Arabia which revealed that the most regularly used strategy tools and techniques 

were benchmarking, analysis of critical success factors and sensitivity analysis, followed by 

product life cycle, SWOT and stakeholder analysis. 

Rigby (2001) reported that some findings from survey conducted by Bain and Co

that on average companies use twelve strategy tools. Rigby D & Bilodeau B (2009) argue 

that the global downturn certainly has taken a toll on management tool use in 2008, both in 

the number and kinds of tools executives used, because strategy tool usage declined, with 

firms employing an average of 11 tools, down from 12 tools in 2000 and from 15 tools in 

2006. These findings are supported by another survey that found strategy tool use to be a 

normal part of strategy workshops (Hodgkinson et al., 2005). Strategy tools are also a key 

module of typical MBA strategy teaching and the associated texts (Johnson et al., 2005), 
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and continue to be supported in practitioner-oriented strategy literature. 

The extensive use of the well-known and relatively simple strategy tools by practicing 

managers may be partially explained by Knott’s (2008) study, based on ten interviews with 

practicing managers, where “management fads” and “tool skepticism” appeared common. He 

suggests that the strategy tools are used more for facilitation, communication, and for the 

inclusion of managers in strategy interactions, rather than for their main purpose or analysis. 

Other than strategy tools category, there are Operational Research (OR) tools, these 

tools have been developed mainly by systems and process researchers, and a number of 

contributions to strategy supporting tools and models have been from this area. Checkland 

(1999) has contributed with his Soft Systems Methodology (SSM) that links theoretical 

systems thinking to the real world. SSM has been applied in practical situations in many 

organizations (Checkland and Scholes, 1990; Checkland and Poulter, 2006). Other strategy

support tools from this field of study are: Problem Structuring Methods (Rosenhead and 

Mingers, 2001; Franco, 2007), Systems Modelling (Pidd, 2004), Simulation Models (Kotiadis 

and Mingers, 2006). Most of the work from this field of study has been at the functional level 

of the organization to solve specific operational problems and many useful models and 

concepts have been developed over the years.

Although there are several standardized strategic planning tools available for use, 

literature shows that traditional planning methods have changed to reflect the needs of 

organizations today. Hutzschrenereuter and Kleindienst (2006) recognized that current 

strategic planning has different features than top-down hierarchy processes of the 1960's and 

1970's. Hutzschrenereuter and Kleindienst (2006) found that, strategic planning is seen as a 

factor that is able to improve integrated different capabilities, internal communication, and 

coordinate organizational activities across functional areas.

Strategy formulation has advanced in theory and practice (Hutzschrenereuter & 

Kleindienst, 2006). Various studies began with the belief that strategy is the result of strategic 

planning process (Mintzberg, 1994) and later to demonstrate that strategic decisions are made 

outside the strategic planning process in reaction to opportunities and threats and are then 

integrated into the strategic plan (Grant, 2003). Understanding how strategy development 
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process has refined in successful companies could demonstrate valuable to the academic and 

practicing business community.

Research question

Based on the gaps in the literature, mainly in large companies, this study investigated 

what kinds of strategy tools, and techniques are needed for large companies to accomplish 

success. The study accounted here is an effort to evaluate the scope of formal strategic 

development process via Dyson’s SDP in profitable large companies in Indonesia and 

identify the types of strategy tools and techniques they employ. The explicit research 

questions in this study were:

Research Question 1: To what degree do profitable Indonesia large companies plan 

comprehensively? 

Research Question 2: What types of strategy tools and techniques are used in these Indonesia 

large companies?

METHODOLOGY

Setting and Sample

This study was conducted with 22 executives that contributed to strategic planning 

process. Each officer represents an officer from 2 large companies in Indonesia. Case Study 

Organisation (CSO) A is the technology company and Case Study Organisation (CSO) B is 

the mining companies. The industries represented technology and mining sector. The sample 

used was a judgment sample, a type of sampling used in exploratory research in which the 

researcher chooses the sample to comply with definite criteria (Cooper & Schindler, 2001). 

Financial profit in large companies and the inclusion of the company in Kompas 100, 

Indonesia Stock Exchange (IDX), Indonesia/s Fortune 500 and best companies in Warta 

Ekonomi magazine, was the main criterion selected for inclusion in the case studies. 

Financial profit was also the measure of performance.
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Data Collection

The data were gathered by means of a survey of 22 managers and strategy planning 

contributor from the two companies involved in the study. In particularly, a semi structured 

interview and a self-report questionnaire was developed to collect data on the strategy 

development processes, tools, and techniques used in company strategic planning and 

administered to the participants. The questions were based thorough review of strategic 

planning literature and Dyson's (2007) strategic development process (SDP) model, the 

questionnaire adapted from Tapinos (2005) and Tapinos et al., (2007). The Dyson’s SDP 

model includes three main components; a future view, to ensure the organisation knows 

where it is going; a rehearsal component to test and evaluate strategy options; and a control 

component to monitor progress (dyson, 2007)). As it can be seen from Figure 1, it has seven 

essential elements that are numbered in a sequential manner, but can form iterative loops. 

These elements are: direction setting, performance measurement, sense making, creating 

strategic initiatives, evaluating options, rehearsing strategy, selecting and enacting strategy or 

implementation. The SDP model provides a systemic view on strategy development 

highlighting the interdependencies and interconnections between the elements of the process 

(Hammer et al., 2011). The main areas of interest from this review with regard to strategy 

development, for this research are the SDP model, as a comprehensive and up-to-date 

prescriptive model of the strategy development process. 
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Figure 1. Strategy Development Process (Dyson et al, 2007).

Data Analysis

To determine the extent and types of strategic development process used, the 

responses were content analyzed for the inclusion of all components of the seven stage SDP 

model as described by Dyson et al., (2007) and further analyzed for common themes 

associated with SDP models. The analysis conducted was adapted from the three stage 

process employed by Shimoni and Bergmann (2006) in their examination of organizational 

texts. First stage study, they included a separate analysis of each questionnaire in which 

principal content and themes were identified by reading each questionnaire. Second stage

analysis, they identified thematic unity. They coded the principal content items and themes 

and organized into frameworks that represent strategic development process categories. Third

analysis stage, they included a literature review and a peer review of the information.

RESULTS

Extent of strategy development process.

To answer the question about the extent of strategy development process engaged in 

by two CSO, several areas were explored involving formal and informal strategic planning 

frequency. Some participant took part on yearly planning session; other participant even 
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participated in monthly and weekly strategy planning session. Formal strategic planning plans 

were utilized by all participants in two CSO and they knew the company’s mission statement. 

The following table is the result of survey on SDP model.

Table 1. SDP model result in CSO A and CSO B

Dyson et al., (2000) Dyson et al., (2007)

CSO A 

(PTFI), n:16

CSO B 

(PTTI), n:6

1Organisational Direction 1Direction setting 5.30 6.14

6Performance measurement 2Performance Measurement 5.79 5.86

7Assessment uncertainty 3Sense making 5.69 5.64

2Strategic initiatives 4Creating Strategic initiatives 4.73 6

3Strategy Evaluation 5Evaluating Option 4.83 5.75

5Strategy Feedback and control 6Rehearse Strategy 5.39 5.82

4Implementation 7Selecting and enacting strategy 6 6.15

The results of this study indicated from above table that the majority of the 

participants adhered to Dyson's principles of comprehensive SDP. Two CSO did on an 

intentional basis. The SDP model has clearly shown that the CSO A and CSO B develops its 

strategy in an informal, emergent manner, and is only formally articulated for communication 

to external stakeholders. There follows next a discussion of the essential elements of the SDP 

model and the findings of the study of the CSO A and CSO B via the perspective of the SDP 

model.

First stage, SDP - Direction Setting. Studying the CSO A and CSO B via the direction 

setting element of the SDP model, it becomes clear that the organisation does have a very 

clear sense of direction and purpose represented by the CSO’s the mission statement 

combined. This represents the intentional “desired direction‟ of the CSO as clarified by 

Mintzberg et al. (1994). 
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Second stage, SDP – Performance Measurement. Performance measurement is a very 

important part of the SDP for the CSO and there are direct links between the design and 

management of the performance measurement systems and direction-setting process, because 

each CSO has a strategic and planning review committee and has a clear key performace 

indicator and key result area. This is to make sure that whatever CSO needs to measure, is 

measured.

Third stage, SDP Sense-Making. The sense-making part of the CSO/s SDP is  well 

developed, as mentioned above and links directly to the direction setting element, via all 

participant of strategy making process, strategy committee and strategy division. Any change 

or input from external environment are monitored and controlled by the continual 

performance measurement of strategy groups. The strategy groups get supply of information 

from networks of contacts, from variety of stakeholders that the CSO collectively has. 

Fouth stage, SDP – Creating Strategic Initiatives. There were some strategic 

initiatives created from within the CSO and sometimes the initiatives were created by 

Consultant or external party. There also appears to be a clear difference between the Strategy 

member participant and employee that did not participate in strategy session. For CSO A, 

some member has a hesitation to create their own strategic initiatives because of the job 

routinitas.

Fifth stage, SDP – Evaluating Options. This element of the SDP process in the CSO is 

done by informal and formal way of evaluating option. Informal way of evaluating option by 

discussion among the members of strategy development group in each level of organization 

in CSO, which includes the head of department or director or commissioner as the main 

strategic decision maker. For CSO B, it seemed that outside stakeholder can participate in 

evaluating option 

Sixth stage, SDP- Rehearsing Strategy. There has been some formal strategy rehearsal 

element in the CSO‟s strategy development process. An illustration to formal strategy 

rehearsal in the CSO B is pilot testing and market trials of new product development to 

particular customer segments. The pilot tests involve exposure to the market environment, 

including customers and competitors. The pilot tests require management decisions, and 
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support, which are based on careful cost/benefit analyses, and under the evaluation of the 

CSO B’s performance measurement system. From the interview, the cost benefit analyses as 

a model of rehearsal of a strategic initiative via a model or simulation, as suggested by the 

SDP model (Dyson et al., 2007).

Seventh stage, SDP – Selecting and Enacting Strategy. For the case of CSO A, this 

makes only changes that are inline with their current way of operation. The CSO A is good at 

what it does in current operation, as supported by the performance measures, and it keeps 

doing close to its core strengths. The decision making and implementation of strategic 

decisions is relatively quickly performed within the two CSO, when quick actions are 

required quickly, as evidenced by the rapid industry change of the CSO B, to include the 

words “media and edutainment” in company mission following the strategic planning 

initiatives. In this manner the CSO B successfully combines their strategy making and 

strategy doing in a good mode.

SDP – Summary and Lessons Learned. Theses analyses have been based on the 

findings from the analysis of the empirical data, via the perspective of the SDP model and it 

has been compared with the established theory. The SDP model is up-to-date strategy 

development process, which involves the main component parts, shows the interconnections 

of the parts and describing the overall process. It is shown by using the SDP model to analyze

the two CSO, it is clear that much of the SDP process can be exposed. Accordingly, the two 

of Indonesia companies in this study engaged in the seven stages of SDP as identified by 

Dyson et al., (2007). The methods of strategic development process varied and were greatly 

formal in nature.

The use of Strategy Tools in CSO a and CSO B.

This study used various strategy tools and techniques in strategic planning. However, 

not many of the participants utilized many of the traditional tools and techniques explained in 

the literature review. Some of popular strategy tools were used. The most common 

consideration in strategy making process was making a financial profit. All interview 

participants did include Dyson’s (2007) comprehensive SDP stages as a part of their planning 
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process, all did so intentionally, and all did so formally.

n (CSO A + CSO B) = 22

Rank Tool/Technique

1 Cost Benefit Analysis 6.13

2 Risk Analysis 6

3 Forecasting Economic 5.94

4 Value Chain Analysis 5.81

5 Balanced scorecard 5.69

6 Gap Analysis 5.25

7 SWOT (TOWS) 5.13

8 Benchmarking 4.63

9 PEST Analysis 4

10 Core Competence 3.63

11 Visioneering 3.63

12 Sensitivity Analysis 3.48

13 Decision Tree Analysis 2.31

14 Contingency Analysis 1.94

15 Resource Analysis 1.94

16 Porter 5 Forces 1.56

17 Cognitive Mapping 1.31

18 Corporate Modeling 1.31

19 Soft System Methodology 1.16

20 Profit Impact of Marketing Strategy 1.13

21 Gaming 0.69

22 Real Option 0.69

23 Delphi 0.56

24 Portfolio Matrix/BCG 0.38

25 Systems Dynamics 0.25

Table 2. The use of strategy tools in CSO A and CSO B, n=22.

Some of the strategy tools and techniques used were very basic. Planning sheets, 

written goals, and lists of items to consider were utilized by several participants. Reviewing 

financial, supply, and production situations were mentioned. From the respondent interviews, 
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Meetings, focus group, mailing list, brainstorming, and networking were stated as methods 

for strategy making process. Most of the respondents claimed to readjust their strategies for 

various reasons: new direction, profit, accounts, and situational change and securities issues. 

Summary, the two of case study companies in this study engaged in Dyson’s 

comprehensive SDP stages. However, their methods for strategy making were different. The 

traditional strategy tools and techniques well-known in strategy making literature were not 

employed in full, but some of their strategy tools applications were used during the strategy 

making process in mix form. An essential detection was that strategic development process 

was related, or distinctive to each company’s situation, but the formal strategy making 

process is regular and consistent.

DISCUSSION

This study included limitations such as use of only two companies, lack of 

generalizability, and self-report effects. Important insights on an academic and practical level, 

nevertheless, may be taken from the results. In particular, the contextual nature of strategy 

making process in profitable large companies is a valuable area to consider when examining 

strategic development process extent and types. Implying that a certain quantity of strategy 

development process or strategy planning or one strategy method is best for Indonesia 

companies was far from true in this investigation.

Broad strategy development process was evident in this study, both on an informal

and formal situational basis. One strategy model that can be fitted for all strategic planning 

process did not apply in this case. Each CSO planned differently; they did following their 

own mix forms of methodology and timeframes. Each CSO reported a complete use of 

combinations of formal and informal strategic planning. In their report, no formal strategy 

tools or techniques were identified as a major component of the strategic planning process. 

The value that this investigation adds to the literature is that strategic planning in profitable 

small firms is a process that is dynamic, contextual, and unique. This study further validated 

the detection of SDP model in the literature supporting the strategic planning and 

performance link. The entire respondent claimed to plan for their CSO on either a formal or 
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informal basis. The results also suggest that strategic planning processes are evolving, and do 

not necessarily reflect the practices of the past. SDP model is fitted with strategic planning

process, since strategic planning can no longer be considered an event that follows specific 

rules; to a certain extent it can be seen as a dynamic process, unique to the firm concerned. 

Strategy planning process utilizing Dyson (2007) SDP model seven stages is seemingly 

necessary for good achievement of strategy development process  even though the use of 

SDP will be different ways ranging from basic to elaborate. There is no magic strategy tool or 

technique for two case studies’ companies to utilize to ensure profitability. This is not to say 

that proven tools have no place in Indonesia companies strategic planning; instead, the unique 

situation of each profitable large company will likely influence the extent and types of 

strategy planning process chosen.

Future Research

The recommended step of the study should explore the degree and types of strategy 

development process in profitable, Indonesia large companies utilizing a larger sample. As 

part of ongoing research of this study, SDP survey will be conducted for larger sample of 

Indonesia companies. Furthermore, industry specific strategy making trends in Indonesia 

companies should be explored to establish if there is a relationship between strategy making 

practices types and tools in certain industry sectors. The result of study could prove useful in 

separating certain contextual factors that commonly face specific industries and examine how 

to plan successfully for them. To examine whether formal or popular strategy tools or 

techniques would positively influence the success of companies more than their existing 

practices is a significant part of study. The companies in this study were profitable, but, 

finding out if companies could be more profitable by utilizing certain strategy tools, 

techniques, or hybrids could provide valuable insight into the linkage of strategic 

development process and company performance.
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“Institutional Background on Employee-Employers Negotiations” 

 

  In the modern economic structures of societies there are examples where 

fundamental assumptions of rationality are breached and the outcomes cannot 

be easily explained by the neoclassical economic theory.  The attempt to handle 

inflationary pressures generated by income policies can be seen as such an 

example. Better results that lead to lower inflationary pressures are tightly 

associated with the capability of the ‘economic setting’ to cope with the 

prisoners’ dilemma trap that arises during the wage bargaining process. 

Instrumental behaviour following rational choice principles cannot be mobilized 

in order to explain how an economy can overcome the prisoners’ dilemma and 

avoid inferior outcomes.   

According to rational behaviour the outcome of a wage bargaining process 

could take the form of a Nash equilibrium that provides an inferior outcome 

compared with the one that could be achieved under cooperative strategies 

among the negotiators. However, in some countries there is a tendency to 

overcome this problem and achieve better outcomes that foster trust and 

cooperation between the two parties that negotiate (Unions and Employers 

association). 

  The aim of this paper is to introduce a novel approach on why there might be 

different results in the wage-bargaining processes among countries. Further 

suggestions on how we can improve the outcomes of each country that is facing 

difficulties to tame their inflationary pressures can be made by creating the right 

conditions in order to promote trust between employers and employees.   

  We will argue that different institutional settings, which accommodate 

different social norms, lead to different results among countries. Some of these 

settings facilitate win-win solutions and lead to Pareto optimum results that 

outperform the result prescribed by game theory. 

 In addition, it is worth mentioning that the negotiations between employers and 

unions can be seen as an example of variable sum game. Both might win and 

both might lose from the pursuit of particular strategies (Carlin and Soskice, 

1990). As in the case of trade it is better for nations to cooperate and trade than 

to seek autarky. In the same token we argue that cooperation in the game can 

bring valuable gains to both the participants and end up with win-win solutions. 
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 From the different approaches that exist on the empirical literature about the 

impact of the Trade Unions on the surplus produced from the cooperative 

behaviour among firms and Unions, I choose to conscribe the one that argues 

that the unions’ cooperation is a decisive feature in order to increase the surplus 

produced by the firm (Booth 1995). Therefore, in our research we will consider 

that Unions (employees) can facilitate productivity and increase the surplus 

produced so their cooperation is a vital part for their employers.  

  A plausible explanation for the above-mentioned ability of some economies to 

overcome this problem might be the following. The subjective probabilities the 

negotiators assign to the different outcomes of a payoff matrix, that represents 

the result of the negotiations, might differ, according to the different economic 

institutional frameworks in which the negotiations take place.   Focusing on the 

wage bargaining processes of several countries within the European Union we 

try to explain why there might be a different tendency on the subjective 

probabilities that the negotiators assign to the final outcomes that might derive 

in each of those countries. These different probabilities can be seen as a 

consequence of the distinct institutional economic structures, in each country, 

that foster different path dependence of economic growth and produce various 

levels of trust.  

This notion can be better shown in the following matrix. 

 

                2 
1  

Non-cooperative   
 

Cooperative  

Non-
cooperative 
 

 
1                P1                   1 

 
4         P2               0 

Cooperative  
0                 P3                 4 

 
3          P4              3 

 

Each cell can be seen as a possible outcome of the negotiation process. The 

game has the form of a Prisoner’s Dilemma. These four different outcomes 

might be expected by each negotiator, under different exogenous institutional 

settings, with different probabilities. Before entering a wage bargaining process, 

a negotiator, like any human, will have a subjective belief about the 

distributions of probabilities for all these four events (P1, P2, P3, and P4).  

 In this matrix that depicts a hypothetical “country” the game theoretic approach 

we would stack in inferior outcome for the income policy. Many theorists argue 
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that political and social structures could and distort rational economic outcome 

and achieve a better result that will generate a win-win outcome. 

 Taking into account the above, and assuming that both players are stuck in an 

inefficient Nash equilibrium, we reconsider the ideas of Leibenstein ( 1982) and 

Broome (1989) in order to provide our  plausible explanation how both players 

can avoid ending in an inefficient Pareto equilibrium. 

According to Leibestein (1982) the perception of the value of the payoffs in 

each cell for each person might change under different institutional settings. 

Consequently, we can argue that the payoffs in the matrix can be altered 

through an institutional design to avoid the occurrence of Pareto inefficient 

outcomes. 

 Broome (1989) argues that ‘we cannot plausibly assume, though, that everyone 

will make the same assessment of the probability of every event in a payoff 

matrix’ (p. 07). Taking this idea further we can assume that different negotiators 

may assign different probabilities on outcomes-cells of the matrix even when 

they have agreed prior to these potential outcomes.  Therefore, certain 

combinations of probabilities may lead to a Nash equilibrium that is not a 

Pareto one, when both negotiators choose a strategy according to the expected 

utility that is generated. Nevertheless, it must be addressed that as Aoki (2007) 

defines stable institutions, all players have a shared map of common beliefs how 

the game will be played. However, we argue that the difference in these beliefs 

is something that our research has to highlight in order to give a further 

explanation from where better outcome might be generated.    

 By combining the preceded argument of Leibenstein and re-formulating 

Broome’s analysis we could suggest a set of variables that will show how the 

institutional framework within which negotiations processes take place, could 

help to overcome the Prisoner’s Dilemma.  

    Therefore the problem to explain why there is this a difference in the 

outcomes between various countries arises and it is very crucial under the scope 

of fiscal austerity that is promoted by the mandates of the European Monetary 

Union. It is essential to unravel the mystery of this difference, in order to be 

able to proceed in the further step that will help us to succeed getting more 

prudent economic results even in countries that lack tradition in promoting 

wage restraint. 

 Moreover, in our analysis we draw elements from institutionalism in order 

capture the impact of the economic setting in negotiations. Institutions are 

generally seen as the “rules of the game" or the “humanly devised constraints 
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that shape human interaction” (North, 1990; p.3). New institutionalism that 

describes the relation between institutions and actor’s preference is divided into 

different branches. These differences may derive from different templates that 

exist in the society. Moreover, it can be seen as a reaction to atomistic accounts 

of political behaviour and asocial accounts of the context in which behaviour 

occurs (Di Maggio & Powel, 1991; p.5). Therefore it is quite important to 

incorporate the institutional aspect in a set of plausible variables that would be 

used in order to predict the outcome of the process. 

 Another important dimension analysing the different probabilities that might be 

assigned to the outcomes of a matrix is the informal constraints that might 

prevail in the society. The key role of  informal constraints can be seen in many 

examples of real life. When the same formal rules or constitutions are imposed 

on different societies they produce different outcomes. As Axelrod (1986) 

illustrates in his work social norms impose or dictate the choice, not the formal 

rules. Moreover,  North (1990)  argues that ‘cultural filter provides continuity so 

that the informal solution to exchange problems in the past carries over into the 

present and makes those informal constraints important sources of continuity in 

long-run societal change’ (p. 37). 

 Sudgen’s (1986) “morality of cooperation” follows a similar mentality. He 

argues that a convention acquires moral force when almost everyone in the 

community follows it, and it is on the interest of the people in the society to 

follow these rules. Thus, conventions as norms can be seen to follow cultural 

orientation. In the importance of self-imposed codes lies the explanation that 

subjective perceptions are affecting choices. As long as formal institutions 

allow individuals to express their preferences in ideology or altruism, subjective 

preferences have a more important role in determining the outcome of a choice.  

  As a result, informal constraints together with the formal rules, both of them 

constituting the institutional setting, can influence the motivation and the 

deciphering of the individual when making choices or predictions. The 

opportunity set in which the agent is called to take decision is manipulated by 

this framework. Therefore there is no doubt that the argument we support of the 

existence of different probabilities in the outcomes of the matrix can be 

explained by the unique institutional setting that exists in different societies.  

  According to Lovallo and Kahneman 2003, people breach rationality by taking 

arbitrary focal points. These arbitrary focal points I argue may be generated by 

institutional arrangements that foster relations that are based on grounds way 

other than that which promote economic efficiency. Historical institutionalism 
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addresses that existing institutions may reproduce inefficient outcomes into a 

society, which are on policy legacies. These legacies may create arbitrary focus 

points that may work as wrong benchmarks that people might use at 

negotiations or wage bargaining processes. 

  I have worked on the developed of a rule-based system that in the hands of an 

expert would help us identify the space of possible outcomes in bilateral wage 

negotiations.  The System incorporates different variables that are divided into 

three categories (Economic Indices, Relative Relations and Institutional Setting) 

and its aim is to capture the probabilities that a Negotiator would assign in a 

negotiation process that takes the form of Prisoners’ Dilemma. 

 In order to check the validity of the Decision Support System I work upon in 

the case study of IG Metal trade union-management bargaining that took place 

in the year 2012. The results are very promising and further research in order to 

generalize the model should be made. 
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Proposed	  Workshop:	  For-Profit/Non-profit	  Partnerships	  
By	  

Laura	  Hartman,	  Kathy	  Dhanda,	  and	  Nezih	  Altay	  
DePaul	  University	  

	  
Research	  Question	  
In	   recent	   years,	   the	   dominant	   model	   of	   corporate	   responsibility	   implementation	  
has	   begun	   to	   shift	   away	   from	   philanthropic	   donation	   and	   toward	   partnership	  
between	   for-‐profit	   and	  nonprofit	   organizations	   to	   address	   social	   needs	   (Austin	  &	  
Seitanidi,	  2012;	  C&E,	  2010).	  The	  potential	   to	  address	  pressing	  social	  concerns	   for	  
mutual	  benefit	  that	  such	  partnerships	  offer	  has	  been	  conceptualized	  by	  Porter	  and	  
Kramer	  (2011)	  as	  "creating	  shared	  value"	  (CSV).	  The	  concept	  of	  shared	  value	  seeks	  
to	  overcome	   the	  perception	  of	   a	   tension,	   or	   even	   zero-‐sum	  relationship,	  between	  
the	   firm's	   aim	  of	   creating	  economic	  value	   for	   its	  owners	  or	   shareholders	   and	   the	  
generation	   of	   value	   for	   society	   that	   is	   typically	   the	   mission	   of	   nonprofit	  
organizations.	  	  

This	  workshop	  asks	  whether	  and	  how	  partnerships	  between	  for-‐profit	  and	  
nonprofit	  organizations	  can	  achieve	  success	  in	  the	  endeavor	  to	  create	  value	  for	  all	  
stakeholders	  the	  collaboration.	  Workshop	  discussants	  will	  address	  this	  question	  in	  
the	  context	  of	  the	  education	  sector,	  sustainability,	  and	  disaster	  relief	  management.	  
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ABSTRACT 

Our proposal research intends to understand the role of corporate social responsibility (CSR) in 

employer branding strategy. We argue that company’s (especially internal) CSR initiatives and 

good human resources practices can retain highly-qualified employees through positive 

reputation and legitimacy. The stronger internal legitimacy and higher reputation would lead to 

stronger organizational identification; the stronger organizational identification would conduct to 

the higher organizational commitment. Organizational commitment is one measurement of 

employees’ loyalty; which is one goal of employer branding strategy. 

Keywords:  CSR, employer branding, legitimacy, organizational identification, organizational 

commitment 

 

 

 

BACKGROUND 

 

 

Nowadays is the era of “talents war”. Globalization, worldwide competition and the economy 

that moves from production to service have caused the human resource as intellectual capital 

become so valuable. By regarding the influence of companies like Google, Goldman Sachs and 

Microsoft, we realize that their strength is situated in their intangible asset--their employees.  

 

 

While from the context of socio-demographics, there is massive departure of workers from baby 

boomers generation to retirement while young workers enter the employment lately and decrease 

in number. 

 

 

The employees at the present rarely have intention to stay ‘forever’ in a company. They tend to 

be mobile and volatile. They move from one company to another for many reasons. The 
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expectations of employees from generation baby boomers, X and Y concerning their work and 

company are also already different [109 quoted by 133, p.55] [117, pp.11-14] [146, p.3] [110 

quoted by 3, p.2]. 

 

 

The younger generation of workers (generation X and Y) has higher expectations concerning job 

challenges and success; they request ‘the job promotion’ more quickly than their baby boomers’ 

seniors [127 quoted by 149, p.153]. 

 

 

The employees from generation baby boomers expect a long term job.  They are loyal, respect 

the authority, work hard and willing to sacrifice for their company. While the workers of 

generation X they work hard by putting the balance between professional and private life. Even 

though they are attached to a company; they are still opened for other jobs opportunities. They 

don’t accept the authority as it is [18, p.206] [107, p.13]. 

 

 

The workers of generation Y are more demanding than generation X. This techno-savvy 

generation’ workers outspokenly demand the managers to learn their competences rapidly, to 

give them challenging job with clear directions, to support them and to accord them freedom and 

flexibility. For this generation, social responsibility and diversity are a must. Stay in a company 

for one year, is already a long-term commitment for them. Thus, guarding these young workers 

is really a work of high maintenance for a company [92, pp.1-3].  

 

 

From the company’s point of view, a company spends a considerable amount for recruitment 

process, training, formation and integration of new employees. If talented employees quit the 

company, it will lose their expertise and experiences with the risk that these crucial expertise and 

experiences will fall to the competitors [48, pp.24-25]. 

 

 

All of those reasons have caused the evolution in human resource practices, communication, 

recruitment and marketing to attract potential candidates and retain motivated employees. 

Employer branding is one of the evolution result. 

 

On the other side, the graduate students (candidates) thought that the companies who have CSR 

initiatives are attractive as employers because of positive reputation related to it [15, p.445] [2, 

p.250] [139, p.668]. According to prior studies, CSR initiatives clearly influence employees’ 

commitment to the organization [22, p.21] [113, p.313] [121, p.540]. 

 

 

INTRODUCTION 

 

 

The above reasons persuade organizations to revise their strategies to attract, motivate and retain 

employees. The ways to differentiate human resources practices become so important in the 
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business especially for some companies that have difficulties in attracting and retaining talented 

employees [152, 133 quoted by 77, p.229]. 

 

 

Organization invests in human resources practices to send signals of good human resources 

reputation. These signals affect potential employees because they have incomplete information 

about organization. They translate the information as signals about working conditions in that 

organization. Then, the future and existing employees react toward this human resource 

reputation [122, p.9, 32] [28, p.108] [69, p.411] [128 quoted by 77, p.245]. 

 

 

Recently, employer branding is becoming popular. It applies marketing principles in the field of 

human resource with the intention to attract, motivate and keep talented employees. The essence 

of employer branding is to create a distinguishable image of an organization as a preferred 

employer. It could be achieved by managing the organization’s identity [12, pp.4-5] [7, 11, 25, 

26, 96 quoted by 84, p.S48]. 

 

 

CSR in this proposal research is considered as a means to attract and to keep the talents by 

enhancing the employer branding because CSR reinforces reputation of an organization. The 

previous research has shown positive correlation between the good note of a company evaluated 

by a CSR’s evaluation agency (KLD) and its attractiveness as an employer [58, p.85] [57, p.10] 

[63, p.111]. 

 

 

Organizations blend CSR policies and employer branding to increase not only reputation but also 

legitimacy [112, p.37] [80, p.92]. Constituents admit legitimacy of an organization by attributing 

reputation to it based on institutional signals that they received. These signals indicate how well 

an organization conforms to norms and standards social [55, pp.233-234]. We can say if an 

organization well reputed, automatically it would considered legitimate by its society. 

 

Reputation of CSR and employer branding send favorable signals about working environment to 

public through media  [28, p.108] [78, p.77]. It seems that candidates and actual employees are 

interested to work in a company that they thought having excellent working condition and that 

would treat them well. They are seduced by the social status as members of this organization [8, 

p.34] [95, p.17]. They are proud being identified with organization that has positive reputation 

[113, p.299]. 

 

 

That’s why the companies that align their strategies with social values, they attract motivated 

employees, enjoy strong employees’ commitment (organizational commitment) and incur low 

turnover rate [143, p.80] [20, p.152] [22, p.21]. 

 

 

Prior researches have shown the relation between CSR and reputation [57] [97], employer 

branding and reputation [77], CSR and organizational identification [47], employer branding and 
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organizational identification [84], reputation and organizational identification [149], CSR and 

organizational commitment [113] [22] [3, p.2797] and also firm’s CSP (Corporate Social 

Performance) and its attractiveness as an employer [139] [87] [10].  

 

But none of researches if not mistaken, study the correlation between organizational 

identification and organizational commitment. The existing researches just prove the difference 

between organizational identification and organizational commitment [34] [144]. Moreover, the 

relation between legitimacy attributed by employees and organizational identification is rarely 

been really discussed. 

 

 

Both of employer image (employer branding strategy) and CSR initiatives have been proven to 

enhance corporate reputation and organizational identification. Thus, we argue that inserting 

social values in employer branding strategy can reinforce this strategy to attract potential 

candidates and retain talented employees. The objective of this proposal research is to show that 

synergy between CSR initiatives (especially internal CSR) and employer branding strategy 

would result in stronger legitimacy and reputation that lead to higher organizational 

identification. The stronger organizational identification would render organizational 

commitment higher. In this proposal research we focus on talented employees that hold 

intellectual capital; we exclude potential candidates and ordinary workers.  

 

 

EMPLOYER BRANDING 

 

 

Simon Barrow and Tim Ambler [7, p.887] were the first authors that brought out the topic of 

employer branding into the surface. They defined the employer brand as "the package of 

functional, economic and psychological benefits provided by employment, and identified with 

the employing company". It serves to construct image as employer. This image is influenced by 

the benefits proposed by human resource management [107, p.206]. The implementation of 

employer branding strategy is called the human resource marketing. HR marketing is the 

application of marketing and communication’s logic and techniques to attract and retain 

candidates, employees and other collaborators. It considers the actual/potential employees (and 

other collaborators) as clients [85, p.9].  

 

 

Talented employees are intellectual capital while brand is an intangible asset; both are the source 

of competitive advantage [93, p.1] [94, p.12]; that’s why the employer branding is worth to talk 

about. 

 

 

Firms pursuing employer branding strategy usually give attention to the four factors that render a 

company attractive for candidates and existing employees [107, p.15]: 1) company’s brand 

image and reputation, 2) remuneration in large terms (including working condition, 

supplementary benefits, etc.), 3) the job roles, job responsibilities, relations with colleagues and 

managers, and 4) learning and future development opportunities.  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 224



 

 

Nowadays, the companies are persuaded to be in the list of « best employer ». Best employer is 

believed as a strong marketing of employer branding. Companies desire to be in the list “best 

employers” is an attempt to promote employer branding, hence to obtain reputation in the field of 

human resource practices. By being in the list, they give signals not only about a favorable work 

environment but also an assurance that companies would maintain those “good practices”. This 

kind of reputation leads to attraction and retention of talents [30, p.543] [78, pp.77, 84] [77, pp. 

232, 235]. 

 

 

A firm with a good working environment would experience lower turnover level and produce 

high quality products. In addition, its employees would support innovation and accept the 

changes easier [81 quoted by 76, pp.228-229]. 

 

 

The examples of best employer list/ ranking are “Best companies to work for” by U.S. Fortune 

magazine conducted by Great Place to Work® Institute, “Best Employers” by Aon Hewitt, “Best 

Companies” by Great Place to Work® Institute, “Top Employer” by CRF Institute (in France, 

Britain), “World’s Most Attractive Employers” by Universum and a lot of more. 

 

 

We can differentiate best employer’s evaluation methods in three broad outline: 1) evaluation 

based on HR’s good practices (Top Employers), 2) employees evaluation survey, 3) students 

evaluation survey (World’s Most Attractive Employers by Universum). Some best employer 

evaluation methods combine employee opinion survey with evaluation of human resources 

practice like “Best Companies” by Great Place to Work ® Institute and “Best Employers” by 

Aon Hewitt.
1 

 

 

Sullivan [132] argues that best employer status has benefits to attract talented employees, retain 

highly-qualified employees, give good image in the eyes of customer and maintain employee 

motivation and corporate culture [quoted by 80, p.87,88]. Being the best employer is believed to 

have positive impact on financial performance if it combined with others “performing works 

system” [16 quoted by 80, p.88, 89]. The trend to pursue the label of “employer of choice” is 

considered merely mimetic isomorphism actions where the companies “benchmark” other 

companies in offering benefits to their employees to maintain legitimacy [77, p. 229] [80, p.92].  

 

 

INSTITUTIONAL THEORY 

 

 

Institutional theory explains that policies, procedures and programs of organization are imposed 

by public opinions, regulations, social and cultural exigencies that organizations must comply 

with, so they can obtain legitimacy and supports from their environment [98, p.343, 349,350]. 
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Legitimacy 

 

 

Suchman defines legitimacy as ‘‘a generalized perception or assumption that the actions of an 

entity are desirable, proper or appropriate within some socially constructed system of norms, 

values, beliefs, and definitions’’ [130, p. 574]. To obtain legitimacy, one must conform to social 

norms, values and expectations [104 quoted by 105, p.71]. 

 

 

There are three types of legitimacy [24, p.3-5] [40, p.339]: normative (moral), pragmatic and 

cognitive legitimacy.  Normative (or moral) legitimacy is conferred to an organization when its 

actions reflect socially acceptable norms, standards and values. Stakeholders appraise the 

organization based on its social correctness and desirability, not whether they could get benefit 

from it or not. Norms and values are reflected in a society’s communications and writings [42, 

p.124-125]. 

 

 

Pragmatic legitimacy is evaluated in terms of the extent to which the organization can fulfill the 

needs and interests of its stakeholders and constituents. It is a function of exchange relationships 

between an organization and its stakeholders. The organization produces goods and (or) services 

that benefit for stakeholders. In return, stakeholders give organization necessary support. 

Legitimacy is one form a support that vital for organization sustainability [24, p.4]. 

 

 

Cognitive legitimacy is accorded when an organization pursues objectives and activities that 

society understands and values (passively) as appropriate, proper and desirable. Organization 

should make the stakeholders really aware and less uncertain about organization’s actions, so 

they can perceive that those actions are ‘making sense’ [126, p. 150 quoted by 115, p.922].  

 

 

According to Suchman [130], this sense making, works in two ways. First, based on cultural 

framework and secondly, based on being “taken for granted”. The cultural framework guides the 

society to understand that the organization acts in comprehensible and reasonable manner that 

produces meaningful and acceptable results. The society will give cognitive legitimacy to the 

organization based on comprehensibility. On the other hand, if the organization has structure, 

procedures and activities that are appropriate and can be understood easily so that society cannot 

imagine other options better, then the organization would be attributed with legitimacy based on 

being taken for granted. 

 

 

To maintain or enhance legitimacy, organizations usually use three legitimacy strategies: 

conforming, informing and manipulating [130, 29 quoted by 24, p.7]. These strategies are 

coherence with four legitimacy strategies by Lindblom [86]. 
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Conforming is adopting accepted structures, practices, procedures or systems found in other 

organizations within the same type that already perceived legitimate. Conforming actions are 

reflected in isomorphic strategies. 

 

 

There are three types of isomorphism; coercive, mimetic and normative. The mimetic 

isomorphism would occur to face the condition’s uncertainty [40 quoted by 100, p.663]. The 

organizations tend to mimic the other organizations with which they have network ties or to 

follow actions of similar and/or successful competitors/peers. They can also take decision that 

influenced by high-status leader even though this is doubted to be categorized as coercive 

isomorphism [61, 71 quoted by 101, p.663]. Apparently, benchmarking is a kind of mimetic 

isomorphism. 

 

 

According to institutional theory, isomorphism leads to legitimacy [40, 98 quoted by 40, p.333] 

because organizations conforming to commonly used standard, practices and norms appear to be 

rational and acceptable in a social system [54, 138 quoted by 40, p.333]. 

 

 

Informing is communicating organizations’ actions, goals and results to stakeholders by using 

legitimated vocabularies. Organizations inform stakeholders when there is performance 

improvement. But if the performance expected is difficult to achieve, they try to change 

stakeholder expectations about their performance (manipulating) [86 quoted by 32, p.2]. It is 

possible that being in the list of “best employers” or “best companies” is an organization’s action 

of informing its “excellent” human resources practices to gain legitimacy.  

 

The boundary between informing and manipulating is unclear. For example, providing corporate 

social disclosure is an action of informing that can be considered as a subtle form of 

manipulation to manage legitimacy (and also reputation). With this kind of report, organizations 

create the belief that they are well-committed and well-responsible to their community and 

environment with or without evidences of reality conditions [24, pp.8-9] [32, pp.2-3]. 

 

 

Manipulating is trying to influence stakeholders’ perceptions to accept new raisons, beliefs and 

values that beyond existing and already accepted socio-cultural norms and cognitive schemas. To 

manipulate, the organizations manage myths, ceremonies and symbols supported by influencing 

marketing and advertising tools that will reframe socio-cultural reality. The convinced 

constituents will finally give organizations the cognitive legitimacy [130, 29 quoted by 24, p.7].  

 

 

The essence of manipulating is changing the underlying logic by which the legitimacy is 

assessed using persuasive language and rhetoric (the art of persuasion) thus creates new 

legitimacy criteria. This kind of strategy is common when the new forms of organization, 

industry, practice or technology that didn’t fit into prevailing logic of legitimacy emerge and 

need to be legitimized [131, pp.35, 36]. Or, when an issue that could threat the organization’s 
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legitimacy comes to the surface, organizational actors will try to change stakeholders’ 

perceptions about it or try to distract the attention far away from the issue [86 quoted by 32, p.2]. 

 

 

Organizational legitimacy is usually highly pertinent for NGO/Non-Governmental Organization 

[24], new ventures [115], new form of industry or organization like internet firm [49], firm or 

industry facing issues that threat its legitimacy [51] and firm or industry dealing with major 

environmental changes [72]. 

 

 

The bottom line is, that the organizations use stories or scripts to justify that their actions are in 

coherence with the expectations of the society about what organizations should do. Assuring the 

society is crucial to maintain legitimacy because organizations are dependent on the resources 

from their environment. But assuring internal stakeholders is not less important to guard 

legitimacy because they hold resources and support also [98 quoted by 101, p.656] [49, p.734]. 

 

 

Talking about legitimacy, it cannot be separated from reputation because they are closely related. 

 

 

Legitimacy and reputation 

 

 

Reputation 

 

 

Corporate reputation is a collective representation of a company’s past actions and future 

prospects that describes how key resource providers interpret a company’s initiatives and assess 

its ability to deliver valued outcomes [56, p.9]. Other definitions are available but usually 

reputation is formed by the stated intent of the organization, its actions and stakeholder’s beliefs 

about its future [45, p.27].  

 

 

Public constructs the reputation of a company based on received signals as a source of available 

information. These signals such as accounting and market signals (that give information about 

performance of a company), institutional signals (that indicate the conformity of an organization 

towards accepted norms and values) and strategic signals (that show strategic choices) would be 

utilized by public to take decisions related to that company [55, p.233-234] [21, p.36, 37] [124, 

p.48]. 

 

 

Different groups of stakeholders can have different images about an organization; they evaluate 

reputation of an organization differently. Thus, an organization could have multiple images [55, 

p.235] [90, p.6] [44 quoted by 91, p.18] [12, p.4-5] [39, p.1108] [43 quoted by 73, p.152]. 
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Each stakeholder group evaluates company’s reputation based on different outcomes; employees 

evaluate workplace outcomes, consumers are interested on products, services and marketing 

outcomes whereas investor prefers business and financial outcomes [45, p.27].  

 

 

Thus, it seems like the status of “best employers” and other similar status is an attempt to 

enhance image in the eyes of firm’s members [80, p.91] and reputation in the public’ eyes. 

 

 

According to Reputation Quotient, there are six factors to evaluate reputation [59, p.14] :1) 

emotional attraction, 2) products and services, 3) vision and leadership, 4) working place 

condition, 5) financial performance and 6) CSR.  

 

 

One type of reputation is based on CSR activities. Many companies build reputation 

instantaneously to obtain a competitive advantage by applying philanthropy and non-core CSR 

programs. But these kind of social programs are not built based on core operations and principal 

objectives of the company; hence they send signals that incompatible with company’s mission. 

They are also easily copied by competitors thus the advantages given are only for short-term [45, 

p.26]. 

 

 

Previous researches have proved that firms with higher corporate social performance (CSP) have 

positive reputation. Potential applicants are aware of firm’s social values and they are attracted 

by these firms than firms with lower CSP. This attractiveness is related with positive self concept 

when they become members of firms with high CSP. Employees working for firms with positive 

CSP reputation would have stronger organizational identification than employees working for 

firms with negative CSP reputation. 

 

 

But it has to be noted that reputation is mediated by familiarity. Firms that are more familiar, 

tend to have more positive reputation. This familiarity is influenced by firms’ size, media 

exposure and advertising budget [139, p.666-668]. 

 

 

The relation between reputation and legitimacy 

 

 

From the perspective of social identity theory, organizations need to comply with minimum 

accountability standards for a social identity; for them to be recognized, to be classified as a 

certain type of organization; hence they can be perceived legitimate. But after an organization 

satisfies the minimum criteria, it would strive to fulfill the next elevated standards. Organization 

that meets high or ideals standards will enhance its reputation, its level of desirability and its 

chance to survive [156 quoted by 151, p.15-17]. 
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Conversely, reputation is linked to attributes that differentiate an organization with other 

organizations in the same social category. But constituents tend to identifying attributes that are 

considered not merely different but elevated. Therefore, to reinforce reputation, organization 

should excel in having positive, distinguished self-defining attributes that socially desirable 

within the society [152, p.17]. 

 

 

The judgment that an organization and its actions are legitimate or illegitimate is socially 

constructed. Thus, this judgment would change depending on the social environment the 

organization is based in [13, p.9]. It means that legitimacy and reputation would always change. 

 

 

Legitimacy standards guide organizations activities that seek for reputation. These reputation-

seeking activities in turn change the minimum standards to be in certain organization’s category. 

Changes in the ideal standards of reputation would change the minimum standards of legitimacy 

[152, p.20].  

 

 

Differentiation strategies that once enhance organization’s reputation could be less effective over 

time. More companies adopt a differentiation strategy, more this strategy would be considered 

not only ideal by other companies but also a necessity to be accomplished [151, p.27.28]. It 

would become standard demanded by stakeholders [41, p.150, 151]. 

 

 

Hence, CSR initiatives and employer branding strategy could be seen from the perspective of 

legitimacy and reputation that would put an organization in a win-win solution between its need 

to stay competitive and its obligations to society [112, p.37] [80, p.92]. 

 

 

Apparently, CSR is only one composition of reputation and probably doesn’t have big impact to 

reputation [143, p.76]. But the combination between social actions addressed to employees and 

good working condition will form the reputation that highly appreciated by public [91, p.17].  

 

 

The different between reputation and legitimacy 

 

 

To improve legitimacy, organization can perform isomorphism actions. But the effects of 

isomorphism on reputation are dependent on the organization’s reputation itself. Organizations 

with low reputation can improve their reputation by imitating their peers’ strategies in the same 

industry. Conversely, organizations with already high reputation can maintain or increase their 

reputation by conducting strategies that are different from their peers (differentiation strategies). 

Therefore, companies search for competitive advantage must be different legitimately possible 

[38, p.148]. 
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Higher financial performance can increase reputation, but it does not increase the legitimacy of 

high performance organization. On the other hand, organization with mediocre financial 

performance still considered as legitimate [40, pp.328, 350]. 

 

 

ORGANIZATIONAL IDENTIFICATION 

 

 

Organizational identity is different with organizational identification. Organizational identity is 

about organization’s essential features that believed to be central, enduring and distinctive [1 

quoted by 34, p.587]. 

 

 

Organizational identity is a specific type of social identity; socially constructed through thoughts, 

feelings, and comportments of individuals and group members. This identity is embedded in the 

organizational context [8 quoted by 144, p.20]. Whereas organizational identification is the 

degree to which a member defines him/herself by the same attributes that he/she believes define 

the organization [47, p.239]. These attributes are influenced by organization’s history, traditions, 

symbols, practices and philosophy that widely held and deeply shared [62, 79 quoted by 34, 

p.587]. Put another way, organizational identification is the cognitive process through which 

members align their individual and social identities with the organization’s identity [8, 47, 79 

quoted by 145, p. 21]. 

 

 

Organizational identification captures the alignment between the perceived organizational 

identity (members’ perception of what the organization stands for) and the construed external 

image (members’ perception of what outsiders think the organization stands for) of that 

organization [46, 47 quoted by 84, p.S46]. 

 

 

This identification is associated with groups that are distinctive and prestigious compared with 

other groups [8, p.34]. An employee has strong organizational identification if : 1) his or her 

organization member’s identity is more salient than other possible identities, 2) he or she 

believes that his/her characteristics are closed with organization’s characteristics and 3) he or she 

incorporates organization’s characteristics  into his or her self concept [47, pp.239, 241, 242]. 

 

 

Organizational identification gives a psychological attachment by aligning the member’s 

attitudes and interests with the attitudes and interests that benefit organization [47, p.242, 256]. It 

is coherent with the attitudes of commitment [102 quoted by 47, p.242] like loyalty, productivity, 

organizational citizenship and conformity to the organization’s regulations [70, p.361]. 

 

 

When firm as an employer is viewed positively by its employees and outsiders, being the 

members of that firm will enhances members’ self-esteem; hence organizational identification is 

likely to be strong [84, p.S45]. 
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Employer branding is one form of organization’s identity management because it creates an 

employer image that is viewed distinct and desirable by internal and external stakeholders [7, 11, 

12 quoted by 84, p.S48]. 

 

 

From the side of CSR, members who aware about company’s CSR initiatives would likely to 

display greater organizational identification with that company and would probably willing to 

commit personal resources for it  [125, p.164]. 

 

 

Therefore, individuals would have strong organizational identification if they work in an 

organization conducting social responsibility activities and/or employer branding strategy [88 

quoted by 139, p.667] [147, p.20]. 

 

 

ORGANIZATIONAL COMMITMENT 

 

 

Organizational commitment is the relative strength of an individual’s identification with and 

involvement in a particular organization [102, p.226]. It characterized by three factors: 1) 

acceptance of organization’s goals and values, 2) voluntarily exert considerable effort on behalf 

of the organization, 3) a desire to maintain the membership in organization [115 quoted by 129, 

p.46]. In other words, engaged employees; 1) strive to give the best result and performance, 2) 

want to stay with their employers, and 3) say good things about their employers [17, 65 quoted 

by 77, p.235]. 

 

 

There are four forms of organizational commitment:  continuance commitment, affective 

commitment, moral commitment [76, p.952] and normative commitment [4 quoted by 36, p.23]. 

 

 

Continuance commitment is developed following employee’s satisfaction due to compensation 

and incentive that an organization offers.  This compensation must be sacrificed if employee quit 

the job. There is awareness about the costs of leaving the company [76, p.953]. This kind of 

commitment is depending on the need to stay [100, p.11].  

 

 

Affective commitment is an emotional attachment to an organization, where individual identifies 

and enjoy the attachment with it, strongly implicated and want to stay [4, p.2] [100, p.11]. This 

type of commitment is based on sentiments like membership, affection, warm feeling, loyalty 

and other positive sentiments to the organization [105 quoted by 76, p.954] [4, p.13]. Loyalty is 

one composition of affective commitment [76, pp. 984-985]. 
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Moral commitment is based on coherence between goal and values between an individual and an 

organization. An employee hesitates to quit the organization where she/he has this kind of 

relation [105 quoted by 76, p.954]. 

 

 

Normative commitment is grounded in the belief that there is an obligation to remain in the 

organization because of benefits received. 

 

 

The benefits of organizational commitment (specifically affective commitment) are lower 

turnover [115 quoted by 113, pp.299-300], lower intention turnover [34, p.598], lower 

absenteeism, higher work performance [53, 99 quoted by 113, p. 299-300], higher worker 

motivation [113, p.313], higher job satisfaction and higher in-role and extra-role performance 

[95, 100 quoted by 144, p.573]. 

 

 

Employee perceptions about company’s CSR initiatives have been proven to be positively 

correlated with organizational commitment. External CSR (philanthropy actions and community 

relations’ policy), procedural justice (the fair treatment of employees of different gender and 

race) and training provision (company’s investment in training for employees) are seen to 

contribute positively to organizational commitment. Female employees prefer strongly external 

CSR and fair treatment while male employees prefer training provision [22, pp.21-23]. 

 

 

From the side of employer branding; companies in the list of “best employer” experience low 

turnover rate [77, p.242]. Low turnover has been said as the outcome of organizational 

commitment as one condition of loyalty [34, p.598] [129]. 

 

 

DISCUSSION 

 

 

Employees’ loyalty is one goal of employer branding strategy. Based on Psychological Contract 

Index (PCI), employees are considered loyal when: 1) they stay in a company for at least two 

years, 2) they don’t have intention to find another work and 3) they would like to work in that 

company for a long time [118, 119 quoted by 67, p.63]. 

 

 

Companies would like to retain their qualified employees mostly for economic reasons. 

Companies spend considerable amount for integration and formation of the new employees. If 

employees quit the companies there are disadvantages because of the lost of working experiences 

that inseparable from those employees. In addition, employees that quit then working for 

competitors could transfer the knowledge and images from previous company to recent company 

[48, pp.24-25]. Conversely, the loyal employees would work hard and they would act as public 

relation by transferring good image to public [103, p. 93]. 
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In this proposal research, we prefer to measure organizational commitment than loyalty. Loyalty 

is just one composition (an attitude) of commitment [76, pp. 984-985, 102 quoted by 47, p.242]. 

Employees can be loyal to an organization without engaged to its ideas or values [103, p.96]. 

While organizational commitment generally includes a strong emotional and values attachment 

to an organization [33, p.1153] [75, pp.380-381] [101] that would make employees give their 

best efforts. Moreover, organizational commitment is correlated with lower turnover intention 

that is considered as one condition of loyalty [34, p.598]. 

 

 

Organization actions in social problems can enhance or destroy its reputation. Employees are 

affiliated with and identify themselves through their organization (organizational identification). 

This organizational affiliation reflects their social status as members; and public judge 

employees through organization’s characteristics and organization’s reputation. Employees as 

organizational members interpret reputation and external image given by public. This reputation 

and external image are influenced by media that publishes information about organization. Thus, 

this good or bad image seen by public can influence self-image of employees and/or future 

employees [47, pp.241, 247] [46, pp.547-548]. 

 

 

This organizational identification is stronger when employees work in a firm with excellent 

reputation of social responsibility activities compared with employees that work in a firm with 

reputation less positive in social actions. Positive reputation from CSR initiatives could enhance 

employees’ pride, self image and self concept. Thus socially responsible firms would retain 

employees easily than firm with reputation less positive [140] [77, p.246] [139, p.668] [113, 

p.229]. 

 

 

Moreover, candidates and employees are interested to work for firms with the characteristics, 

comportments and values that similar to them [143, p.79] [83, pp.76, 81].  Thus, highly-qualified 

candidates and employees that appreciate social values, they would strongly attracted to firms 

conducting socially responsibly actions [63, p.111]. 

 

 

Corporate social performance in ethical domain has big impact on organizational commitment 

than other domains because employees assume that if the company acts ethically, it will treat 

them ethically [113, p.313-314]. The dimensions of CSP that are considered as signals of good 

working condition are the treatment of woman and minorities and also employee relations; these 

dimensions are appreciated higher than other CSP dimensions like environmental concern [139, 

pp.666-668]. Therefore, companies that conduct employer branding strategy by giving more 

concern in ethical domain (for example good treatment of minorities) and employee relations 

would probably result in higher organizational commitment. 

 

 

But it has to be noted that organizational commitment of employees would be highly influenced 

by organization’s social responsibility practices if those employees values highly social and 
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ethical values [113, p.314]. The employees (and/or candidates) that demand positive reputation 

in social performance from their (future) employer, they are usually talented employees with 

good education [143, p.80] [107, p.213]. The goal of employer branding strategy is not merely to 

attract and retain candidates/employees, but the talented ones.  

 

 

Internal legitimacy: legitimacy attributed by internal stakeholders 

 

 

Concerning legitimacy, just few of preliminary researches investigate the probable relation 

between legitimacy and organizational identification; probably because reputation itself already 

contains legitimacy. The companies with good reputation automatically considered legitimate by 

public. That’s true but we are interested with cognitive and pragmatic legitimacy attributed by 

employees to their companies that pursue employer branding strategy. Many articles have 

discussed about organizational legitimacy but they concern more with legitimacy awarded by 

external stakeholders (external legitimacy) and neglect legitimacy attributed by employees 

(internal legitimacy) whereas employees are a salient stakeholder group.  

 

 

Reputation is the outcome of legitimation process [115]. Most of reputation is given by public as 

external stakeholder whereas each stakeholder group would have different interpretation of 

reputation [55, p.235] [90, p.6] [42 quoted by 91, p.18] [12, p.4-5] [39, p.1108] [43 quoted by 73, 

p.152]. If reputation is evaluated differently, thus we argue that legitimation process of each 

stakeholder group is also different.  

 

 

Organizational legitimacy is a continuous and often unconscious adaptation process in which the 

firm reacts to external expectations [130 quoted by 106, p.73]. The environmental changes that 

lead to “talents war” have pushed the firms to revise their strategies by offering and focusing 

more benefits for employees; where the importance of employer branding strategy. More firms 

follow this strategy; employer branding strategy becomes mimetic isomorphism action. Firms 

pursuing employer branding strategy are differentiating themselves from “similar firms” to gain 

more reputation by being in the list of “best employer” or “best companies”. 

 

 

Employer brand or best employer title, we argue, it is a short of symbol supported by media 

advertising so stakeholders could accept this new practice, value or belief. Firm tries to 

manipulate stakeholders’ perceptions by giving information to them using legitimate 

vocabularies. The goal is to convince concerned stakeholders to confer cognitive legitimacy [86 

quoted by 32, p.2] [130, 29 quoted by 24, p.7]. 

 

 

Besides cognitive legitimacy, we will measure pragmatic legitimacy from employees’ point of 

view. Employees will evaluate the extent to which the firm can act to fulfill their needs and 

interest by assessing benefits that firm offers [24, p.4]. Legitimacy from talented employees is 
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important because they hold intangible resource which is intellectual capital as a source of 

competitive advantage [94, p.12].  

 

 

CSR is a legitimacy tool [86 quoted by 32, p.2] thus CSR practices can reinforce the legitimation 

process. If cognitively employees perceived that their firm is legitimate, it will increase their 

intrinsic motivation to work for that firm and to be creative. This legitimacy will contribute to 

their identification process [6, 74, p.361 quoted by 49, p.734]. We can say that if the legitimacy 

conferred by employees is eroded, it could lower the organizational identification. 

 

 

Legitimacy is a preliminary condition a firm must fulfill before reputation is conferred [153, 

p.75]. If candidates and/or employees understand and aware about firm’s strategies, then they 

believe that these strategies are acceptable and suitable with their values [153, p.75] [152, p.2], 

finally they will perceive that their firm (or future firm) is legitimate cognitively.  

 

 

If public consider that firms conform to standards, norms and values of society, even though in 

minimum level of acceptability; public will attribute legitimacy. If those firms are perceived 

excellent or favorable in their conformation towards standards and norms, public will attribute 

reputation to them [130, p.573] [152, p.2]. Once firm fulfilled the minimum standards of 

legitimacy, it will be subject to elevated standards and so on until it accomplishes the ideal 

standards to achieve high reputation [152, p. 16, 20]. 

 

 

We believe that it is important to verify legitimacy conferred by external and internal 

stakeholders because organization’s environment is always changes. The intense competition 

between similar organizations can render the ideal standards becoming norm. It means that the 

ideal organization identity or ideal performance level today can become standards in the future. 

Put another way, the standards for achieving reputation today can become standards to be 

considered legitimate in the future [152, p.22]. For example, nowadays, best employer status 

confers high reputation. But one day, being best employer could be a standard to fulfill before 

legitimacy could be awarded. 

 

 

In this proposal research, we are interested to find out the correlation (relation) between: 1) 

reputation (including the congruence between reputation and image) and organizational 

identification, 2) legitimacy (including the congruence between internal and external legitimacy) 

and organizational identification, and 3) organizational identification and organizational 

commitment.  

 

 

We will ask employees in four groups of companies to answer our survey questions. The four 

groups of companies are: 1) companies pursuing employer branding strategy without clear CSR 

initiatives, 2) companies pursuing employer branding strategy and internal CSR initiatives 

(diversity, employee relations, etc.), 3) companies pursuing employer branding strategy and 
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external CSR initiatives (in the domain of community relation, environmental stance, products 

issues), and 4) companies facing legitimacy’s and reputation’s threats. 

 

 

CSR initiatives can be classified as internal or external CSR initiatives; depending whether 

company wants to satisfy internal or external stakeholders. Internal CSR activities comprise 

employees’ wealth and business ethics (non discrimination policies, vocational training etc) [149 

quoted by 68, p.557] whereas external CSR initiatives include philanthropy actions and 

community relation policy [22, p.9]. 

 

 

We will differentiate CSR practices based on five dimensions from eleventh dimensions of 

Corporate Social Performance (CSP). These five dimensions are the dimensions considered the 

most relevant for job seekers: 1) employee relations, 2) diversity and treatment of minorities, 3) 

community relations, 4) environmental stance and 5) products issues [10, p.297] [139, p.662]. 

 

 

We will then test two main propositions:  

Proposition 1: 

The higher reputation and legitimacy conferred by employees, the stronger organizational 

identification and the higher organizational commitment. 

Proposition 2: 

Reputation, internal legitimacy, organizational identification and organizational commitment are 

stronger/higher in companies that combine employer branding strategy with internal CSR 

initiatives. 

We will code the reputation of companies based on whether they are in the “best employer” like-

list or in the “socially responsible companies” like-list. We will code also the congruence level 

between organizational reputation and organizational image; also between legitimacy attributed 

by employees and by public, because we suspect that the incongruence would affects 

organizational identification, hence organizational commitment. 

 

 

For control variables we will differentiate the firms based on size and industry. Big firms attract 

attention more than small firms; they are more visible and public is more demanding to big firms 

before attributing the legitimacy [37, p.113] [108 quoted by 32, p.6] [55, p.240] [40, p.343-344]. 

 

 

Concerning of industry, some industries have clear impacts on the environment (mining 

exploitation, industry of oil and gas, chemical, etc.), considered irresponsible (tobacco, weapons, 

alcoholic drinks industry, etc.) produce controversial products by using high risk technology 

(nuclear energy and chemical industry) and subject to high supervision because they are 

regulated by regional or regional politics (aero spatial and defense industry, etc). Legitimacy of 

these types of industry is often questioned; hence their reputation is often in risk [32, p. 67] [143, 

p.56] [55, p.240].  
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Reputation and organizational identification 

 

 

Public judge employees continuously by the characteristics attached to the organization. Public’s 

judgment is based on information about this organization that publicized by media. 

Organization’s members or employees interpret the reputation and adjust it with the construed 

external image (what a member believes outsider think about organization) and organizational 

image (what organizational actors would like outsider to think of the organization). Reputation 

describe the attributes public attach to organization. This public impression can strengthen or 

erode employees’ self concept, hence organizational identification [47, p.241] [46, p.547] [151, 

p.401]. 

 

 

Why? Organizational reputation is not merely an external assessment. It includes perceptions and 

predictability about organization’s capacity and the likelihood that organization will meet 

stakeholders’ expectations [147, p.323] [123, p.3]. The mismatch between organizational image 

and organizational reputation will lead to organizational identity crisis [51 quoted by 151, p.403], 

thus degrade organizational identification. 

 

 

Public reputation is viewed often by members of organization as a judgment based on limited 

information [151, p.401]. Whereas outsiders thought that reputation is merely the result of 

organizational communication and advertising to gain popularity [150, p.403]. We believe that 

the congruence between organizational image and organizational reputation is important in 

organizational identification. The type of reputation is also really matter.  

 

 

Positive reputation from social actions can reinforce organizational identification [47, p.240] 

[139, p.668]. Working in organization that engages in CSR initiatives can ameliorate employees 

self concept, self image [139, pp. 660, 664] and pride [113, p.299]. The effect is almost the same 

for employees working in “great place to work”. Being identified with reputable organization in 

HR practices can increase employees prestige [85 quoted by 35, p.6], social status [46, p.547] [8, 

p.34] and self-confidence [8, p.22] [46, p.548] [47, p.242]. Therefore, organizations with positive 

reputation will be able to attract high quality candidates [140] and retain their employees easily 

than their less reputable competitors [7,120, 89 quoted by 147, p.20].  

 

 

Organizational identification and organizational commitment 

 

 

Organizational identification and organizational commitment is a different concept. But there are 

overlaps in the measurement of the constructs of these two concepts. It means that the overlaps 

are also in the conceptual level between the organizational identification and organizational 

commitment [50, p.223-225]. Thus, it is necessary to be clear on their differences. Identification 

reflects self-conception whereas commitment reflects attitudes toward the work and organization 

that derived from social exchange processes [144, p.572].  
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Organizational identification implies that members and organization is one entity 

psychologically, while organizational commitment implies a relationship where member and 

organization are separate entities psychologically. One possible explanation that correlates these 

two concepts is the fact that organizational identification could leads members to experience the 

organization’s interest as their self-interest. Thus, this identification could motivate members to 

exert efforts in behalf of organization [8, 145 quoted by 144, p.579]. The level of organizational 

identification that indicates the degree to which members see the organization as part of 

themselves is a part of the commitment process [115, 102 quoted by 46, p.242]. 

 

 

Organizational commitment can be explained by social exchange process where the relationship 

between employees and their employer is based on an exchange between efforts, loyalty and 

benefits like salary, support and recognition [19, 52, 64, 82 quoted by 144, p.574]. 

Organizational commitment is also correlated with perceived organization support [144, p.574]. 

The argument is that the practices and treatment of employees will encourage or discourage them 

to be organizationally committed [50, p.226].  

 

 

Organizational identification and organizational commitment, both are negatively correlated with 

turnover intention, but in different group of employees. Commitment is negatively correlated 

with turnover intention in officers and middle management group while identification is 

negatively correlated with turnover intention in worker group [34, p.598].  

 

 

The turnover rate that is lower in “best employer” than “non-best employers” is the proof of high 

organizational commitment in companies with excellent branding strategy [77, p.242]. On the 

other hand, companies that engage in CSR activities, they have been proven to experience high 

organizational commitment [22, p.21] [113, p.313] [121] [3, p.2799-2801]. Strong organizational 

identification (because working in company with reputable human practices and CSR initiatives) 

would makes employees to act on the behalf of the company’s interest (company’s interest is 

their self-interest). Thus, we propose that the high organizational commitment could be mediated 

by organizational identification. 

 

 

We believe this role of mediation is played by determinants of organizational identification. One 

of them is prestige. Prestige is an antecedent of identification and commitment. Organizational 

prestige is said to be a core determinant of organizational identification. Organization’s prestige 

reflects in member self prestige [47, 8 quoted by 144, p.579]. Organizational prestige makes an 

organization attractive, hence influence organizational commitment [100 quoted by 144, p.579].  
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The Truth Will Set You Free:  Firm Commitment to CSR  |  Julia Dare 

 

ABSTRACT 

 

This paper examines why firms engage in Corporate Social Responsibility (CSR).  Specifically, 

it investigates the relationship between a firm’s motivation to engage in CSR and the depth of its 

commitment.  I propose that the enduring debate over CSR and financial performance is 

misaligned, and that scholars should instead focus on the underlying components of CSR 

engagement.  This research sheds light on the motivational antecedents of a firm’s engagement 

in CSR and their effect on CSR commitment.  Despite calls for scientific investigation of this 

linkage, it has received scant attention in the literature.  Pursuing this area of research requires 

the construction of measures of CSR motivation and CSR commitment, as prior work fails to 

pursue objective analysis.  I present measures and a research methodology that test hypotheses 

about how CSR motivation relates to different levels of CSR commitment.  The results of this 

research both validate and challenge current theory.  This refined understanding of CSR 

engagement may enhance firm transparency and accountability to stakeholders.  It may reduce 

the uncertainty in both internal and external assessments of firm CSR and the potential for social 

and financial impact. 

 

Keywords: 

Corporate social responsibility; motivation; legitimacy; profit maximization  
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Abstract 

This study explores the effects of corporate citizenship on business performance in the 

Taiwanese hospitality industry. Based on a survey of international hotels in Taiwan, the 

results show that corporate citizenship has positive influences on business performance, while 

corporate citizenship also has indirect positive influences on business performance through 

the mediating roles of innovation and customer loyalty. The theoretical and practical 

implications are discussed. 
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Corporate citizenship and business performance 

Corporate citizenship is attracting an increasing amount of attention in the modern business 

world [1-3]. Citizenship behaviors are when people take more active roles to work together to 

improve society [4], and the concept of corporate citizenship was defined by Maignan et al. 

[5] with the following four dimensions: economic responsibilities, ethical responsibilities, 

legal responsibilities, and discretionary responsibilities. According to this perspective, good 

corporate citizens work towards meeting their economic, ethical, legal and discretionary 

obligations to society. Prior research has provided evidence of a positive relationship between 

corporate citizenship and business performance [1, 5-7]. For example, Kusku and 

Zarkada-Fraser [7] found that corporate citizenship has positive relationships with customer 

loyalty, organizational commitment and business performance, based on an empirical 

investigation in Australia and Turkey. Maignan and Ferrell [6] also showed that corporate 

citizenship is positively associated with business performance from a study of French 

companies. That is, the implementation of corporate citizenship not only contributes to 

company benefits, but further provided perceptions for hotelier that corporate citizenship can 

promote the company’s social as well as financial positions. Consequently, we thus propose 

the following hypothesis: 

Hypothesis 1. Corporate citizenship is positively related to business performance. 

 

The mediating roles of innovation capability and customer loyalty  

Based on Amabile’s [8] componential theory of organizational creativity and innovation, 

resources, management practices and organizational motivation are three key elements that 

promote innovation. Following this perspective, firms with good corporate citizenship can 

use every resource available to assist organizational development of innovative works, 

implement all management practices to encourage employees for innovative ideas, and raise 

organizational motivation to participate in innovative community activities. This viewpoint 
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links the positive relations between corporate citizenship and innovation. That is, companies 

with high perceptions of corporate citizenship are more willing to improve their innovation 

abilities in the organization. For instance, Busch [9] revealed that corporate citizenship has 

positive influences on organizational learning and innovation. Fabling and Grimes [10] also 

showed the existence of a positive relationship between corporate citizenship and innovation 

based a survey of New Zealand firms. In other words, if organizations have more abilities to 

develop and implement innovations, they can thus achieve more knowledge-intensive 

business services regarding their processes, products, delivery systems, and competitive 

strategies [8]. Moreover, innovations tend to arise in environments that support creative ideas, 

and the successful fulfillment of these novel ideas can lead to enhanced business performance 

[11, 12]. For example, Bellou and Andronikidis [13] reported that a better innovative climate 

is positively related to improved business performance based on a survey of 24 Greek hotels. 

Tajeddini and Trueman [14] examined 96 Swiss hotels and found a positive relationship 

between innovativeness and business performance. Tsai et al. [2] also suggested that more 

effective corporate citizenship behaviors can significantly enhance corporate performance 

through greater innovation, using survey data from hotels in Hong Kong. Integrating these 

viewpoints, innovation is a key driver of excellent business performance, and companies that 

have more focus on corporate citizenship can thus have more innovative products, processes 

and services, thus leading to greater customer satisfaction and sustainable competitive 

advantages. Accordingly, we therefore argue that corporate citizenship influences business 

performance through innovation, and propose: 

Hypothesis 2. Innovation mediates the relationship between corporate citizenship and 

business performance. 

 

Customer loyalty means customers have a positive impression of a company regarding its 

services, products and brands, and intend to continue to buy its products or services [15, 16]. 
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In this vein, companies with proactive corporate citizenship can produce high quality 

products or services that are valued by customers, participate in social activities that are 

supported by customers, and highlight the importance of social issues that are related to 

corporate as well as customers, thus promoting customer loyalty [5]. That way, with this good 

reputation of corporate citizenship, customers will express their loyalty to support 

organizations by joining their activities for the community, purchasing more products, and 

recommend their brands to others. The positive relationship between corporate citizenship 

and customer loyalty is well documented. Kusku and Zarkada-Fraser [7] found that corporate 

citizenship practices can increase customer loyalty based on an empirical survey. Maignan, et 

al. [5] also revealed that corporate citizenship is positively associated with employee 

commitment and customer loyalty according to an empirical investigation. In addition, if a 

company provide services that create customer value and raise customer switching costs, the 

resulting loyal customers can have a great impact on profitability such as introducing new 

customers with word-of-mouth communication thus decreasing the costs of advertising [17]. 

Most important of all, high customer loyalty can ultimately improve business performance, 

due to high levels of customer trust and satisfaction with the service quality provided [18-20]. 

Previous studies have revealed that there is a positive relation between customer loyalty and 

company profitability. Hallowell [21] showed the influence of increased customer satisfaction 

and loyalty on corporate profitability in an empirical study. Cater and Cater [22] also showed 

the relationship between customer loyalty and business performance based on 477 customer 

samples. Moreover, Maignan, et al. [5] also found that proactive corporate citizenship is 

positively associated excellent business performance through improved levels of customer 

loyalty. Combining these arguments, companies with better corporate citizenship can promote 

customer loyalty by providing high value added services and products, offering good 

recovery solutions, and having high involvement with community affairs, and these can all 

help to improve the profitability and performance of the business. Therefore, we propose: 
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Hypothesis 3. Customer loyalty mediates the relationship between corporate citizenship and 

business performance. 

 

Methods 

Research setting, participants, and procedures 

We collect research data via a convenience sampling method using 46 international tourist 

hotels listed by the Taiwan Tourism Bureau. The original version of questionnaire was 

translated from English to Chinese by one bilingual professor, and the back-translated version 

was then translated back into English by another bilingual professor to ensure the translation 

quality [23]. In addition, the human resource departments in these hotels were contacted and 

asked to participate in this study, with the respondents needing to have full-time jobs and 

have been with the hotel for more than a year. The survey is not limited to the specific 

working level of the hotel, instead, and cover letters and instructions were distributed along 

with the questionnaires to explain the aims of this study and guarantee the confidentiality the 

responses. Finally, out of the 1,200 questionnaires that were mailed, 62 were returned 

undelivered, and 626 were completed, thus giving a response rate of 52.17%. In our survey 

data, 63.10% of the respondents were female, and 65.31% were frontline employees 

(including employees from the Rooms, Food & Beverage and Front Office Departments). 

Meanwhile, the employees’ average tenure in the company was 5.34 years, and 75.01% had a 

bachelor’s degree or above.  

 

Measures 

Corporate citizenship. Corporate citizenship was measured with 12 items based on Maignan 

et al. [5], and responses were made using a seven-point Likert-type scale (ranging from 1, 

“strongly disagree,” to 7, “strongly agree”). Sample items for the four dimensions in the 

survey are as follows: economic responsibilities (e.g., “My company strives to lower 
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operating costs”), ethical responsibilities (e.g., “My company is recognized as a trustworthy 

company”), legal responsibilities (e.g., “My company seeks to comply with all laws 

regulating hiring and employee benefits”), and discretionary responsibilities (e.g., “My 

company encourages employees to join civic organizations that support our community”). 

The Cronbach’s alpha for corporate citizenship was 0.96, giving satisfactory reliability (alpha 

> 0.70).  

Innovation. We measured organizational innovation using three items reported by Ibarra [11], 

and responses were made using a seven-point Likert-type scale (ranging from 1, “strongly 

disagree,” to 7, “strongly agree”). Sample items were “Employees in my company always 

suggest new ways to achieve goals or objectives”, and “Employees are encouraged to adopt 

innovative administration in planning procedures in my company”. The Cronbach’s alpha for 

innovation was 0.72, indicating satisfactory reliability (alpha > 0.70).  

Customer loyalty. Customer loyalty was assessed using the three items developed and 

validated by Maignan et al. [5], and responses were made using a seven-point Likert-type 

scale (ranging from 1, “strongly disagree,” to 7, “strongly agree”). Respondents were asked 

to indicate the loyalty of customer with items such as “The large majority of our sales in my 

company are made up of repeat purchases” and “Customer loyalty is a major strength of our 

business.” The Cronbach’s alpha for customer loyalty was 0.77, demonstrating satisfactory 

reliability (alpha > 0.70).  

Business performance. Business performance was measured with four items adapted from 

Maignan et al. [5], and responses were made using a seven-point Likert-type scale (ranging 

from 1, “strongly disagree,” to 7, “strongly agree”). Sample items were “Relative to our 

competitors, our return on investment has been much better”, and “Relative to our 

competitors, our profit growth has been much better”. The Cronbach’s alpha for business 

performance was 0.89, revealing good reliability (alpha > 0.70). 
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Analytical strategy 

To examine the hypotheses proposed in this work, structural equation modeling (SEM) 

using maximum-likelihood estimation was therefore conducted with AMOS 17.0 [24]. 

Following the suggestions of Anderson and Gerbing [25], we adopted a two-stage approach 

to investigate our hypothesized model. In the beginning, the overall model chi-square (χ
2
) 

value, degrees of freedom (df), the value of χ
2
/df, standardized root mean square residual 

(SRMR), comparative fix index (CFI), Bollen's incremental fit index (IFI), Tucker-Lewis 

index (TLI), noncentrality parameter (NCP), and minimum value of the discrepancy (FMIN) 

were used to measure the model fit, with the results shown in Table 1 [26, 27].  

Table 1. Fit indices. 

Fit indices  Model value  Reference value  Overall model fit  

χ
2
/df  5.3 < 5.00  Acceptable 

Standardized RMR  0.05 < 0.05  Yes 

CFI  0.90 > 0.90  Yes 

IFI 0.90 > 0.90  Yes 

TLI 0.90 > 0.90  Yes 

NCP  1140.07 > NCP saturated (.00)  Yes 

  < NCP independence (11357.58)  

FMIN  2.25 > FMIN saturated (.00)  Yes 

  < FMIN independence (18.65)  

 

Results 

Table 2 presents the means, standard deviations, reliabilities, and correlations of the 

variables examined in this work.  

Table 2. Means, standard deviations and intercorrelations among variables 

 
Mean S.D. 1 2 3 4 

1. Corporate citizenship 5.57  0.54 - 
   

2. Innovation 4.67  0.57 0.42** - 
  

3. Customer loyalty 5.83  0.38 0.11** 0.18** - 
 

4. Business performance 5.78  0.39 0.11** 0.29** 0.50** - 

Note: ** p < 0.01 (two-tailed); N = 626 
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Hypotheses testing 

In order to examine our hypotheses, we adopted Baron and Kenny’s [28] 

[28][28][28][28]suggestion of using a causal steps strategy to investigate the condition of 

mediation. For Hypothesis 1, the correlation coefficients in Table 2 reveal that corporate 

citizenship is positively and significantly related to business performance (r = 0.11, p < 0.01), 

thus Hypothesis 1 was supported. For Hypotheses 2, and Hypotheses 3, as can be seen in 

Table 2, corporate citizenship has a positive relation with innovation (r = 0.42, p < 0.01), and 

innovation has a positive relation with business performance (r = 0.29, p < 0.01). In addition, 

corporate citizenship has a positive relation with customer loyalty (r = 0.11, p < 0.01), while 

customer loyalty has a positive relation with business performance (r = 0.50, p < 0.01). 

Therefore, the mediating roles of innovation and customer loyalty on the relation between 

corporate citizenship and business performance were supported. To further explore these 

indirect effects, we conducted bias-corrected percentile bootstrap with a 95% confidence 

interval and 5,000 bootstrap samples from the hypothesized model [29]. As shown in Table 3, 

the results of the bootstrap examinations verify the existence of significant mediating effects 

of innovation (standardized indirect effect = 0.07, p < 0.01), and customer loyalty 

(standardized indirect effect = 0.06, p < 0.01) with regard to the relationship between 

corporate citizenship and business performance. Therefore, Hypotheses 2 and Hypotheses 3 

were supported.  

Table 3. Bootstrap Analyses of the Statistical Significance of Indirect Effects 

Independent 

variable 

Mediator 

variable 

Dependent 

variable 

Standardized indirect 

effect 

SE of 

mean 

95% CI mean 

indirect effect  

(lower and upper) 

Two Tailed 

Significance 

CC → IN → BP (0.39) × (0.19)=0.07 0.03 0.04 0.07 ** 

CC → CS → BP (0.13) × (0.46)=0.06 0.02 0.02 0.06 ** 

Note: (1) Standardized estimation of 5,000 bootstrap samples, N = 626,* p < 0.05; ** p < 0.01 

     (2) CC = Corporate citizenship; BP = Business performance; IN = Innovation; CS = Customer loyalty. 
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Discussion 

Over the last decade, business have been facing increasing pressure to balance behave well 

and maintain business profitability in the society. As the concept of corporate citizenship has 

caught the most attention recently [1-3], companies with efforts to meet various economic, 

ethical, legal and discretionary responsibilities can thus be regarded as a source of 

competitive advantage. That is, with proactive corporate citizenship behaviors, companies are 

better able to provide customers with high quality products, motivate employees with better 

promotion opportunities, offer stakeholders enhanced moral value, and achieve better overall 

business performance [6]. Therefore, the fulfillment of corporate citizenship behaviors can 

not only improved the performance of company, but also enhance the reputation of the hotels 

involved.  

Furthermore, innovation refers to the fulfillment of novel ideas with successful products or 

excellent services [30, 31]. Therefore, companies with good corporate citizenship can better 

utilize the resources they have to promote innovative ideas, carry out management practices 

to encourage employee involvement in creative work, and raise organizational motivation to 

participate in innovative community activities. In other words, if firms are engaged in 

organizational innovation, they can provide more knowledge-intensive business services with 

novel processes, products and delivery systems, and thus maintain their competition 

advantages [8]. Most importantly, the results of this study supported the view of prior 

research that positive relations exist among corporate citizenship, innovation and business 

performance [2, 13, 14]. That is, the implementation of innovation is a driver of business 

performance, and companies with a greater sense of corporate citizenship can have more 

innovative products and services, and ultimately achieve great customer satisfaction as well 

as business effectiveness. 

Last but not least, companies with proactive corporate citizenship can deliver high quality 

products, participate in more socially beneficial activities, stress important social issues 
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associated with corporate and customers, and thus promote customer loyalty [5]. With this 

good reputation, customers will express their loyalty to support companies by joining their 

activities and purchasing more products, and tend to recommend their brands or services to 

others, and ultimately promote the excellent business performance. Confirmed with prior 

studies, the positive relationships among corporate citizenship, customer loyalty and business 

performance are supported based on our empirical study [5, 18-20]. That is, comapnies with 

proactive corporate citizenship can improve customer loyalty by high value services and 

product, desirable recovery solutions, and high involvement with community activities, and 

all these contribute to the business performance. 

 

Limitations and directions for future research 

This research has some limitations that present directions for future work. First, this study 

used self-report data, and this may be affected by common method variance [32]. Although 

Harman’s one factor test also showed that the largest factor accounted for only 28.68% of the 

variance, we suggest that future studies can collect more objective data to reduce this concern, 

such as business performance figures from financial databases. Another limitation is that 

study did not attempt to include the influences of organizational culture in the proposed 

model, and further works can add factors such as market, humanistic and competitive 

orientations to better understand how they relate to corporate citizenship and business 

performance. Finally, this study only used the data obtained from international tourist hotels 

in Taiwan, and future research can also gather data from Mainland China, Hong Kong and 

Macau, as this will contribute to a broader understanding of the implementation and 

influences of corporate citizenship practices in Asian contexts. 
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ABSTRACT 

One of the most important means of communication today is social networking. This study 

was designed to provide insights into how purchase intention influenced by consumers 

attitude toward online advertising and brand recognition on social networking site. A survey 

was conducted with facebook’s users to asses attitude toward online advertising on social 

networking sites, brand recognition, and purchase intention through this channel. The results 

indicated that consumers attitude toward online advertising and brand recognition on social 

networking site have significantly influence purchase intention with positive correlation.  

 

Keywords: Online Advertising, Social Networking Site, Attitude, Brand Recognition, 

Purchase Intention 

 

 

 

INTRODUCTION 

Online advertising becomes the main business model for social networking sites such as 

Facebook and Myspace in these recent years [18].  As consumer habits change, social 

network is being powerful and unique platforms that foster promotions [20]. This is matching 

with marketer’s perspective that targeting online social networking site as the medium to 

advertise their product at this recent time. This statement is supported by the Society of 

Digital Agencies survey [21], which found that social network is digital marketing top 

priorities on 2010 that has been chosen by senior marketing executive. 

 

One of marketers reason that they choose online social network, such as facebook, because 

they think this medium will make people twice as likely to remember an advertising if their 

friend is in it, and a brand that a person “Like” will spread instantly to the news feeds of 

many of those friends [14]. Beside that reason, marketers also assumes that the people who 

their product’s buyer share content with, are those who have the most in common with them, 

so might be they also likely to be interested in the same product that have been bought [22]. 

 

This social networking sites also become an effective marketing tool that make companies 

appears to be more friendship with their consumer and then it will be engaging consumers to 
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participate or proactive in marketing [3]. Corresponding with the number of users on a social 

networking site which increase continuously, [30] study found that word-of-mouth through 

social network site have longer carry over effects and higher flexibility response than 

traditional marketing. With the increasing use of facebook as a promotional medium, it is 

critical for the marketers or advertisers to understand how is the perspective of the social 

networking user towards the existence of online advertising on social networking sites, 

otherwise they will invest a lot to advertise their product or service for nothing. 

 

There were some qualitative research have been conducted to investigate the consumer’s 

attitude toward online advertising on social networking site  [10] [11] [1] [15]. These 

researches found that most of facebook users tend to ignore product or service advertising on 

their facebook page. [1] and [15] stated that users perceived facebook as their personal spaces 

and they tend to became protective toward any intrusions. Facebook is a private social for 

friends where advertising is not welcomed [1].  Users usually avoid the online advertising by 

ignoring the message or they just close the pop up advertising on their screen straight away 

without even look at the content [15].   Therefore, those researches conclude facebook is not 

the effective medium in communicating and advertising product and services.  

 

On the other hand, the high growth of facebook users in the world, which its membership 

exceeded 800 million people in the first quarter 2012 (Internetworldstats.com) gives 

advertisers cheap platform to easily target and reach out to a large global audiences. 

Facebook is the largest and most popular social networking site, it comes as no surprise that 

most marketers would see facebook as the prominence medium to reach out to consumers 

[28]. 

 

In Indonesia, we can see there are many marketers advertise their products or services via 

facebook. Facebook is perceived as a prospective social media site to promote their product 

and service since Facebook is widely used by Indonesian people these recent times. 

Socialbakers [25] as an analytics site showed that Indonesia is in the 4
th

 rank as a Facebook 

user in the world with college students as the largest group users. Beside that reason, 

nowadays Facebook also chosen as a medium that gives an opportunity to Indonesia 

marketers, especially small and medium enterprises to promote their products, since it is cost 

efficiency.  

 

With the advent of facebook as a promotional medium in Indonesia, there is a critical need to 

investigate the attitude of Indonesian people toward online advertising on facebook. The 

present study will investigate Indonesian user attitudes toward online advertising on social 

networking site (facebook) through quantitative study. [10] and [1] identified that attitude 

toward online advertising on social networking site influence the process of brand 

recognition, but they did not provide statistically significant support. Moreover, [11] noted 

that attitude toward online social networking sites and brand recognition may be positively 

associated with intention to purchase. Based on [10], [1] and [11], this study took explanatory 

approach establishing causal links between attitude toward online advertising on social 

networking sites, brand recognition, and intention to purchase. 

 

Based on above explanations, the research questions that this study addresses are: what are 

current consumer attitude toward online advertising on social networking sites? Is current 

consumer attitude toward online advertising on social networking sites significantly 

influencing brand recognition? Is brand recognition significantly influencing purchase 

intention on social networking sites? 
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LITERATURE REVIEW 

Online Social Network Site 

Online social network site is the location, where users can create their personal profiles and 

connect with other people in order to create their personal network [10]. Basically, there are 

two kinds of activities on social network site that involving users, i.e. either create new 

content by editing their profiles (e.g., uploading pictures, music, movie, updating their status 

or creating messages), or consume content that was created by others (e.g., looking at 

pictures, downloading music, reading their friends’ status and messages) [29].  

 

People use this media as a tool that make them able to collaborate and communicate, 

including sharing of knowledge, information, media, ideas, opinions and insight with one 

another online [3]. Generally this communication or interaction is proceeded between 

networks “friends”, which linked through accepting the other user invitation, since on social 

network site, each user has permission to add other user as their friend as long as their 

friend’s request accepted by that user. 

 

Further about this social networking site, marketers use this site as an effective marketing 

tool that make companies appears to be more friendship (such as a friend) with their 

consumer and then it will be engaging consumers to participate or proactive in marketing [3]. 

Might be this approach also become the reason why the social network site has been chosen 

by senior marketing executive as a digital marketing top priorities on 2010 [21]. Beside those 

reasons, social network site also used as an advertising medium tool, because it is cost 

efficiency (relatively cheap compared to the traditional medium), large reach (has million of 

users), targeted advertising (allowing advertisers to customize and target their advertising), 

and time spent online by users [28].  

 

Online Advertising on Social Networking Site 

Online advertising becomes a vehicle that marketers choose to announce their products or 

services, since for advertisers, Internet has chosen as a new channel for reaching customers 

[2]. It is because of Internet had a faster impact than radio and television, and could provide 

information that can be accessed anytime and anywhere [19]. About online advertising or e-

advertisement, [16] defined it as making a product or service introducing operations through 

the Internet for the realization of trade between seller and buyer as the main purpose. [32] 

also found that online advertising also feature as effective as print advertising. These recent 

years, online advertising becomes the main business model for social networking sites such 

as Facebook and Myspace [18].   

 

Online Advertising on Facebook 
Facebook advertising which basically separated into two types of Ads, which are Social Ads 

and Sponsored or Display Ads have a unique ways unlike any other advertising to reach 

precisely target depend on the person’s profile [4], or depend on their interests and 

demography [15]. Facebook advertising commonly appear in the right-hand column of pages 

throughout Facebook site, but it is also possible to appear in Facebook’s main page look like 

our friends’ stories when they are updating their status.  

The difference between Social and Sponsored Ads can be seen from Figure 1. Social Ads are 

an ad that created by a brand or seller such as Smirnoff Ice, which showed including its brand 

message. A business creates this type of ad and pays Facebook to deliver it to the people site 

that are most likely to find it useful [5]. These ads usually appear in the right-hand column of 
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Social Ads Sponsored Ads 

pages throughout Facebook. For example, people who like food culinary, are a certain age, 

and like party might see Smirnoff Ice Ad. 

 
Figure 1. The Difference Between Social Ads and Sponsored Ads 

 

 

 

 

 

 

 

 

 

Another type of Facebook Ads is Sponsored Stories, it is different from Social Ad, because it 

is a story that you can already see about activity from people you are connected to, pages you 

“Like”, or applications that you use [5]. In other word, Sponsored Stories Ad is an ad that is 

posts from your friends or pages on Facebook that a business, organization, or individual has 

paid to highlight so there is better chance you will see them, because they are regular stories 

that a friend or page you are connected to has share with you [6]. Further about Sponsored 

Stories Ad, [9] simply defined this ad is an ad which is when a person writes a status update, 

or “Like” an ad page that make an advertiser pay to highlight that action to the user’s friends 

on the right side of the Facebook page.  

 

Attitude Towards Online Advertising on Social Networking Site 

Attitude towards the online advertising’s study is very important thing that should be known, 

because it helps explain user perceptions and acceptance of advertising message [10]. 

Attitude itself can be defined as an individual’s internal evaluation of an object such as a 

branded product [23] or other specific dimension such as advertisement, brand, commercial, 

and purchase intention [27]. 

 

Attitude towards the advertising on social networking sites can be good or users will be 

interested about the advertising as long as that advertising is specifically relevance or 

valuable at an individual level. It also can be bad or in other word users uninteresting, 

ignoring, or even avoiding the advertising that shows up [1]. One of positive perception 

toward advertising found from [10] research that stated users rating the advertising positively, 

since they think that there are availability of information about product that can be learnt 

anytime. Advertising on social media also acceptable by the user as an interactive marketing 

communication that allows them to do two-way communication, either learn from others or 

share information about a product or brand [1]. Further about this attitude, [17] found that 

users are interesting or noticing enough about advertising on social networking site, and 

make them tell about this product to their friends. 

 

Even though, there are some positive perception toward advertising on social network site, 

foremost, it is crucial to emphasis that users not only focus at the advertising offered by 

advertisers, because pages site are filled with so much content [10]. Then, this statement 

might become the reason for some users to state that social network sites were not suitable 

for advertising, because the nature of these sites are to do interaction with friends as a 

personal medium [1]. [10] found that there were some users stated that they do not like 

manipulation that involved in advertising which will make people buy things they do not 

need just because it is cheap. Advertising in online networking sites also will be avoided 
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while it is perceived as not being relevant [15]. Users’ action to avoid the advertising can 

possibly occur by cognitive (e.g.: disregard a magazine advertisement), behavioural (e.g.: 

leaving the room at the advertising duration time), and mechanical means (e.g.: either using 

digital video recorder or Internet blocking system to avoid the advertisements) [15].  

 

Influence of Attitude toward Advertising on Social Networking Site toward Brand 

Recognition 

[16] stated that online advertising would be at higher level than traditional advertising 

methods in this technologies era, because it attracts continuously the attention of the viewer 

about the brand, and even convince them to buy. Further about the process of brand 

recognition, [10] and [1] identified that attitude toward online advertising on social 

networking site may influence the process of brand recognition, but they did not provide 

statistically significant support. However, [10] reported that the brand recognition on online 

social networking sites was found to be much lower than the one created through other media 

channels, such as television and magazines. Then, brand recognition itself can be defined as 

consumers’ capability to confirm their previous experience about specific brand  [33]. Based 

on above explanations, then first hypothesis that proposed: 

 

H1.  Attitude toward advertising on social networking site significantly influence brand 

recognition 

 

 

Influence of Brand Recognition on Social Network Site toward Purchase Intention 

Purchase intention itself is defined as the probability that consumer will purchase a product 

[24]. One thing that influence purchase intention is brand recognition. This statement based 

on [10] which said that brand recognition has greater likelihood of leading to a purchase 

decision or keeping consumers from buying different products. On social networking sites, 

most of consumers are likely to purchase or even recommend a product to a friend after 

“liking” a brand by clicking “like” button [11]. [11] also stated that one of the user’s reason 

by clicking “like” button is because they also possible to get a special discount from that 

company. The special discount that offered might become the reason, which will make them 

have the intention to purchase that product. 

 

Further about causal link between brand recognition and purchase intention on social 

networking sites, [11] noted that A brand become recognized by users because of the 

information or recommendation, which derived from friends about a product or service is 

trusted more, then it might be positively associated with the intention to purchase that 

recommended product or service. Based on those explanations, this study propose hypothesis:  

 

H2:  Brand recognition significantly influence purchase intention 

 

Theoretical Framework for those hypotheses can be seen on Figure 2 below: 

 
Figure 2. Theoretical Framework 
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METHODOLOGY 

In this study, the sample had been chosen using judgment or purposive sampling method 

from College Students of Faculty of Economics and Business’ population at Satya Wacana 

Christian University, Salatiga, Central Java, Indonesia. Criteria of the sample were: (1) 

Person who has Facebook account; (2) Age between 18-24 years old. About the sample size, 

there is little consensus on the recommended sample size for SEM. Then, the critical sample 

size that will be used in this study to provide sufficient statistical power for SEM analysis 

was 200 (Garver & Mentzer, 1999, cited in [13]).  

 

 

Table 1. Empiric Indicators 

 
Conceptual Operational 

Attitude Towards 

Advertising 

1. The advertising on social networking site provide availability of information 

about product [10] 

2. The advertising on social networking site is attractive [10][15] 

3. The attention to watch advertising beside the page’s content  [27]* 

4. The advertising on social networking site is relevant to what user need [1][15] 

Brand Recognition 1. Recognize brands that are advertised on social networking site [10] 

2. Remember about brand advertised on social networking site [10] 

3. Brands advertised through social networks is easier to remember than other 

media channels, such as television [10] 

Purchase Intention 1. Desire to visit to product website after being exposed to an advertising on 

social networking site [10] 

2. Intensity to look for information about product that advertised on social 

networking site [7]* 

3. Preference to purchase a product that is advertised on social networking site 

[10] [7] [12]* 

4. More likely to purchase after “liking” a brand [11] 

5. Desire to buy since their friend “like” that product [11] 

6. Desire to buy, based on friends’ recommendations [11]  

    * with modify 

 

 

The data in this quantitative research were collected using a questionnaire. The data that has 

been collected was analysed using two techniques. Firstly, to determine user attitude toward 

advertising on online networking site, a statistic descriptive technique had been used. Then, 

the second technique was using structured equation modelling (SEM) approach had been 

conducted to test the next two hypotheses, whether attitude toward advertising on social 

networking site significantly influence brand recognition, and whether brand recognition 

significantly influence purchase intention. Then, empiric indicators that will be used as the 

measurement in this study can be seen in Table 1. 

 

 

DATA ANALYSIS AND RESULTS 

The data were collected on November 2012 from College Students of Faculty of Economics 

and Business at Satya Wacana Christian University, Salatiga, Central Java, Indonesia. 230 

questionnaires were distributed to those, which have Facebook Account and their age are 

between 18 – 24 years old. There were 21 questionnaires that could not be used (16 

uncompleted, and 5 were not matches with the first criteria, because of there were 5 
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respondents have no Facebook account). Then, based on the critical sample size that used in 

this study, 200 out of 209 questionnaires, which meet the requirements, were used. 

 

The characteristics of this study’s respondents were 107 (53.5%) females, and 93 (46.5%) 

males, aged 18 – 24 years. Most of the respondents (191 peoples or 95.5%) had been 

involved on Social Networking Sites more than a year, and only 9 respondents (4.5%) were 

involved on Social Networking Sites less than a year. From the data, we observe that most 

respondents (106 peoples or 53%) were visiting on Facebook (Social Networking Site’s 

object in this study) between 1 - 5 times per day, and even 38 respondents (19%) were 

visiting this site for more than 5 times per day. 

 

Attitude Towards Online Advertising on Social Networking Site 

In this study, the indicators’ scores that used were between 0.41 – 0.59 (above 0.3), which 

means each variable met the requirement of validity, and the Cronbach’s Alpha is 0.73, so 

this probably indicates good reliability [8].  

 

The result showed that 68.5% respondents (Appendix 1) focused on the availability of 

information about a product that they can receive from the product that had been advertised 

on social networking site.  This result supported one of positive perception toward 

advertising which found in [10] research that stated users rating the advertising positively, 

since they think that there are availability of information about product that can be learnt 

anytime. 

 

However, despite the result shows most of respondents thought that they could receive 

information from the advertising on social networking site, but most of them (72% 

respondents, can be seen at Appendix 1) did not think that the advertising on social 

networking site was interesting. Even 90.5% respondents (Appendix 3) stated that the 

advertising on social networking site was not match with their need.  

 

Further about the third indicator’s result, it shows that respondents seem inconsistence about 

their answered. This inconsistence is while most of respondents or 68.5% peoples (Appendix 

1) answered that the information about a product can be received from the advertising on 

social networking site. On the other hand, only 9.5% respondents (Appendix 3) said that they 

were paid attention to watch advertising on social networking site beside the other page’s 

content.  

 

Influence of Attitude toward Advertising on Social Networking Site toward Brand 

Recognition 

The data with 200 total sample found that were not match with the assessment of normality, 

because the value of critical ratio was 11.45 or greater than 2.58 ([34], pp.134). Because of 

this reason, then 21 outlier data should be removed. By using 179 data, the assessment of 

normality can be reached, with the critical ratio’s value 2.41.   

 

An analysed with 179 data had been tested and proved that the indicators used for each 

variable met the requirement of validity, since those scores for attitude toward advertising 

(0.473 - 0.647), brand recognition (0.506 – 0.677), and purchase intention (0.633 – 0.760) 

were above 0.3 [8]. Thus, Cronbach’s Alpha is above 0.7 (which were 0.764, 0.746, and 

0.888, respectively for attitude, brand recognition, and purchase intention’s variables) is 

acceptable to indicate the reliability [8].  
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Figure 3. Complete Model of Online Advertising on Social Networking Site 

 

 

The AMOS (Analysis of Moment Structure) model in this study is recursive model where 

some variable has no indirect effect on itself. The complete model of online advertising on 

social networking site with 179 data can be seen on Figure 3. Based on the measurement 

results on Figure 3, the probability level is less than 0.05 [31], which means the model 

definitely represents an inadequate fit.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 4. Complete Model of Online Advertising on Social Networking Site (Modified) 
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Related to the model that was not fit, then the model had to be modified based on the 

modification indices, which provided by AMOS software. The complete model of online 

advertising on social networking site that had been modified can be seen on Figure 4. 

 

However, even the model had been modified, but the result shows that model (Figure 4) still 

was not really fit; with probability level is less than 0.05. The model was not really fit might 

because of respondents’ attitude, which were not consistence towards online advertising on 

social networking site (68.5% answered that they can receive information from the 

advertising, but on the other hand, only 9.5% said that they were paid attention to watch 

advertising on social networking site). The other reason was because most of the respondents 

were college students, so they might be accessing social networking site as the medium to 

make relationship than to do shopping.  Beside the probability level, some other measures of 

fit were accepted or indicate a very good fit, including chi-square = 111.407; CMIN/df = 

1.888 ≤ 2; GFI = 0.922 ≥ 0.90 ([34], pp. 136); RMSEA = 0.071 ≤ 0.08; TLI = 0.937; and CFI 

= 0.953, where TLI and CFI values are close to 1 [31].  

 

The next examination after the goodness of fit measurement is the results of “attitude toward 

advertising on social networking site” and “brand recognition”. Regression Weight’s that can 

be seen on Table 1 shows that attitude toward advertising on social networking site had 

positive influence toward brand recognition. This statistical significance (Table 1) was 

supported with critical ratio (5.911) more than 1.96 [26], and p-value that indicate 

significance smaller than 0.01, which represented with three asterisks ***.  

 
Table 1. Regression Weight 

Regression Weight   Estimate S.E. C.R. P Label 

Brand_Recognition <--- Attitude toward Ads on SNS 1.199 .203 5.911 *** par_11 

Purchase_Intention <--- Brand_Recognition .831 .118 7.039 *** par_12 

 

Finally, based on the result, the first hypothesis which is attitude toward advertising on social 

networking site is significantly had a positive influence toward brand recognition with 

standardized regression weight is 0.80 (Figure 4). This hypothesis also supporting the 

findings of research question 1, because since most of respondents (68.5%, can be seen at 

Appendix 1) focuses on the information about a product that advertised on social networking 

site, then might be they will automatically recognize or unconsciously confirm their previous 

experience about that specific product.  

 

Then, refers to [10] and [1] statements, which identified that attitude toward online 

advertising on social networking site may influence the process of brand recognition, this 

result also give confirmatory and statistics support for their presumption. 

 

Influence of Brand Recognition on Social Networking Site toward Purchase Intention 

The result of the second hypothesis also can be seen from Table 1 and Figure 4. Based on the 

result, brand recognition variable also significantly had a positive influence toward purchase 

intention on social networking site; with standardized regression weight is 0.87 (Figure 4).  

The statistical significance was supported with critical ratio = 7.039 > 1.96 [26], and p-value 

that indicate significance smaller than 0.01, which represented with three asterisks *** (Table 

1).   
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This means that on social networking site, might be the information or recommendation 

about a brand would make that brand will be recognized and then, that recommended brand 

or brand which has "like" sign will be the most wanted brand which automatically build the 

intention to purchase. 

 

 

CONCLUSION 

Based on research’s result, the first conclusion about attitude toward online advertising on 

social networking site that can be made was that respondents focused on the availability of 

information about a product that they can receive from the product that had been advertised 

on social networking site and give less attention about the advertising presentation. 

 

Then, about the hypothesises, the results show that attitude toward advertising on social 

networking site is significantly had a positive influence toward brand recognition, which 

means the attitude toward advertising might become make them would automatically 

recognize or unconsciously confirm their previous experience about that specific product. 

Beside that result, this study also found that brand recognition significantly had a positive 

influence toward purchase intention on social networking site. 

 

 

LIMITATION AND FUTURE RESEARCH 

This research’s model was inadequate fit (probability level is less than 0.05), because 

researchers were not identify the respondents’ motivation while they were accessing social 

networking site (facebook), whether some other measures of fit were accepted or indicate a 

very good fit, including chi-square, CMIN/df , GFI, RMSEA, TLI, and CFI. In addition, to 

ensure the alignment of motivation facebook users with the purpose of the research study, an 

experimental study might be used to achieve the study objective. 

 

 

REFERENCES 

[1] Bond, C., Ferraro, C., Luxton, S., & Sands, S. (2010). Social media advertising: an 

investigation of consumer perceptions, attitudes, and preferences for engagement. 

ANZMAC, pp. 1-9. 

[2] Dencheva, S. (2009). Effectiveness of internet advertisement. 3
rd

 Central European 

Conference in Regional Science – CERS, pp. 988-994. 

[3] Diffley, S., Kearns, J., Bennett, W., & Kawalek, P. (2011). Consumer behaviour in social 

networking sites: implications for marketers. Irish Journal of Management. Vol. 30, 

Issue. 2, pp. 47-65. 

[4] Dunay, P. (2009, July 27). 5 tips for optimizing your facebook marketing. B to B. Vol. 94, 

Issue. 7, pp. 4.  

[5] Facebook. (2012a). What’s the difference between ads and sponsored stories? 

Downloaded July 10, 2012, from http://www.facebook.com/about/ads. 

[6] Facebook. (2012b). About sponsored stories. Downloaded July 10, 2012, from 

http://www.facebook.com/help?page=154500071282557. 

[7] Ferdinand, A. (2011). Metode penelitian manajemen 3
rd

 edition, pp. 232. Semarang: 

Badan Penerbit Universitas Diponegoro.  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 274



 

 

[8] Field, A. (2005). Discovering statistics using spss (2
nd

 ed). London: Sage Publications 

Ltd, pp. 672-674. 

[9] Geron, Tomio. (2011, September 14). Social advertising now on majority of facebook 

page views.  Forbes, pp. 25. 

[10] Hadija, Z., Barnes, S. B., & Hair, N. (2012). Why we ignore social networking 

advertising. Qualitative Market Research: An International Journal. Vol. 15, Issue. 1, 

pp. 19-32. 

[11] Harris, L., & Dennis, C. (2011). Engaging customers on facebook: challenges for e-

retailers. Journal of Consumer Behaviour. Vol. 10, pp. 338-346. 

[12] Heijden, H. V. D., Verhagen, T., & Creemers, M. (2003). Understanding online 

purchase intentions: contributions from technology and trust perspectives. European 

Journal of Information Systems, 12, pp. 41-48. 

[13] Hoe, S. L. (2008). Issues and procedures in adopting structural equation modelling 

technique. JAQM, Vol. 3, No. 1, pp. 76-83.  

[14] Hof, R. D. (2011, December 5). Facebook’s new ad model: You. Forbes, pp. 106-110. 

Internetworldstats.com. Facebook growth stats for 2011-2012. Accessed 2012, July 16, 

from http://www.internetworl dstats.com/facebook.htm. 

[15] Kelly, L., Kerr, G., & Drennan, J. (2010). Avoidance of advertising in social networking 

sites: the teenage perspective. Journal of Interactive Advertising. Vol. 10, No. 2, pp. 

16-27. 

[16] Kes, Y. (2011). Current approaches in e-advertisement. International Journal of 

Business and Social Science. Vol. 2, No. 21, pp. 124-137. 

[17] Li, C. (2007, June 21). How consumers use social networks. Forrester Research, pp. 7.   

[18] Li, Y., Lee, Y. & Lien, N. (2012). Online Social Advertising via Influential Endorsers. 

International Journal of Electronic Commerce. Vol. 16, Issue 3, pp. 119-154. 

[19] Luthans, F. (2008). Organizational behaviour (11
th

 ed.). New York: McGraw-Hill, pp. 

32. 

[20] Mabry, E., & Porter, L. (2010). Movies and myspace: the effectiveness of official 

websites versus online promotional contests. Journal of Interactive Advertising. Vol. 

10, No. 2, pp. 1-15. 

[21] Miller, R. K., & Washington, K. (2011). Consumer behavior 2011. Loganville: Richard 

K. Miller & Associates, pp. 376-377. 

[22] Nutley, M. (2011, July 28). Marketers targeting the inner circle of your social network. 

Marketingweek.co.uk, p.8. 

[23] Sallam, M. A. A. (2012). Endorser credibility effects on Yemeni male consumer’s 

attitudes towards advertising, brand attitude, and purchase intention: the mediating role 

of attitude toward brand. International Business Research. Vol. 5, No. 4, pp. 55-66. 

[24] Sam, M. F. M. & Tahir, M. N. H. (2009). Website quality and consumer online purchase 

intention of air ticket. International Journal of Basic and Applied Sciences IJBAS, Vol. 

9, No. 10, pp. 20-25. 

[25] Socialbakers. (2012). Indonesia Facebook Statistics. Downloaded July 2, 2012, from 

http://www.socialbakers.com/facebook-statistics/indonesia. 

[26] Sorge, C. & Schau, C. (2002). Impact of engineering students’ attitudes on achievement 

in statistics: a structural model. Annual meeting of the American Educational Research 

Association. New Orleans, pp. 8-10. 

[27] Stevenson, J. S., Bruner II, G. C., & Kumar, A. (2000). Webpage background and 

viewer attitudes. Journal of advertising research. January – April 2000, pp. 29-34. 

[28] Todi, M. (2008, January 5). Advertising on social networking websites. Wharton 

Research Scholars Journal. University of Pennsylvania: ScholarlyCommons. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 275

http://www.socialbakers.com/facebook-statistics/indonesia


 

 

[29] Trusov, M., Bodapati, A. V., & Bucklin, R. E. (2010). Determining influential users in 

Internet social networks. Journal of Marketing Research. Vol. XLVII (August 2010), 

pp. 643-658. 

[30] Trusov, M., Bucklin, R. E., & Pauwels, K. (2009). Effects of word-of-mouth versus 

traditional marketing: findings from an Internet social networking site. Journal of 

Marketing. Vol. 73 (September 2009), pp. 90-102. 

[31] Uvez, R. C. & Aybars, A. (2012). What happened to Turkish currency markets after the 

2008 financial crisis? Presenting a model of amos path diagram. International Research 

Journal of Finance and Economics. ISSN 1450-2887, Issue 89, pp. 84-85. 

[32] Wakolbinger, L., M., Denk, M. & Oberecker. K. (2009). The effectiveness of combining 

online and print advertisements: Is the whole better than the individual parts? Journal 

of Advertising Research. pp. 360-372. 

[33] Wang, X. & Yang, Z. (2010). The effect of brand credibility on consumers’ brand 

purchase intention on emerging economies: the moderating role of brand awareness and 

brand image. Journal of Global Marketing, 23, p.177-188. 

[34] Wijaya, T. (2009). Analisis structural equation model menggunakan amos. Yogyakarta: 

Universitas Atma Jaya Yogyakarta. 

 

Appendix 1.  A1 * A2 Crosstabulation 

   A2  

   1 2 3 4 5 Total 

A1 1 Count 1 0 1 0 0 2 

% within A1 50.0% .0% 50.0% .0% .0% 100.0% 

2 Count 1 4 4 1 0 10 

% within A1 10.0% 40.0% 40.0% 10.0% .0% 100.0% 

3 Count 4 10 29 8 0 51 

% within A1 7.8% 19.6% 56.9% 15.7% .0% 100.0% 

4 Count 0 13 64 37 3 117 

% within A1 .0% 11.1% 54.7% 31.6% 2.6% 100.0% 

5 Count 0 1 6 8 5 20 

% within A1 .0% 5.0% 30.0% 40.0% 25.0% 100.0% 

 Total Count 6 28 104 54 8 200 

% within A1 3.0% 14.0% 52.0% 27.0% 4.0% 100.0% 
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Appendix 2.  A1 * A3 Crosstabulation 

   A3  

   1 2 3 4 5 Total 

A1 1 Count 0 0 2 0 0 2 

% within A1 .0% .0% 100.0% .0% .0% 100.0% 

2 Count 2 5 0 3 0 10 

% within A1 20.0% 50.0% .0% 30.0% .0% 100.0% 

3 Count 7 17 19 8 0 51 

% within A1 13.7% 33.3% 37.3% 15.7% .0% 100.0% 

4 Count 1 26 49 39 2 117 

% within A1 .9% 22.2% 41.9% 33.3% 1.7% 100.0% 

5 Count 1 1 5 11 2 20 

% within A1 5.0% 5.0% 25.0% 55.0% 10.0% 100.0% 

 Total Count 11 49 75 61 4 200 

% within A1 5.5% 24.5% 37.5% 30.5% 2.0% 100.0% 

 

 

Appendix 3.  A1 * A4 Crosstabulation 

   A4  

   1 2 3 4 5 Total 

A1 1 Count 0 0 2 0 0 2 

% within A1 .0% .0% 100.0% .0% .0% 100.0% 

2 Count 2 5 3 0 0 10 

% within A1 20.0% 50.0% 30.0% .0% .0% 100.0% 

3 Count 8 20 19 4 0 51 

% within A1 15.7% 39.2% 37.3% 7.8% .0% 100.0% 
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4 Count 6 36 61 13 1 117 

% within A1 5.1% 30.8% 52.1% 11.1% .9% 100.0% 

5 Count 1 3 11 4 1 20 

% within A1 5.0% 15.0% 55.0% 20.0% 5.0% 100.0% 

 Total Count 17 64 96 21 2 200 

% within A1 8.5% 32.0% 48.0% 10.5% 1.0% 100.0% 
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Abstract 

 
Online reviews of products have become an important step for consumers before actual 

purchasing occurs. They may be viewed as the digital version of word-of-mouth advertising for 
products and services, and have become an essential component for both online and traditional 
marketplaces. For consumers, online reviews have the power to completely change their 
shopping habits and their product evaluation processes. For retail Web sites, an integrated online 
review system can help attract more customers to the site and give them an advantage over their 
competition (Li and Hitt, 2010; Hu, Zhang, and Pavlou, 2009; Chevalier and Mayzlin, 2006; 
Chen and Xie, 2005). A great deal of effort has been devoted to researching the impact of online 
reviews, particularly the relationship between online reviews and sales (Forman, Ghose, and 
Wiesenfeld, 2008; Chen, et al., 2007; Duan, et al., 2008; Hu, Liu, and Zhang, 2008).  

 
Most of the previous online review studies focused on a small selection of products, such 

as books, movies, small electronics, or others. This paper intends to investigate the implications 
and characteristics of online reviews in the context of computer software. Computer software is 
technical and precise in nature; but it also possesses a human interface component that is hard to 
describe with words. That is, computer software may possess the characteristics of both a “search 
product” and an “experience product”. Previous studies have shown that online reviews of search 
products and experience products had different characteristics. Variables invested in this study 
include sidedness, review length, software ratings, and review helpfulness. We also intend to 
explore qualitative aspects, such as word lengths and word choices using content analysis tools. 
 
Keywords: Online reviews, software reviews, technology adoption, TAM, content analysis.  
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ABSTRACT 

Numerous approaches to measuring the quality of websites exist. Twenty-seven empirical 

studies are typologically classified into six functions. This approach allows captures the 

broad divisions of website quality as a tabulation from which a comprehensive website 

quality model is developed. The study suggests breadth is not adequately captured when 

considering a business’s website quality.  

 

Key Words: typology, dimensions of quality, online and e-qualities, website value 

 

 

 

INTRODUCTION 

 

Several researchers investigate the quality of websites [1] [8] [14]. Others study e-Service 

quality [23] [29], content quality [10], design quality [13] [15], information quality [17] and 

e-Commerce quality [18]. Whereas [9] consider a number of key quality factors. 

 

Measured components from such studies of quality sometimes overlap. Based on the 

following review of the literature (Table 1) we believe that measured components from each 

study of quality can be grouped into one or more of the following six functions of quality - 

service, content, design, information, security, and technical (Figure 1). Hence, in website 

research we believe studies of quality should consider all six perspectives. 
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QUALITY 

 

Views differ as to what is ‘quality’ – especially when related to a website, and to what 

measurable components best represent quality [34]. In ‘bricks-and-mortar’ in-store quality 

studies, links to trustworthiness of the store often emerge [8]. However in online store studies 

the quality of the website may offer links to trustworthiness of the website, rather than the 

store itself [8]. 

 

Researcher(s) show preference to defining how quality can be measured, as opposed to what 

quality is, and so conclude if certain results occur – then quality exists. We now consider 

differing ways quality is measured.  

 

When studying website quality, [1], includes technical quality in his list of components to be 

measured, whereas [8] use the term ‘technical aspects.’ Although these terms differ we 

consider they measure the same components. Such similarities are prevalent in other studies, 

and where possible we collectively group these same/similar component measures into a 

generic term. Some component measures (or variants to these measures) regularly appear in 

many past studies. 

 

The most common components measures in website quality studies are content quality [1] [8] 

[19] [24]; usability [4] [2] [14] [22]; information quality [4] [6] [14] [38]; satisfaction [2] [19] 

[22]; and security [24] [35] [36].  

 

A full list of components measured in website quality studies (typologically classified) is 

provided in Table 1 (appendix). While several components such as content quality, 

satisfaction, information quality, service quality, customer service, loyalty, overall quality, 

system quality, perceived usefulness, ease of use, riskiness, accessibility, and design, are 

regularly measured in website quality studies still more quality measures appear in other 

studies (see Table 1). We group all these website quality component measures, from twenty 

seven empirically supported studies, into six representative functions of quality (e-service, 

content, design, information, security, and technical) and display these as Figure 1. The 

following sections discuss each quality grouping, its definitions and key component measure 

focus, with key links to past literary studies.  

 

FIGURE 1 

 

Comprehensive website quality model 
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FUNCTIONAL DIMENSIONS OF WEBSITE QUALITY 

 

E-service 

 

Website e-service (or electronic service) does not show general agreement regarding a precise 

definition. However, [30] define e-service as ‘the extent to which a website facilitates 

efficient and effective shopping, purchasing, and delivery.’ Other researchers define e-service 

as relating to customers perceptions, possibly delivering a highly innovative experience [29], 

or fulfilling a customers’ expectations [23] [31] [33] with the e-service perceived positively 

by its customers. Hence, we group component measures such as perceived service value, 

perceived service quality, perceived service outcome, service convenience, and entertaining 

(Table 1) as e-service.  

 

Content 

 

A customer often visits a website for the content [19]. Thus, content may determine how a 

customer perceives e-service of the website [33]. Content is business-related and is provided 

to engage with the customer/consumer [9], and it should relate to the business, and be 

presented logically and efficiently [27]. Thus, content should be unique, possibly innovative, 

objective, trustworthy, and useful – and grouped as per Table 1. 

 

Design 

 

Design captures the overall look of a website [1], and should reflect the 

company/organization image [9]. Therefore, design component measures include the 

appropriateness of the design [4] [14] [36], how attractive the design is [14] [19] [36], and are 

fonts and colors properly used [1] [8] [16]. These and other design component measures are 

grouped in Table 1. 

 

Information 

 

The information provided on a website may influence a customer’s perception of the quality 

of the website. Hence, information should be accessible, relevant, accurate, believable, and in 

a format that is easy to understand [4] [24] [38]. Information may also be structured in 

downloadable or interactive formats [27]. Thus information collates another dimension of 

Table1. 

 

Security 

 

Website security may be defined as the sites ability to protect personal/private information 

provided to it by customers [25]. A website should meet (exceed) customer expectations of 

safety, information security, the security of all communication and transactions with the site 

while providing easy transactions (Table 1). 

 

Technical 

 

A competitive imperative suggests businesses should pursue keeping the technical attributes 

of their website current. In addition technical currency also influences the retention of 

customers [1]. Technical component measures such as valid links, page load speed, ease of 
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navigation, availability of the site, interactivity, and availability of search functions are some 

that require continual assessment and/or updating (further components Table 1).  

 

 

IMPLICATIONS AND LIMITATIONS 

 

Management implications 

 

Websites of a higher quality attract and retain customers/users, but such online offerings are 

not tactile, and present limited input to the customer’s sensory detectors [10]. Customers 

finding a website that lacks in quality can reposition elsewhere with a click of a ‘mouse’ [9]. 

Managers treating their websites as quality delivery vehicles that emulate their business and 

its deliverables can consider adopting this study’s broad six functions approach to assess their 

customer’s and their differing perspectives of the business’s website. Assessed from an 

acceptable customer perspective, this approach offers a detailed understanding of the website. 

Further, weak website quality measures can then be enhanced or modified, while stronger 

quality measures can be differentiated or promoted as potential leading edge considerations 

against competitors. 

 

Theoretical implications 

 

This typological study collates website quality measures, and exposes a new approach to 

understanding how the customer perceives the business’s website ‘quality’ offerings. As a 

large number of website quality measures are exposed – but embedded within only six 

functions, new and theoretical studies can re-develop the understanding of website quality. 

This ‘new’ Comprehensive Website Quality Model can then be assessed against satisfaction, 

trust and loyalty as a means to engage the customer more closely and repeatedly with the 

business.  

 

Our typology assessment of existing website quality studies sources twenty-seven 

empirically-supported quality works. Twenty six of these studies employ Likert scaling 

(Table 1), but Likert questionnaires remain slow to develop, and only offer delayed-responses 

to present-time or ‘now’ situations.  

 

Website studies must also be carefully developed. Cognitive theory of response order-effects 

show questionnaire weaknesses including: question-order (or list-position); survey-verbiage; 

rating-scale-range; and responsiveness-to-situations-investigated – and, each can affect the 

customer’s individual answers [5] [20] [21]. Well-designed questionnaires [32] that also 

capture question clarity and conciseness of verbiage can improve customer response accuracy 

[3] [5]. Provided implementation is appropriate [11] astute website quality interpretations 

may be possible. 

 

Practical implications 

 

As twenty six of the twenty seven empirical studies use Likert measures and these can be 

transposed into dichotomous scales [12] a new computer programmed approach to trawling 

and gauging website quality is feasible [7]. Managers can then weight these computer 

trawling assessments and so gain instant assessments of their website changes. These can be 

tested against recent customer perceived questionnaire responses. Customer website surveys 

of the business’s website can also be moved online (and can be modified as new quality 
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features are added), or into social networks, and customer responses can be continually 

logged, and then mapped to show changes in customer trends. When matched against results 

from the computer trawling of the existing website, differences (and areas to be fixed) can be 

readily exposed. Thus, a new responsive way to assess website quality emerges directly from 

this study. 

 

FUTURE RESEARCH 

 

Theoretical 

 

This approach and above implications delivers opportunities to reframing website quality and 

should be adopted for other literature considered customer value dimensions - including 

performance, servicing and economic value. Such an approach likely teases out new 

conceptual frameworks, that in the future offer mangers accurate, near-real-time 

understanding of website customers. This allows the website to become a strategic 

management tool. This negates the traditional physical website survey approaches – 

connected to point-in-time customer/user opinion. Such studies rarely capture representative 

website users – as they do not reach the global market. 

 

Past studies seeking website usage information have asked whether: the site was easy to use 

[14]; navigating the website is easy [6] [8]; the site conveyed a sense of competency; the 

information was believable [14]; the website provided accurate information [6]; the web site 

used colors properly [8]. Such studies can yield enhanced information if researchers ask 

‘why’ or ‘how’. This elicits added information relating to the website and demonstrates the 

thoughtfulness of the respondent in considering their answer. Such questions also restrict the 

coverage of a study, so careful question consideration is required in the survey construction 

phase. 

 

Measurement 

 

Each set of relevant functional measures of website quality can be further segregated into 

individual measures, with each tested for relevance and capability to convey a sense of 

quality to the business’s customers and/or to casual website visitors.  

 

Our research shows the quality of a website is one dimension of a customer’s requirements, 

and that quality can be assessed from at least three domain considerations – marketing, 

technical and design. This is a rich area for further research. 

 

CONCLUSION 

 

Numerous approaches to measuring the quality of websites exist. Twenty-seven empirical 

studies are typologically classified herein into a six functions Comprehensive Website 

Quality Model. This approach allows captures the broad divisions of website quality to be 

captured in one study. We suggest first breadth and then depth must be considered when 

assessing a business’s website quality.  
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APPENDIX 

Table 1: Quality functions and components 

e-Service  Researcher(s) 

Personalisation [1] [4] [6] [14] [36] [38] 

Customer service [9] [36] 

Customer support [1] [4] [8] [24] [28] [36]  

Word of Mouth behaviour [29] 

Behavioural intentions [33] 

Purchase intentions [2] [22] 

Perceived service value [23] [31] 

Perceived service quality [18] [37] 

Perceived service outcome [37] 

Perceived usefulness [6] [23] 

Perceived satisfaction [2] [18] [19] [23] [33] 

Perceived sacrifice [37] 

Site conveys a sense of competency [4] [14] 

Site creates a positive experience [4] 

Creates a sense of community [4] [6]  [16]  

Customer/business interactive feedback [6] [24]  [28] [36] 

Efficiency [30] [31] 

Fulfilment [30] [31] 

Overall quality [4] [31] 

Service convenience [33] 

Service quality [6] [33] [38]  

Perceived shopping value [18] 

Entertaining [10] [24]  [26] 

Different languages [2] 

Reliability [6] [34] [36]  [38] 

Assurance [34] [38] 

Accessibility [1] [8] [9]  [34] 

Content   

Useful content [10] 

Clarity [1] [8] 

Contact information [1] [2] [8] [14] [28] 

Product details [1] [2] [8] 

Unique/innovative [29] 

Complete [8] 

Objective [16] 

Virtual activities [28] 

Photos/videos [28] 
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Content quality [1] [8] [10] [19] [24] [33]  

Trustworthy content [10] 

Enjoyment [10] 

Design   

Internet customisation [13] 

Design quality [13] [15] [17] 

Internet marketing strategy [13] 

Pleasure & arousal [15] 

Word of Mouth intentions [15] 

Ease of use [1] [2] [4] [10] [14] [22] [26] [36] [38]  

Attractiveness [1] [4] [6] [8] [14] [15] [16] [19] [24] [36] 

Appropriate [4] [10] [14] [36] 

Proper use of colours [1] [8] [15] [16] [19] [35] 

Proper use of fonts [1] [8] [15] [28] 

Proper use of multimedia [1] [8] [15] [28] 

Layout & graphics [2] [8] [16] [19] [35] 

Completeness [1] 

Consistent [26] 

Information   

Information quality [4] [6] [14] [15] [17] [18] [38] 

Firm’s reputation [17] 

Perceived ease of payment [17] 

Benefits of online shopping [17] 

Trustworthy [17] 

Accurate [1] [4] [6] [8] [14] [16] [24] [26] [34] 

Believable [4] [14] [26] [34] 

Relevant [4] [6] [10] [14] [24] [26] [36] [38]  

Current [1] [4] [8] [16] [26] [38] 

Ease of understanding [4] [26] [38] 

Conciseness [1] [8] [26] [36]  

Quality [2] 

Correct level of detail [4] [14] 

Correct format [4] [14] 

Update frequently [26] 

Useful [26] 

Security  

Perceived risk [14] [23] [29] [33] 

Perceived trust [38] 

Privacy/Security [30] [31] [38] 

A feeling of safety/security [4] [6] [14] [24] [29] 

Information is secure [4] [16] [29] [36] 
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Confidence in site [10] 

Communication is secure [14] [36] 

Transactions are secure [14] [24] [36] 

Transactions are easy [24] [36]  

Trust seals [28] [38] 

Customer policies [1] [8] [28] 

Technical   

Technical quality [1] 

Technical adequacy [8] 

System quality [6] [18] [38] 

System availability [1] [10] [26] [30] [31]  

Functionality [2] [22] 

Interactivity [1] [8] [14] 

Navigation (easy & consistent) [1] [2] [4] [8] [10] [16] [19] [26] [35] [36] [38]  

Speed (pages) [1] [6] [9] [16] [26] [38] 

Search facilities [1] [6] [8] [14] [26] [28] [36]    

Fast search display time [28] 

Valid links [1] [8] [26]  

User interface [2] 

Multimedia capability [6] 

Adequacy [8] 

Stable operation [16] 

Site map [28] 

3D manipulation [28] 
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EXTENDED ABSTRACT 
 
One of the fastest growing applications within mobile commerce today is the use of location-
based services (LBS).  These are services that use the location of a person or object as part of the 
application or service.  Popular LBS applications include FourSquare and Yelp.  Early studies 
have shown that a certain percentage of users are hesitant to adopt LBSs.  This study uses a 
survey to build of model of both the inhibiting and facilitating factors for users contemplating 
whether to “check in” using a LBS application.  The results should help later LBS application 
developers understand how to better accommodate potential adopters. 
 
As the following research model indicates, this study is based on the premise that mobile users’ 
intention to use LBS services such as “check in” is a function of facilitating factors and 
inhibiting factors. 
 

 
 

Figure 1. Research model 
 

The research variables have been identified as the following: 
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Table 1. Research variables and descriptions 
Category Variable Var. Description 

Facilitators 

Location-enabled FAC1 Mobile device has GPS. 
Browser-enabled FAC2 Smartphone can access the Web. 
App-enabled FAC3 Apps can be downloaded and used. 
Social networking active FAC4 Facebook, etc. 
Online transaction active FAC5 M-commerce experiences 
Location aware FAC6 Weather, map, tickets, etc. 

Inhibitors 

Speed disadvantage INH1 Slower than laptop 
Display disadvantage INH2 Screen is too small. 
Cost disadvantage INH3 Cost is a concern. 
Intrusiveness disadvantage INH4 Location awareness is intrusive. 

“Check in” 

Check-in friendly CHK1 “Check in” is a good idea. 
Social check-in willing CHK2 Will check in to meet friends. 
Commercial check-in willing CHK3 Will check in if there is a good deal. 
Social check-in active CHK4 Met with friends by checking in. 
Commercial check-in active CHK5 Used check-in for promotionals. 

 
College students attending a 4-year university on the East coast of the United States were 
surveyed using Qualtrics.  
 
A total of 369 e-mail solicitations were sent out, and 130 responses were received yielding 35.2% 
response rate. The following descriptive statistics obtained: 
 
 Total responses (N = 130) 
 70 males (53.8%); 60 females (46.2%) 
 102 smartphone users (78.5%) 
 84 GPS users (64.6%) 
 8 mobile consumers (6.2%) 
 13 users ever checked in (10.0%) 

 
The high-level research model shown in Figure 1 can be broken down to the hypotheses depicted 
in Figure 2. 
 
The initial analysis of collected data is summarized as Table 2 shown below, which includes the 
means, standard deviations, and Pearson correlations among the independent and dependent 
variables.  
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Figure 2. Hypothesized outcome 
 
Based on the statistical analysis, the results of testing hypotheses in Figure 2 are graphically 
presented as Figure 3.  
 
 
Table 2. Means, standard deviations, and Pearson correlations 

 
 
 
 

Mean  S.Dev  FAC1  FAC2  FAC3  FAC4  FAC5  FAC6  INH1  INH2  INH3  INH4  CHK1  CHK2  CHK3  CHK54 CHK5 

0.708

0.000

0.727 0.718

0.000 0.000

0.585 0.847 0.638

0.000 0.000 0.000

0.708 0.134 0.177 0.158

0.000 0.128 0.044 0.072

0.825 0.584 0.604 0.447 0.165

0.000 0.000 0.000 0.000 0.060

‐0.401 ‐0.307 ‐0.352 ‐0.264 ‐0.215 ‐0.361

0.000 0.000 0.000 0.002 0.014 0.000

‐0.285 ‐0.187 ‐0.217 ‐0.108 ‐0.118 ‐0.217 0.298

0.001 0.033 0.013 0.220 0.179 0.013 0.001

‐0.377 ‐0.414 ‐0.263 ‐0.334 ‐0.059 ‐0.372 0.259 0.141

0.000 0.000 0.003 0.000 0.507 0.000 0.003 0.110

‐0.250 ‐0.201 ‐0.105 ‐0.208 ‐0.009 ‐0.240 0.120 0.203 0.112

0.004 0.022 0.234 0.018 0.918 0.006 0.175 0.021 0.203

‐0.076 ‐0.098 ‐0.104 ‐0.035 ‐0.135 ‐0.047 0.019 ‐0.126 ‐0.116 0.249

0.388 0.267 0.238 0.689 0.127 0.595 0.831 0.153 0.188 0.004

‐0.187 ‐0.170 ‐0.133 ‐0.086 ‐0.059 ‐0.171 ‐0.009 ‐0.068 ‐0.064 0.184 ‐0.488

0.033 0.053 0.132 0.329 0.504 0.052 0.920 0.443 0.472 0.036 0.000

‐0.165 ‐0.152 ‐0.129 ‐0.057 ‐0.124 ‐0.106 ‐0.123 ‐0.143 ‐0.189 0.098 ‐0.396 ‐0.398

0.060 0.084 0.142 0.521 0.160 0.228 0.162 0.104 0.031 0.268 0.000 0.000

‐0.056 ‐0.056 ‐0.040 ‐0.087 0.066 ‐0.101 ‐0.112 ‐0.089 ‐0.032 ‐0.242 0.128 0.332 0.030

0.530 0.525 0.651 0.325 0.459 0.253 0.206 0.313 0.719 0.005 0.148 0.000 0.732

‐0.153 ‐0.081 ‐0.014 ‐0.114 0.074 ‐0.201 ‐0.004 ‐0.041 ‐0.030 ‐0.250 0.018 0.126 0.173 ‐0.527

0.082 0.359 0.872 0.196 0.403 0.022 0.968 0.645 0.736 0.004 0.837 0.154 0.049 0.000
CHK5  0.077 0.268

CHK3  2.877 1.042

CHK4  0.062 0.241

CHK1  2.659 0.956

CHK2  2.208 0.904

INH3  2.523 1.196

INH4  3.296 1.085

INH1  2.984 1.175

INH2  2.797 1.045

FAC5  0.062 0.241

FAC6  0.554 0.499

FAC3  0.677 0.469

FAC4  0.723 0.449

FAC1  0.646 0.480

FAC2  0.785 0.413
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ABSTRACT 

 

This research proposal describes a project to investigate mobile commerce continuance in China 

and in the U.S., with a specific aim to explore the influence of national culture on mobile 

shopping continuance. For this purpose, a mobile shopping continuance model is developed 

based on prior theories. An espoused cultural values-based approach by Srite and Karahanna 

[19] will be deployed to study the moderating effect of national culture on the entire nomological 

network and the hypothesized relationships for individual level acceptance research. 

 

Introduction 

 

Mobile commerce (M-commerce), the continuation of electronic commerce on mobile platforms, 

is becoming a popular global trend. It will soon grow into an indispensable way of doing 

business. Though some developed countries of western culture are reported to move faster in 

using the wireless Internet for business purposes, the emerging markets of oriental culture do not 

seem to lag behind in using mobile devices. In fact, many have bigger mobile user bases, hence, 

greater potential for M-commerce development. The typical examples are the United States and 

China. The former is leading the trend of M-commerce in the world [15]. The later is leading the 

world with the largest mobile user base [14]. Mobile Internet shopping and mobile payments saw 

significant growth in China during 2012. iResearch Consulting Group [10], a leading market 

research firm focusing on developments of Internet industry in China, reports that the mobile 

payment service had a 546% year-on-year growth by trading value last year, and the number of 

people who used this service increased by 223%. 

 

Using a consumer perspective, a typical representation of M-commerce is mobile shopping - 

purchasing products and services using a mobile device. Various research reports and statistics 

indicate that mobile shoppers have reached a critical mass in some countries. However, mobile 

Web access today still suffers from interoperability, connection and usability problems [8] [9]. 

Mobile consumer retention and loyalty appear to be critical in determining the fate of mobile life 

in the age of the wireless Internet. It is the high time to examine the perceptions, satisfaction and 

continuance intentions of the mobile shoppers.  

 

Recently, researchers have attempted to identify which antecedents are most critical to continued 

use and how continued use can change attitudes that have been found to be important predictors 

of adoption intention [2] [13]. Our preliminary literature review reveals very few user 

continuance studies in mobile context; and those published recently [1] [3] [22] are mostly done 

in South Korea, or using a different mobile context or a difference research approach. Thus, there 
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is some evident inadequacy of understanding mobile shopper continuance intentions; inadequacy 

of understanding the dynamics of the drivers influencing their post-adoption continuance 

intentions. 

 

On the other hand, researchers [5] [6] have repeatedly pointed out that the adoption and usage of 

mobile commerce does not follow any single universal logic or pattern, because of the 

differences in information technology infrastructure, the social and economic development, 

regulations, and mostly the culture. Cultural differences between countries impact the 

effectiveness and efficiency of international IT deployment in general [19]. Mobile shopping 

relies heavily on mobile networking, device and software applications for self-service 

commercial activities, and thus, greatly exposed to the influences of culture. It will be naïve to 

analyze and compare mobile shopping on a global scale without considering the possible impact 

from cultural differences. So far a wide body of literature has emerged that sheds light on the 

relationship of IT and culture [12][19], E-commerce and culture [18] and M-commerce adoption 

and culture [4] [16]. However, none has examined the overall moderating effect of culture if any 

on the entire nomological decision network toward continued mobile shopping. 

 

This paper sets out to provide insights into our understanding of the linkages between continued 

mobile shopping and culture. For this purpose, we will first develop a mobile shopping 

continuance model based on prior theories concerning the IS continuance. We will validate this 

model using the American and the Chinese samples respectively. We will then examine the 

moderating effect of national culture on the entire nomological network and the hypothesized 

relationships, by deploying an espoused cultural values-based approach recommended by Srite 

and Karahanna [19] for individual level acceptance research. This study is expected to make 

contributions to understanding the core determinants of continued mobile shopping on the global 

scale. This study is also expected to reveal the moderating effects of national culture, if any, on 

the entire mobile shopping continuance decision process.  

 

Research Plan and Proposed Methodology  

 

This study will use an empirical survey research design to collect data from individual mobile 

shoppers in both the U.S. and China. To achieve the research purposes, we will first provide a 

thorough review of all the important theories and studies concerning cross-culture comparisons 

in IS, E-commerce and M-commerce fields in our final paper. So far, our operational mobile 

shopping continuance model has been developed (Figure 1). The main structure of the model is 

based on prior continuance studies using ECT approach. Hofstede’s [7] five dimensions of 

national culture - Masculinity/Femininity, Individualism/Collectivism, Power Distance, 

Uncertainty Avoidance, and Long-term Orientation – are adopted as the moderating variables for 

in variance model comparisons. The espoused cultural values for each dimension developed in 

two prior studies [21] [19] will be adapted to examine specific moderating effects of culture on 

our model to answer the question as to why people behave the way they do [17]. Items developed 

by Vitell, Paolillo and Thomas  
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Figure 1 – Operational Research Model 
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[21] and Srite and Karahanna [19] are well-known for conducting cross-cultural acceptance 

research at individual level. 

 

The questionnaire in English is ready for pilot study. The Chinese version is ready for pilot study 

in China as well. The Chinese version is prepared by two co-authors separately by following the 

rule of translation and back-translation. A pilot study in the U.S. is planned for spring 2013. A 

pilot study in China is planned for approximately the same timeframe. Feedback from the pilot 

studies are expected to improve our research instrument and to examine the entire research 

process for making changes. 

 

To validate this model both the American and the Chinese samples will be used respectively. 

Undergraduate and graduate students and their social circles as mobile shoppers will make the 

sample in this study. According to current statistics regarding mobile web users, both U.S. and 

China are among the top three in the world [14]. A good number of studies used student samples 

since the mobile phone penetration enjoys a higher rate among university students in 

metropolitan areas [16] and can mostly represent young and middle aged users, the main sector 

of the mobile users [11]. Our expectation is to reach as many mobile shoppers of varying 

demographic backgrounds via the students and their social circles. 

 

Data collection will adopt an online survey, and offline survey when requested, to gather 

responses to our questionnaires from the American and the Chinese samples. Three universities 

will be used as the data collection hubs in each country. Three months is planned for the first 

collection. The survey may reopen based on needs. 

 

Data analysis is divided into stages. Before validating the M-shopping continuance model with 

the structural equation modeling (SEM) procedures such as confirmatory factor analysis (CFA), 

path analysis, and invariance analysis for group comparison, we will assess the internal 

consistency (reliability) and discriminant validity of all the factorial structures, including all the 

cultural dimensions containing the adapted espoused values. The psychometric properties as 

revealed in the espoused cultural values in the two samples will be compared, prior to testing the 

moderating effects of culture. Model comparisons will be conducted based on all the control 

variables, followed by hypothesis level regression tests with all relevant espoused cultural values 

included. 

 

Potential Contributions 

 

This study will try to explain continued mobile shopping in the U.S. and China and the cultural 

impact on mobile shopping decisions, using the continuance model and the theory of cultural 

difference. We anticipate yielding some valuable academic and practical implications from this 

cross-country study. 

 

This study is one of the initial efforts to test the expanded IS continuance model by Venkatesh 

and his colleagues [20] in the U.S. and in China. This model confirms and disconfirms certain 

perceptions by embedding expectation disconfirmations into selected perceptual beliefs. Thus, 

this study should be able to discover the changes in the after-adoption individual decision 
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process in the context of mobile shopping. This study is, therefore, able to contribute to the 

understanding of the changes in relative importance of various key beliefs at post-usage stage of 

experience. 

 

Because of the balanced attention to the utilitarian determinants, social influences, and user 

characteristics, this study has strong potential to deepen our understanding of the subsequent 

influences of selected variables after adoption, and thus, advance our understanding of 

individuals’ post-adoption behaviors. The strong expectation-confirmation element in our model 

helps not only to examine the dynamic effects of the beliefs during the disconfirmation process, 

but also any crossover effects of the beliefs (e.g. positive disconfirmation in mobility improves 

the perception of usefulness). Such speculation will definitely deepen our understanding of the 

behavioral decision process regarding mobile shopping continuance. 

 

Disaggregating the effects of culture into its cultural dimensions and including them in 

theoretical models, will enhance our conceptual understanding of mobile shopping acceptance 

from a culture perspective. Acceptance studies are mostly enthnocentric [19], meaning that they 

test in foreign cultures theories developed in the home cultures (mostly the United States). Even 

though these studies provide valuable insights into the boundary conditions of a theory, the 

current study will depict the effect of culture in a theoretical model that captures both the impacts 

of each dimension and the distinct effects of each cultural value. In doing so, it adds values to the 

cross-cultural stream of research. We believe that our study results will also show whether the 

espoused cultural values developed for information systems acceptance research will remain 

viable for a different and related context, and provide further evidence of the strengths in 

examining individual level phenomena.  

 

Further, our research extends the recent stream of research on the impact of individual 

differences on mobile shopping acceptance. Although several individual difference variables 

have been posited as direct antecedents of beliefs or intention, research on individual difference 

moderators has focused primarily on demographic variables such as age, gender, and experience. 

Our research extends these to include a set of psychological characteristics, such as espoused 

national cultural values. 

 

Finally, the findings on the extended continuance model may be important for mobile commerce 

practitioners to identify mechanisms to facilitate continuance behaviors. These may include, but 

are not limited to, a clear indication on expectations with respect to continued use of m-

shopping, user support groups, the on-going learning opportunities, and availability of situated 

training. Investigating national-level factors such as cultural factors also give a chance to develop 

proper strategies for different countries to implement innovative services. Our approach suggests 

that, in addition to other personality traits, mobile shoppers' espoused cultural values may be 

relevant to their shopping behaviors as well. As such, mobile sellers may want to include 

measures of these in personality test batteries. Mobile sellers should design various interventions 

that can be undertaken to alleviate resistance to use.  
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Abstracts 
Many types of business are rapidly growing in a social network service market. Social 
network could achieve brisk growth due to social network game (SNG).  
As users of SNG increase substantially, people are paying attention to profits making from 
users’ game item purchases. Thus, this research examines what make SNG users purchase 
items. First, we selected flow as antecedent of item purchase intention through reference 
research and divided factors affecting the flow into personal influences, social relations and 
social influences. We advanced research hypotheses after choosing enjoyment and 
competence as personal influence variables, social interaction and self-presentation as social 
relation variables and social norms and perceived critical mass as social influence variable. 
Key word: Social network game (SNG), personal influence, social relationship, social 
influence, Purchase intention, Flow 
 
 
 

1. INTRODUCTION 
 
1.1. Research background and purpose  
 
Social network service (SNS) is online service focused on facilitating the building of social 
network or social relations among people who, for example, share real-life connections.  
Various forms of business and content are expanding rapidly by applying the social network 
service model. The most pronounced example in promoting social network is social network 
game.  
As more people use SNG service and it becomes more popular, its profitability from users’ 
game item purchases is closely followed by the media recently. In a situation when public 
interest in SNG can’t be greater than this, DMC media conducted a research to predict future 
SNG market and find out the elements of success by analyzing users’ SNG use patterns and 
needs. In the research, social network games, such as Anipang, people can play on SNS 
messenger “Kakao Talk” took the top rankings. Also, more than 75% of respondents play 
games on mobile devices and 25% has purchased game items according to the survey. The 
games industry says Anipang and Dragon Flight have earned up to W 400 million and W 2 
billion a day respectively.[31] It has brought a tremendous change in the SNG industry and 
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the media even compared the phenomenon to hitting the jackpot.   
This research examines what elements make SNG users purchase game items. There are not 
many researches on SNG and it’s even harder to find studies of intention to purchase game 
items. Although some researches about purchase of online game items exist, those previous 
researches are not enough to fully explain purchase intention of the current SNG items. By 
identifying what makes SNG users game items, this research will practically contribute to 
enhancement of the SNG industry and encourage more diverse research on purchase intention 
of game items.    
The main purpose of this study is to figure out the elements that affect SNG users’ purchase 
of game items. To that end, independent variables affecting SNG users’ purchase intention 
were selected for this research after surveying theories about online game and SNG. 
 

2. STUDY ON THE LITERATURE: SOCIAL GAMES 
 
2.1. Social Network Game 
 
Each research has different definitions and characteristics about SNG. SNG is defined as a 
service that allows users to enjoy both advantages of SNS and enjoyment from games 
[20],[30]. It can be also defined as a new form of communication game, based on social 
connections, that enhances users’ social relations formed on the Internet by using SNS 
platform [24]. As in definitions above, SNG is based on SNS and its purposes and methods 
are focused on “social relations” among SNS users rather than game itself with the element of 
“enjoyment” added.   
Also, SNGs are being developed in various kinds as SNS and smart phone markets are 
growing steadily [23]. In their research, Noh Haeseon and Lee Daeung classifies SNG 
platfrom into PC web-based, client-server and mobile [23] based on 50 SNGs’ rankings on 
SNS website. Most of SNGs are developed in two platforms, PC web-based flash games and 
mobile games and belong to one of the following categories – construction/management, 
fostering, role playing, puzzle, card game, board game and others.   
This study aims to conduct a survey of SNG users to understand purchase intention of game 
items, and thus, we surveyed popular SNSs, that run on most widely used smart phone 
operating systems in Korea, Android and IOS, and their popularity. The result shows games 
in first top four rankings are from KaKao Talk, a mobile SNS-based messenger. Types of 
popular games in the chart are mainly puzzle games, including AniPang, CandyPang and 
Booooly 2, and shooting games such as Dragon Flight. Users play puzzle games to solve 
riddles or difficult problems. Shooting games belong to a subordinate category of action 
games and game users eliminate enemies using standoff weapons like guns in those games.  
The mobile SNGs mentioned above have different types and methods but have one thing in 
common. In existing general games, there is no time limit and the purpose to play those 
games is to reach final rounds. On the other hand, SNG users play games competing with 
friends to break a record on Kakao Talk (DMC report).    
SNGs above can be redefined as “games in which users want to win a high score,” or “games 
designed for scoring.” Thus, this research will focus on this aspect.  
SNG items users purchase online are defined as virtual resources that help users to raise their 
level in games. Those items allow users to keep playing games, help them achieve a high 
score or help them score easily. SNG users have to receive game items such as “heart” or 
“wing” to keep playing games because there is time limit in SNGs. SNGs have a system 
through which users, especially those who play games often, can buy such game items. Game 
items for winning a high sore include “fever mode” and “bomb.” Those items are used as 
means to buy other game assisting items that give users a change to keep playing, help them 
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achieve a high score or help them score easily.  
The most prominent characteristic of SNG is that members of a certain SNS can play games 
together and the purpose is to build social relations among those users. In addition, users 
don’t have to log on to the service at the same time to play a game together because SNGs 
run on an asynchronous system, compared to previous games. That is, SNG users can keep 
social relations while they keep playing games by sharing their game score results even 
though other users are not logged on at the same time.   
 
2.2. Purchase Intention  
 
Purchase intention is the likelihood that a consumer will buy a particular product resulting 
from the interaction of his attitude towards it and perceptions of it [6]. Purchase occurs 
influenced by psychological motive rather than logical thinking and consumers want to 
experience pleasure or fantasy in the process of purchase caused by psychological or 
emotional motive [7]. It turned out that past purchase intention plays an important role on 
repeated purchasing behavior in the future and that satisfaction or dissatisfaction from past 
purchase experiences affect repetitive purchase.  
In a related research on purchase intention of online game items, Kim Jeyeong (2006) 
supposed elements such as concentration, participation, challenge, social interaction and 
enjoyment would affect satisfaction with online game and concluded those elements could 
have an effect on purchase intention of game items in a meaningful way [19]. Neang Dae Wi 
(2009) added service quality to the aforementioned elements and made the same conclusion 
[22].   
Based on other related references mentioned above, purchase intention can be defined as 
“SNG user’s intention to purchase game items in the future.” 
 
2.3. Flow  
 
Flow means a state of optimal experience that comes from perception of challenge and 
technology about a given situation. In other words, it is a mental state of operation in which a 
person performing an activity is fully immersed in a feeling of energized focus, full 
involvement, and enjoyment in the process of the activity [4]  
 
Previous studies were focused on identifying theoretical concepts and measuring tools. 
Trevino and Webster (1992) considered flow as an antecedent of attitude toward information 
technology and divided it into four levels; control: attention focus: curiosity: intrinsic interest 
[14]. In the research on relations among attributes of online game, absorption in game and 
purchase intention, Kim Eonjeong (2012) used kinds of game as a moderating variable and 
showed there were many different attributes of online games that have a positive influence on 
users who play a certain online game[17],[18].  
Based on the references, accordingly, flow can be defined as “a state a mental state of 
operation in which a person playing SNG is fully immersed in a feeling enjoyment in the 
process of the activity.”  
 
2.4 Personal Characteristics, Social Relations and Social Influences 
 
SNG is a game designed for building social relations. Game has many emotional aspects as it 
is called an emotional sphere rather than a rational sphere [26]. Also, SNG users show 
personal or social behavior depending on the behavioral sphere and its influence [29]. Lee 
Jiae (2012) also conducted a research on SNG user’s absorption in game in two different 
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perspectives; personal and social elements [26] 
This research examines factors affecting flow and purchase intention of SNG users in three 
different aspects; personal characteristic which is an emotional aspect: social relation based 
on social relation building: social influence through social behavior and elements. Personal 
characteristics include enjoyment and competence and social relations include social 
interaction and self-presentation. Lastly, social influences include social norms and perceived 
diffusion.  

 
2.4.1. Personal Characteristics 
 
First of all, entertaining elements have been considered most important in many previous 
researches on online games. Those elements are known to be an antecedent of online game 
preference [28] and affect behavioral preference as well as cognitive preference [27] 
Existing studies on online game users’ purchase intention of game items show that enjoyment 
affects concentration and, in turn, it influences purchase intention [17],[18],[19],[21], 
[22],[25]. In this regard, an entertaining aspect can be considered as an important factor in 
SNG. Enjoyment can be defined as “pleasant and enjoyable feeling SNG users have when 
they play games” in this research.  
Self-efficacy is the belief that one has the power to produce the effect by completing a given 
task or activity related to that competency [3]. It can be defined as the belief that a person has 
the competence to fulfill missions and achieve goals when applied to SNG. Kwon Dusun 
(2010) examined elements of self-determination - competence, relatedness and autonomy – 
have an effect on concentration and supposed that it would lead to more online game use [16]. 
Based on the previous study, self-efficacy in SNG can be viewed an antecedent for 
experience SNG flow and defined as confidence about one’s own competence when he 
fulfills missions on SNG and achieves goals by doing certain activities.   

 
2.4.2. Social Relations 
 
Self-presentation includes intention to show oneself to others [13] and is a process in which 
one controls and manages information to show his particular persona to others[5]. That is, 
people want to make persona from a virtual subject to present such an identity in online 
games or online communities. They show goal-oriented behavior such as pouring time, 
money and effort [11] into looking for favorable comments or avoiding criticism from others 
on purpose [2], [9], [12]. Ko Jun (2008) researched factors influencing self-presentation and 
their effects on purchase intention of digital items. According to the research, individulas tend 
to compare themselves with others to judge their own competence. For example, personal 
website users, in general, purchase online items such as music or background image in order 
to narrow a gap with others or satisfy themselves[15]. While SNG users do not have a 
particular avatar or personal homepage, they satisfy their desire to present themselves by 
using their game scores to show only good persona to friends on SNS. Therefore, self-
presentation can be defined as desire to show positive persona to others on SNG and it is an 
antecedent that can have an influence on flow and purchase intention.  
SNS allows users to build and keep the same personal networks and social relations as offline. 
Therefore, SNS-based SNGs are more society-oriented than other games. It is no 
exaggeration to say that SNGs won’t be able to provide service anymore without “social” 
interaction [26]. As network and the Internet gave birth to online games, it became possible 
for a variety of people to play games in the same virtual world, creating diverse interaction. 
(Nam Hyeonjeong, 2002) Interaction in SNG occurs in two ways; between systems: between 
users[10].    
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In a research of existing online games, Kim Jeyeong (2006) regarded concentration, 
participation, challenge, social interaction and enjoyment as factors affecting users’ 
satisfaction about online game use and verified they also influence users’ intention to buy 
game items [19]. Kim Eonjeong and Lim Dalho (2012) also viewed challenge, sense of 
belonging and interaction as an antecedent of online game flow and proved they have an 
effect on intention to purchase game items[17],[18]. SNG users also interact, playing game 
together, due to the unique attribute of network. For example, users exchange game items, 
work together to play games and have a conversation or send a gift to build a relationship 
[25]. More active social interact will bring more fun and more flow experiences to SNG users. 
Accordingly, social interaction in SNG can be defined as “experiencing social activities and 
building interrelation with other users while playing SNG.” 
   
2.4.3. Social Relation 
 
Through theories, some researchers insist social elements have a full influence on personal 
behavior. In theory of Reasoned Action (TRA), the most popular one among them, a social 
factor used as an important variable is subjective norms. Subjective norm means common 
behavioral rule in a group in which members interact with each other. It exists online as well 
as offline and its importance in online communities, cafes, blogs and SNSs is closely 
associated with regulating members. Subjective norm is the person's perception that most 
people who are important to him or her think he should or should not perform the behavior in 
question. It practically means social norm [1] and it has two influential factors including 
informational influence. Informational influence occurs when one turns to others to obtain 
and accept accurate information about reality in certain situations: when a situation is 
ambiguous or when people become uncertain about what to do. The other is normative 
influence which occurs when one is pressured to do what people want him to do. In other 
words, one conforms to be liked or accepted by the members of the group even when the 
person doesn’t agree [8].  
Hsu and Lu applied social influences and flow theory to the TAM model and suggested a new 
model about intention to play an online game [8]. According to this research, social 
influences, social norm and critical mass, have a direct effect on intention to play an online 
game. While decision-making can be influenced by personal characteristic or flow, influences 
from a group or society one belongs to also influence one’s decision. Therefore, it is expected 
that social norm will also have an influence on intention to play SNGs and to purchase game 
items. In this research, social norm can be defined as “the degree to which one is influenced 
by others who are important to the person in purchasing SNG items.” 
The other social influence is perceived critical mass. When a majority of users accept a new 
technology or service, an individual considers it valuable. It is involved with a network effect, 
a phenomenon that occurs when increased users lead to higher efficacy. As uncertainty is 
usually high when one accepts a new technology, the person is expected to be socially 
influenced. Critical mass is the fact that a minimum number (of people) in one’s group affect 
one’s decision when one behaves, decides, or accepts something [8]. That is, it is expected 
that social influences will be added to behavioral elements, such as accepting or using 
something, when one has relations with a number of people in SNG. Thus, perceived critical 
mass can be defined as “the degree to which one perceives the number of neighboring people 
in regard to purchase of SNG items” and it is expected to affect purchase intention.  

 
3. RESEARCH HYPOTHESIS 

 
The preceding research was conducted earlier to identify why SNG users purchase game 
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items and the results are provided as follows; personal characteristics (enjoyment, 
competence) influence flow of SNG (concentration): social influences (social norm, 
perceived critical mass) affect users’ intention to purchase game items: social relations(self-
presentation, social interaction) have an influence both on flow of SNG and users’ purchase 
intention: flow of SNG also influence users’ intention to purchase game items. Consequently, 
the following hypotheses were proposed.    
 
P1: SNG users’ enjoyment will have a positive influence on users’ flow.  
P2: SNG users’ competence will have a positive influence on users’ flow.  
P3: SNG users’ social interaction will have a positive influence on users’ flow.  
P4: SNG users’ self-presentation will have a positive influence on users’ flow.  
P5: SNG users’ social interaction will have a positive influence on users’ intention to 
purchase game items.   
P6: SNG users’ self-presentation will have a positive influence on users’ intention to purchase 
game items. 
P7: Social norms in SNG will have a positive influence on users’ intention to purchase game 
items.  
P8: Perceived critical mass will have a positive influence on users’ intention to purchase 
game items. 
P9: Flow of SNG users will have a positive influence on users’ intention to purchase game 
items.  

 
4. CONCLUSION 

 
The additional research will be conducted to verify hypotheses after developing a model of 
relations among variables and advancing measurement categories specifically for each 
variable. The research is expected to have quite similar results with previous results. Also, the 
variables of enjoyment, competence and self-presentation for social relations will have an 
influence on users’ flow in a significant way.      
In addition, self-presentation and perceived critical mass will have a significant effect on 
intention to purchase game items while influence from users’ flow and social norm is 
expected to be insignificant.   
Despite an explosive growth of the SNG industry and rapid increase in users, related 
researches are far from enough, especially researches on selling game items which are highly 
lucrative field for now. SNG is becoming more than just a fad and the SNG industry is 
creating significant benefits. More diverse and more profound researches need to be done 
about SNG in general. This research examined what elements practically affect SNG users 
when they buy game items. The result will provide useful lessons needed to design and make 
SNG and game items. By extension, a variety of studies on intention to buy online game 
items will be followed.    
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ABSTRACT 

 

New Ventures Decisions are critically important for our society and have been increasingly studied in the 

management literature. A number of biases can affect the ways in which entrepreneurs and venture capitalists take 

decisions in the evaluation of new venture opportunities. These biases are not peculiar to the entrepreneurship 

domain, but, nonetheless, they are susceptible to manifest in entrepreneurs and venture capitalists in their decision-

making more than in general population. Entrepreneurial evaluation and decision-making have been studied 

extensively and some studies have made the links to heuristics and biases. We systematically review those studies on 

the heuristics and biases of entrepreneurs and venture capitalists, based on the common evaluation criteria of new 

ventures established along dynamic capability view. Our findings suggest that heuristics and bias are useful to 

explain the evaluation and decision-making in new ventures, however, the scattered extant results are not systematic, 

occasionally inconsistent, and lack of in-depth discussions. A lot of gaps and future research opportunities were 

identified. 
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2 

 

INTRODUCTION 

New venture decisions are important and usually made under great uncertainty. The decision-making environment of 

entrepreneurs has shown that they are biased towards action and creation on one hand, and on the other hand they 

need to sit down to evaluate the opportunities created in the setting of new ventures and decide which ones to pursue. 

The evaluation is prone to shortcuts and errors, and the systematic studies of such reproducible shortcuts and errors 

as well as the underlying mental processes are known as the heuristics and biases from cognitive psychology. 

Heuristics and biases have made discoveries highly relevant to entrepreneurial decision-making [5,6,24,53].  

Heuristics and biases study how decision makers, in this case entrepreneurs and venture capitalists (VCs), are 

able to process information in an imperfect manner [5,25,53] and how various errors are produced  [32,59].  

Entrepreneurs tend to display greater bias than general population because the entrepreneurs’ decision-making 

environment is especially uncertain and complex [5,49] and in such environment people who think in certain ways 

tend to be attracted to entrepreneurship [24,30]. Specifically, people who are more susceptible to use of biases and 

heuristics during their decision-making process will be more likely to become entrepreneurs [8].  

Evaluating new venture opportunities is also the essential task of VCs. VCs evaluate hundreds of different 

information aspects in a high-speed environment during venture screening, which can lead to information overload 

[58]. Moreover, much of the surrounding information is ambiguous and uncertain in nature, making VCs highly 

susceptible to biases [59]. 

There are a number of studies of heuristics and biases in the entrepreneurial decision-making literature. The 

studies are scattered in their focus and unsystematic in their relation with heuristics and biases. Scholars have 

analyzed the impact of overconfidence, how biases affect the risk perception, etc [24,33,47]. There has not been a 

meticulous review on the topic, to our best knowledge. Specifically, no studies before have thus far reviewed the 

heuristics and biases of entrepreneurs and VCs in their evaluation and decision making of new venture opportunities 

and pointed out the research gap and future directions, as we do in this paper. The closest prior works include, the 

criteria VCs employ when assessing venture proposals [26,36], VC decision-making in general [44], the cognitive 

orientation of entrepreneurs [50]. We systematically review the heuristics and bias in entrepreneurial opportunity 

evaluation and decision-making and organize literature by dynamic capability view. 

The paper serves a pausing point for researchers to reflect what has been done in this stream of research in the 

last decades and ponder what could be done in the future. Based on the analysis of the different biases and the 
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context where they apply, researches would have a clear starting point to pursue the study of the impact of these 

biases in entrepreneurial decision making, having a stronger and systematic theoretical background as a support.  

 

METHODS 

We used two methods to look for articles related to heuristics and biases in entrepreneurial decision-making and 

evaluation: 1) a thorough search of the entrepreneurship and management journals in the Financial Times journal list 

plus Strategic Entrepreneurship Journal, and 2) using key words to search in databases of Scopus and Web of 

Science. 

We scanned exhaustively all relevant empirical and qualitative studies published from year 2000-2012 in the 

related journals of Financial Times list as the following:  

 Academy of Management Journal, 

 Academy of Management Review,  

 Academy of Management Perspectives,  

 Journal of Business Venturing,  

 Entrepreneurship: Theory and Practice,  

 Journal of Business Research,  

 Journal of International Business Studies  

 Journal of Management Studies,  

 Management Science, 

 Organization Studies,  

 Organizational Behaviour and Human Decision Processes,  

 Strategic Entrepreneurship Journal (added by the authors) 

 

In addition to those articles in the most prestigious journals, we also performed a search in Scopus and Web of 

Science, using various combinations of key words such as cognition, heuristics, biases, venture capital, decision, 

entrepreneurship, evaluation. From the database, we find articles published in other journals, for example:  Journal 

of Management, Venture Capital: An International Journal of Entrepreneurial Finance, Journal of Financial 

Economics, Management Decision and Strategic Change. 

The selected papers were then interrogated using the following questions: 

1) Which kind of heuristics and biases were studied? 

2) Which decision makers were studied? 

3) What was the research method? 

Following a grounded theory approach, as the conceptual framework and research questions were obtained as 

we collected and analyzed the selected articles, we organized and grouped the literature collected based on similar 
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concepts. We found that empirical studies so far examined the heuristics and bias in four major attributes of startups: 

organizational resources, context, the entrepreneur (his dynamic capability), and expected return under risk. This is 

consistent with both the evaluation and decision-making by both entrepreneurs and venture capitalists, and with the 

work proposed in literature [30].  

In entrepreneurs’ studies, it has been established the importance of the entrepreneurial human capital 

(knowledge, skills, affect and abilities of the entrepreneurs), evaluation of actual and future resources, dynamic 

context and environments, and the perception of return under risk in the decision to pursue a venture 

[27,29,33,34,37,47].  

In venture capital studies, four similar attributes, the entrepreneurs, the product or service, the market, and the 

expected financial returns, are well established as common criteria for the evaluation and decision of VCs [26,42,58]. 

With the categorization consolidated after using the grounded theory approach, we, rather than attempted to 

form any new theories from the categorization, first compared the patterns emerged from the categorization to 

existing theories [37]. The patterns emerged are fairly along the line of resource-based view, and especially its recent 

twist – dynamic capability view.  Using an existing and known framework was considered to be the best way to 

analyze the role of the biases and heuristics in different contexts for entrepreneurs and VCs, as well as to understand 

in a comprehensive approach the impact that they have in decision-making. 

The resource-based view argues that the performance of firms stems from the resources they possess, 

specifically those resources that are valuable, rare, inimitable and nonsubstituitable [16,56]. 

A key shortcoming of the resource-based view of the firm is that it ignores factors surrounding resources, 

instead assuming that they simply “exist”. Considerations such as, how resources are developed, how they are 

integrated within the firm and how they are released, led to the development of dynamic capabilities. Dynamic 

capabilities concern the integration of firm resources and the changing business environment. 

Dynamic capability, and its precedent, the resource-based view, has been an influential theoretical framework to 

evaluate the competitive advantages and the performance of firms in its market context [2,21,56].  

In entrepreneurship, resource based view and dynamic capability are used extensively. The entrepreneurial 

activity is centered on the entrepreneur's capabilities (talent, skill, experience, ingenuity, leadership, and etc.) to 

combine tangible and intangible assets in new ways and to deploy them to meet customer needs in a manner that 

could not easily be imitated [1]. Using specifically resource-based view, [29] evaluate entrepreneurial opportunity, 
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which has been complemented by a study of the relative importance that entrepreneurs give to the different attributes 

of a resource, specifically value, rarity, imitability and nonsubstantibility [34].  

The dynamic capabilities focus on the integration and reconfiguration of resources especially in high-velocity 

markets, and the tasks of integration and reconfiguration are usually performed by entrepreneurs in startups [21]. The 

capability and characteristics of the entrepreneurs are central to VCs’ assessment of new ventures [26] and are 

particularly prone to bias [8]. 

Finally, the expected return of investment, along with the risks associated with it, while not strictly belonging to 

the dynamic capability view, is also well studied in the empirical literature, due to its terminal importance in the 

evaluation of startups. Accordingly, we put the expected return under risk as a separate category. 

The literature of the decision-making on new ventures is generally separated based on the decision makers: 

entrepreneurs, venture capitalists, corporate entrepreneurship executives, business angle investors, and etc [59]. 

Studies have found that different types of decision makers all consistently apply heuristics to simplify their decision-

making process, resulting in the common use and exhibition of non-rational biases [10,32]. Because our intention is 

to focus on the entrepreneurial decision-making, this article focuses on two types of decision makers: entrepreneurs 

and VCs, which are highly important in new venture decision and have been the focus of recent literature. 

However, heuristics and biases may not act in the same fashion for different types of every decision makers; 

entrepreneurs have characteristic cognitive processes [9]. Entrepreneurs use heuristics and biases as a response to 

certain conditions they must face as entrepreneurs, such as high uncertainty and high time pressure while they 

develop and evaluate venture opportunities [5]. While, entrepreneurs may face the challenge to evaluate a few 

different opportunities, but dealing with a huge uncertainty and pressure [19], venture capitalist, due to their different 

roles, must evaluate hundreds of proposals, which severely overload them information about the team, market, 

product and financial data of various startups, and therefore they are highly susceptible to cognitive bias [58,59].  

Consequently it is of crucial relevance to compare and contrast the decision-making (the use of different 

heuristics and bias) of entrepreneurs and VCs regarding different attributes of new ventures. This would let us to 

understand how the decision-making differs for each actor and would give insights to improve the decision and 

negotiation process in the funding of new ventures. 

To get findings and future research proposal, we construct a table tabulating the empirical studies in literature 

for different biases, using the four evaluation attributes consolidated.  
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FINDINGS 

There have been multiple studies related to biases in entrepreneurial decision-making. For entrepreneurs the 

focus has been in evaluation of opportunities of new ventures and the effect of biases to characterize the 

entrepreneurs. Also it has been studied the impact on the entrepreneurs’ and venture capitalists’ evaluation process of 

opportunities and decision criteria for assessing new ventures [5,25,48,59]. 

The study of bias started in the decade of the 70’s by Tversky & Kahneman (e.g 1973). Since the first studies, a 

huge number of heuristics and biases have been identified in the psychology field with possible implications in 

management and decision-making, such as: availability, anchoring and adjustment, representativeness, planning 

fallacy, hindsight bias, omission bias, confirmation bias, illusion of control, overconfidence, etc. 

The main heuristics and biases used in psychology with managerial implications are: 

Overconfidence. We will first use an example to explain overconfidence bias in a simple way. “Suppose I ask 

you for your best guess as to an uncertain quantity, such as the number of “Physicians and Surgeons” listed in the 

Yellow Pages of the Boston phone directory, or total U.S. egg production in millions. You will generate some value, 

which surely will not be exactly correct; the true value will be more or less than your guess. Next I ask you to name a 

lower bound such that you are 99% confident that the true value lies above this bound, and an upper bound such that 

you are 99% confident the true value lies beneath this bound. These two bounds form your 98% confidence interval. 

If you are well calibrated, then on a test with one hundred such questions, around 2 questions will have answers that 

fall outside your 98% confidence interval” [57]. 

The more relevant information a person has, the more overconfident he/she becomes [22]. Overconfidence has 

been studied as bias in the literature because is common, pervasive and of great practical importance [35]. 

Representativeness. Representativeness is a cognitive shortcut, using which decision makers decide through 

comparison with similar known situation [55]. The following example gives a clear view about this heuristic: 

"A cab was involved in a hit and run accident at night. Two cab companies, the Green and the Blue, operate in 

the city. 85% of the cabs in the city are Green and 15% are Blue. A witness identified the cab as Blue. The court 

tested the reliability of the witness under the same circumstances that existed on the night of the accident and 

concluded that the witness correctly identified each one of the two colors 80% of the time and failed 20% of the time. 

What is the probability that the cab involved in the accident was Blue rather than Green knowing that this witness 

identified it as Blue?" 
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Most subjects gave probabilities over 50%, and some gave answers over 80%. The correct answer, found using 

Bayes' theorem, is lower than these estimates: There is a 12% chance (15% times 80%) of the witness correctly 

identifying a blue cab. There is a 17% chance (85% times 20%) of the witness incorrectly identifying a green cab as 

blue. There is therefore a 29% chance (12% plus 17%) the witness will identify the cab as blue. This results in a 41% 

chance (12% divided by 29%) that the cab identified as blue is actually blue [32]. 

Hindsight bias, justified by representativeness, explains why individuals tend to see past events as being more 

predictable, or to believe after an event, that their prediction of the outcome was more accurate than it actually was 

[15].   

An example will help to understand better this kind of bias. Fischhoff & Beyth presented students with historical 

accounts of unfamiliar incidents, such as a conflict between the Gurkhas and the British in 1814 [23]. Given the 

account as background knowledge, five groups of students were asked what they would have predicted as the 

probability for each of four outcomes: British victory, Gurkha victory, stalemate with a peace settlement, or 

stalemate with no peace settlement. Four experimental groups were respectively told that these four outcomes were 

the historical outcome. The fifth, control group was not told any historical outcome. In every case, a group told an 

outcome assigned substantially higher probability to that outcome, than did any other group or the control group. 

Similarity Bias. Byrne & Griffitt proposed that individuals rate other people in a better way the more similar 

they are to themselves, in other words similarity describes the extent to which there is resemblance and similitude 

between two persons or concepts [11].  

It has been studied that similarity is not only limited to external characteristics, also to thinking processes. For 

instance, two individuals may arrive to a similar conclusion or judgment regarding some actionable decision (e.g. to 

travel somewhere), but they could have done it by engaging in substantially different reasoning processes [41].  

Availability. Availability is how easily an example can be called to mind is related to perceptions about how 

often this event occurs. Thus, people tend to use a readily accessible attribute to base their beliefs about a relatively 

distant concept [32]. 

An example of psychology put this bias in a clear context. “Suppose you randomly sample a word of three or 

more letters from an English text. Is it more likely that the word starts with an R (“rope”), or that R is its third letter 

(“park”)?” 

A general principle underlying the heuristics and biases program is that human beings use methods of thought 
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heuristics, which quickly return good approximate answers in many cases; but which also give rise to systematic 

errors called biases. An example of a heuristic is to judge the frequency or probability of an event by its availability, 

the ease with which examples of the event come to mind. R appears in the third-letter position of more English words 

than in the first-letter position, yet it is much easier to recall words that begin with R than words whose third letter is 

R. Thus, a majority of respondents guess that words beginning with R are more frequent, when the reverse is the case 

[53]. 

Illusion of Control. Illusion of control refers to the fact than an individual overemphasizes how much his skill 

may improve performance in situations where chance is the most responsible for the outcome [39].  

A common example we can see it in gambling. When rolling dice in a craps game people tend to throw harder 

when they need high numbers and softer for low numbers [31]. 

Belief in Law of Small Numbers. The belief in law of small numbers is defined as an individual uses a limited 

amount of information in order to propose and assume conclusions for a larger population. The problem is that small 

samples are variable and unpredictable [28]. This bias is used by people who follow the representativeness heuristic 

[55]. 

Lets see the following example to understand this bias. “The mean IQ of the population of eighth graders in a 

city is known to be 100. You have selected a random sample of 50 children for a study of educational achievements. 

The first child tested has an IQ of 150. What do you expect the mean IQ to be for the whole sample? The correct 

answer is 101. A surprisingly large number of people believe that the expected IQ for the sample is still 100. This 

expectation can be justified only by the belief that a random process is self-correcting” [52].  

Wadeson (2006) proposes two different categories to understand and divide the biases. The first one is heuristics, 

focusing in the three major and best-know heuristics in literature: availability, representativeness and anchoring and 

adjustment heuristic [54]. In this category we find biases such as: overconfidence, belief in law of small numbers, 

availability bias and hindsight bias. The second one is based on over-optimism, referred to a tendency to believe that 

things are going to turn out to well [55]. In this category we find the optimistic and overconfidence bias, illusion of 

control, planning fallacy and self-justification.  

J. Baron in his book Thinking and Deciding, propose a classification based on three major areas [3]. The first 

one deals with attending to one attribute when other attributes are relevant, this includes biases in which the attribute 

in question captures our attention because it is the result of recent or immanent events (availability, anchoring and 
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under adjustment, planning fallacy), or one attribute is used because it is usually a good indicator for another 

attribute (hindsight bias, information bias, omission bias) and finally cases in which people put more attention or 

isolate one attribute even though it is not particularly salient or useful as an indicator (illusion of control, conjunction 

effect, failure to integrate).  

The second area involves biases that result from effects of goals or desires on beliefs. In this section we have 

biases such as: inappropriate extreme confidence, biased assimilation, illusory correlation. The third area refers to 

psychophysics, the study of the relation between quantitative attributes and our perception of these attributes. A 

standard result of psychophysics is that our sensitivity usually diminishes as intensity increases. The biases listed in 

this category are: overweighting low probabilities, framing effect for gains and losses, dynamic inconsistency. 

The amount of studies and results in entrepreneurial decision-making is diverse, which clarifies the importance 

and necessity of a review that based on a solid theoretical framework, organize, classify and present the key biases in 

the entrepreneurs’ evaluation process and venture capitalists’ investment decision. 

In order to have a clear overall picture of the research that has been done regarding heuristics and bias on the 

decision-making involving the key evaluation attributes, we present a summary in tables 1 and table 2. A 

✔ ✖ ? represents that the 

heuristic or bias has not been studied directly or is unclear. 

 

Heuristic/Bias Entrepreneur 
Organizational 

Resources 
Context 

Expected 

results under 

risk 

Overconfidence ✔  ✔ ✔ ? 

Similarity ✔ ✖ ✖ ✖ 

Availability ✔ ✔ ? ✖ 

Illusion of Control ✔ ✖ ✔ ? 

Representativeness ✔ ✖ ✔ ? 

Table 1: Summary of Extant Research of Biases in Entrepreneurs 
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Heuristic/Bias Entrepreneur 
Organizational 

Resources 
Context 

Expected 

results under 

risk 

Overconfidence ✔  ✔  ✔ ? 

Similarity ✔ ? ✔ ✖ 

Availability ? ✖ ? ✖ 

Illusion of Control ? ✖ ✖ ✖ 

Representativeness ✖ ✖ ✖ ✖ 

Table 2: Summary of Extant Research of Biases in Venture Capitalists 

 

From table 1 and 2 show that the heuristic and bias of entrepreneurs in their evaluation of their own capabilities 

have been relatively well covered. For venture capitalists, similarity is the most studied based on the evaluation 

attributes.  

Next, we will present in detail the heuristics and bias entrepreneurs and VCs use based on the four attributes 

identified previously from the theoretical framework: Entrepreneurs’ Capability, Organizational Resources, Context 

and Expected return under risk. 

 

Entrepreneurs’ Capabilities 

Entrepreneurs’ capabilities, when properly engaged in tasks related to their knowledge and skills, are simple, 

highly experiential and fragile processes [21], which are important for the performance of the new ventures [27]. 

Based on a resource-based view, entrepreneurs who consider their capabilities to combine resources in opportunities 

make better evaluation than those who do not consider them, and therefore they enjoy a competitive advantage [29]. 

Overconfidence. A bias highly related with the entrepreneurs’ capability is overconfidence [49,59].This bias 

explains the tendency of decision makers to be overly optimistic in their estimation abilities on receiving initial 

information [10]. High levels of overconfidence lead entrepreneurs to undertake and persist with challenging tasks 

[30]. 

Forbes studies the different degrees of overconfidence bias by different entrepreneurs [24]. The study examines 

in a two-stage survey 115 lead managers of new ventures in New York. The results of this study show that individual 

age, firm decision comprehensiveness and external equity funding affect how much overconfident entrepreneurs tend 

to be. Founder-managers were found to be more overconfident than new-venture managers who did not found their 
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firms. Overconfidence cannot be explained based only from the individual level, but also from organizational and 

contextual levels at the same time. However this study did not correlate overconfidence with new venture decisions. 

The entrepreneurs exhibit overconfidence bias and cognitive errors in decision-making when they have an 

inflated sense of strategic capacity [7]. An inflated sense of strategic capacity rises from emphasis in the use of 

strategic fit between the opportunity and the vision of the new venture. The heuristic fit and its associated biases are 

proposed to be more common among entrepreneurs with stronger promotion focus and self-efficacy. Bryant was a 

conceptual study without empirical or experimental evidences [7]. 

Entrepreneurs underestimate their own absolute abilities to lead new firms to enter market, and they 

underestimate the abilities of their competition in such entrance even more [40]. Skill based tasks do not always elicit 

overconfidence; instead, confidence and entry rates depend in part on how difficult potential entrants see the task. 

Similarity. In entrepreneurial decisions, Franke et al. were the first to analyze similarity bias between VCs and 

start-up teams using a sample of 51 interviews in 26 VC firms in Europe [25]. VCs give favorable evaluation to start-

up teams that are more similar to them. They further examine the similarity from five dimensions: age, educational 

background, field of training, prior professional experience (large firm or start-up), and leadership experience. 

Similarity in two out of the five dimensions, type of education and previous working experience, are found to bias 

VCs evaluation. 

Murnieks et al. check whether similarity in decision-making between VCs and entrepreneurs lead to favorable 

evaluation outcome [41]. Using a sample of 60 VCs in the States, they find that VCs evaluate more favorably 

opportunities from entrepreneurs who think in ways similar to their own. This similarity positively moderates the 

positive relationship between founder quality and the probability of investment. 

Cable & Shane propose that the probability of cooperative relationships between entrepreneurs and venture 

capitalists increases as (a) demographic similarity, (b) work values congruence, and (c) perceived power equality 

between entrepreneurs and venture capitalists increase [12].  

Organizational Resources 

The resource-based view and its extension, the dynamic capabilities view, posit that firms’ idiosyncratic and 

difficulty to imitate resources determine their competitive advantage [51]. The competitive advantage is bigger when 

the resources have value, rarity, inimitability, and nonsubstitutability [29]. Such resources enable strategies that are 

not easily duplicable by competitors [2,21,29].  
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Availability. Haynie et al. develop a model of entrepreneurial opportunity evaluation constructed on the 

resource-based view [29]. Opportunity evaluation decisions are framed as an assessment of the attractiveness of 

future resources and resource combinations conferred to the venture from exploitation. They used a sample of 73 

entrepreneurs and find that entrepreneurs evaluate opportunities as more attractive when those opportunities are 

related to the entrepreneurs’ skills, knowledge and abilities. At the same time, three conditions enable to analyze and 

be attracted to other kind of opportunities that are inconsistent with the entrepreneurs’ human capital: rarity of the 

opportunity, limits on competition and age of the firm. 

Kemmerer et al. examine whether entrepreneurs use value, rareness, inimitability and nonsubstitutability - the 

four identified characteristics of valuable resources [34]. They used a sample of 181 entrepreneurs and find that 

entrepreneurs only use three of the four characteristics: value, rareness and inimitability. The underuse of 

nonsubstitutability can be attributed to availability bias, because entrepreneurs have to search for possible 

substitution candidates and therefore are subjected to available bias. Rareness has a negative correlation with 

resource importance, which could be explained also by the use of availability, as rarity is an attribute hard to imagine 

and to relate to previous events, is not consider as important when entrepreneurs are assessing a resource. 

The authors explain the importance of value as it is related to affection and emotions; inimitability based on 

availability bias, because of the availability of competitors in the area or the lack of available protection mechanisms.  

Overconfidence. Hayward et al. propose that more overconfident entrepreneurs start their ventures with smaller 

resource endowments and commit greater resources to their main opportunity [30]. More overconfident 

entrepreneurs underestimate the need for and overestimate their ability to secure and defend intellectual property and 

key resources from competitors, as well as they could engage in price-based competition, which would create a 

perception for the necessity of smaller initial resource endowments. The insufficient resource endowments will 

excessively deplete the resources that they have at their disposal, depriving their ventures of resourcefulness and 

increasing the chances that their ventures will fail [30]. 

VCs studies have heavily investigated on the importance of resources, especially, product and service, in 

evaluation of new ventures, but the important role of heuristic and biases has not been studied in deep [44,45]. 

Zacharakis & Shepherd studied the role of information in order to analyze if VCs were overconfident or not. They 

found that the level of overconfidence depended upon the amount of information. As more information becomes 

available, people tend to believe they will make better decisions, however this amount of information makes the 
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decision more complex. The study showed that more information increased the level of confidence, but at the same 

time decreased the accuracy of the VC. 

 

 Context 

Dynamic capabilities view proposes the role of strategic management is essentially the adaption, integration, and 

reconfiguration of resources to match changing environments [51]. A firm’s evaluation cannot be done without 

consideration of its environments. Environmental context have empirically been pointed out as important moderating 

variables in entrepreneurship studies -for example, Baron & Tang found that environmental dynamism moderates 

positively the relationship between creativity and innovation performance [4].  

Overconfidence. Hayward et al. studied the impact of overconfidence to explain why ventures are created 

despite high failure rates [30]. They propose that greater environmental complexity and dynamism, the greater the 

founder overconfidence. Regarding to complexity, the authors explain that entrepreneurs will tend to underestimate 

the difficulty to solve complex problems, therefore they become more overconfident in their abilities to solve them. 

Related to environmental dynamism, it is proposed that entrepreneurs tend to generalize the confidence in their 

capabilities to potential ventures even as the utility of such abilities diminishes.  

Zacharakis & Shepherd studied whether VCs are overconfident, as well as factors involved in the decision-

making context that could lead them to overconfidence [59]. The results of the analysis of 51 VCs showed that 96% 

of the VCs were overconfident.  

Overconfidence rises when VCs are in unfamiliar context where they face decisions involving alien decision 

cues. In such context, their levels of confidence do go down, but they do not go down enough, and therefore they 

become overconfident, and their accuracies in evaluation subsequently go down. The reduced accuracies are results 

of less active information search and use, caused by overconfidence.  

Similarity Bias. A specific type of similarity bias is local bias, which arises from geographic similarity. Coval & 

Moskowitz define and measure local bias using the average geographic distance between the VCs and their 

investment [17]. VCs will have a bigger local bias if they invest more into investment near to them. 

Investors can have easier access to information to ventures closer to them [17]. The access to information is the 

reason why investors may feel more comfortable investing in ventures close to them [18], because they can more 
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easily get familiar with the new ventures, and being familiar, as explained by Franke et al. earlier, affects the 

investment decisions [25].  

Factors affecting local bias were studied by Cumming & Dai, who study VCs investment from 1980 to 2009 and 

find that about 50% of the investments are within 233 miles from the VCs [18]. 

VCs with better reputation, wider or more diversified networks exhibit less local bias, because they are in a 

better position to get information even for their distant investments. VCs investing in more technological industries 

tend to have more local bias, and Cumming & Dai attribute that to their needs to control the higher uncertainties 

associated with technology-based ventures [18]. VCs also exhibit more local bias when they are investing without 

other VCs or when are the lead VCs (i.e. they invest more than other VCs do in this new venture), because they 

would assume more roles and responsibilities in due diligence and monitoring, which are affected by the geographic 

distances between them and the investees.  

Surprisingly, there has not been a study on how similarity and local bias affect the quality of the decision 

process of VCs.  

Illusion of Control. Simon & Houghton find that entrepreneurs experience illusion of control when they 

perform an active search to introduce radically new products to market [49]. For introducing radically-new products, 

entrepreneurs usually would find little existing information available, and should they actively look for such 

information, they would likely encounter few competitive responses, and they may therefore underestimate possible 

competitor responses. Therefore, the authors propose that entrepreneurs have an illusion of control on competitive 

responses in the business context, as well as on their entrepreneurial capabilities and successful rate (two other 

evaluation attributes). This illusion of control biases the entrepreneurs’ decision to pursue the opportunities [49]. 

In contrast, entrepreneurs carry out a passive search, which is characterized by individuals receiving information 

passively accept information, taking the environment as a given [49], would have less illusion of control, as they 

don’t feel they are in control of their environment and context.  

Law of Small Numbers. The search for information is limited by the amount of people that the entrepreneurs 

can interact from. Simon & Houghton propose that the law of small numbers bias may affect entrepreneurs [49]. 

Entrepreneurs could believe that their samples of people talked with are representative and generalize their findings 

to the general market. 
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The law of small numbers is suspected to lead to overestimation of demand [49], which in turn triggers 

entrepreneurs’ new venture decisions. 

 

Expected Return Under Risk 

The expected return of investment, along with the risks associated with it, has not been strictly addressed by 

dynamic capability literature [21,51]. However, expected returns, as well as the role of risk and performance, are 

well studied in the empirical literature due to its terminal importance in the evaluation of startups. Especially the role 

of risk and the relationship between biases and the decision to pursue a venture has been studied within this attribute 

[33,47]. 

Law of Small Numbers. Simon et al. were one of the first to analyze the relationship among cognitive biases, 

risk perception and decision to form new ventures [48]. They propose law of small numbers, illusion of control, and 

overconfidence decrease a person’s perception of risk in new ventures in an evaluation model. The authors used a 

sample of 191 MBA Students, using a case and a survey. The results show that law of small numbers and illusion of 

control decrease individuals’ perception of the riskiness of new ventures, and those who perceive lower risk are more 

likely to decide to form those ventures. 

Building upon Simon et al. [48], Keh et al. replicate the study with a sample of 77 owners of small and medium-

sized enterprises in Singapore [33]. The results show that law of small numbers and illusion of control have 

significant relationships with opportunity evaluation. Keh et al. found that risk perception fully mediates the 

relationship between illusion of control and opportunity evaluation but not the relationship between law of small 

numbers and opportunity evaluation [33].  

Simon et al. discover that law of small numbers affects is mediated by risk perception in its relationship with the 

decision to start a venture [48]. Keh et al. discover that law of small numbers has a direct effect on opportunity 

evaluation [33]. 

Illusion of Control. Besides the findings on illusion of control by Simon et al. and Keh et al. presented above 

[33,48], Carr & Blettner examine the impact of illusion of control on opportunity evaluation [14]. Their study finds 

higher levels of illusion of control lowers decision-making quality through founders of 192 small firms in US. Time 

stress and prior experiences are found to magnify the effect of illusion of control on decision quality. 
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Overconfidence. In the study by Simon et al., overconfidence is proposed to decrease entrepreneurs’ perception 

of risk and risk perception acts as a mediator between overconfidence and opportunity evaluation [48]. However, the 

authors’ results do not find them to be significant. Keh et al. confirmed the non-significance and explain that a 

possible reason is the lack of effectiveness of survey design [33]. 

In venture capital, Zacharakis & Shepherd found interesting results between overconfidence and opportunity 

evaluation [59]. In situations when the return predicted by the VCs are more extreme (predicting a new venture to be 

hugely successful or hugely not), the VCs are found to be more overconfident. 

Representativeness. When evaluating entrepreneurial decisions, entrepreneurs use prior information, e.g. 

market knowledge acquired from their prior experiences, and they could assume their prior market knowledge to be 

representative and good for the evaluating the market for the new ventures [7].  

 

Analysis of Specific Results and Proposals 

In general, the studies on the bias of entrepreneurs and VCs are underdeveloped, as the review indicates, there 

are some existing studies on the bias of entrepreneurs and VCs on some decision criteria, but the numbers of studies 

are few, and there are still a lot of biases left unstudied on certain decision criteria, either for entrepreneurs or for 

VCs. So far relatively the study of biases and heuristics of entrepreneurs has been done more extensively than those 

of VCs.  

In table 3 we have an overview of biases not studied yet for entrepreneurs and VCs and which we considerer 

must be studied promptly by researches. This overview was made after analyzing and classifying the findings in the 

different attributes used in our framework and identifying the gaps in the research that has been done. We specify the 

reason why we consider being relevant to study some of these biases in a decision-making context. 
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Decision 

makers 
Bias 

Attribute not 

studied 

Import

ance 
Reasons 

Entrepreneurs Similarity 

Resources, 

Context and 

Return/Risk 

Low 
It may not be useful, because what is 

similar to what can often be unclear. 

VCs Similarity 
Resources and 

Return/Risk 
Low 

As in entrepreneurs, it is unclear what is 

similar to what. 

Entrepreneurs Availability Return/risk High 
Your available information on return or 

risk affects your evaluation. 

VCs Availability 
Resources, 

return/risk 
High 

VCs have available past information 

that impacts decisions related to 

resources and investment. 

Entrepreneurs Illusion of Control Resources High 

Entrepreneurs control certain resources 

that they have attention on, leading to 

the bias. 

VCs Illusion of Control 

Resources, 

context, 

return/risk 

High 

VCs have certain impact through 

equity, and they could have illusion of 

control. 

Entrepreneurs Representativeness Resources High 

Important to analyze if the attributes of 

the new venture resemble those in 

similar startups 

VCs Representativeness All High 

Important to analyze if the attributes of 

the new venture resemble those in 

similar startups 

Table 3: Analysis of Potential Future Works 

The study of the impact of biases and heuristics in risk perception has been studied with clear conclusions in 

some cases (illusion of control), however the studies have not gone to the point of analyzing how they affect 

ultimately to the expected returns that entrepreneurs’ have of their venture. This could be of highly importance for 

VCs when they are valuating new ventures and for entrepreneurs in order to calibrate their expectations about the 

possible outcome of their endeavor. 

An attribute extremely important for VCs is the expected results under risk, however it hasn’t been studied from 

a psychological point of view. Overconfidence has been indirectly mentioned in studies about performance and 

reliability of VCs decisions, but there is acknowledgement about the role of other biases. We strongly consider that 

future research must focus in this area. 

In the case of VCs it is clear that studies about biases have not gone too broad, mainly have been focused on 

overconfidence and similarity.  
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Finally future work could be focus on determining the specific effect of biases such as availability and illusion 

of control in VCs when they are assessing characteristics of founders and entrepreneurs. Since in the entrepreneurs’ 

perspective it’s been proven strong correlations, we should expect to find them in the VCs decision-making as well. 

If the table is completed, it enables us to do comparisons of the biases of VCs and entrepreneurs. Such studies 

are not available now. Such studies provide pieces of scarce evidences, the only piece of information we know of in 

this aspect is: 

Overconfidence decreases as entrepreneurs get more experiences [24]. On the contrary to entrepreneurs, VCs 

exhibit more overconfidence as they accumulate experiences [59]. 

For example, this can help to explain whether increasing experience lead to better decisions. In the 

judgment/decision-making literature, increasing experiences do not always lead to better decisions [13]. However, 

entrepreneurship literature so far proposed experienced decision-makers perform superior decision processes relative 

to those with less experience [20,43].  

 

 

DISCUSSION 

An examination of new venture evaluation using the theory of heuristics and bias has found that biases are prevalent 

in the evaluation decision, but there is a severe lack of studies using heuristics and biases. The limited account of 

studies so far have yielded very interesting results to enable better understanding of new venture decisions, however, 

the few results are sometimes conflicting with each other, not connected to the general findings in the heuristics and 

biases literature. Also because of the lack of the studies, comparisons between decision makers, among evaluation 

criteria, among various biases cannot be done, and therefore the implication (the ‘so what’ questions) of the studies 

cannot be discussed in sufficient depth or width.  

This article is the first to review the use of heuristics and bias in entrepreneurship decision-making, an area 

identified to be very important for entrepreneurship a few years ago [38]. Decision-making in entrepreneurship is 

very susceptible to the use of biases and heuristics, because those who have high level of biases and heuristics are the 

very ones who are likely to become entrepreneurs [46].The ones who are less susceptible to biases, e.g. less willing 

to generalize, less likely to be overconfident, and etc, will be much likely to embark entrepreneurial journeys.  
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Our review deepen previous overviews about prior decision-making criteria VCs employ in the screening and 

evaluation phase of new ventures, which has been done by Franke et al. and Kollmann & Kuckertz [26,36]. Petty & 

Gruber take these overviews to analyze the criteria through the entire investment process of VCs [44]. Our study is 

inserted in this line of research, focusing in the cognitive perspective of decision-making of VCs as well 

entrepreneurs.  

Our review fills the gap that exist of a cognitive study of the VCs decision-making and complementing the 

review made by Sánchez et al. of a cognitive approach of entrepreneurs’ [50], focusing directly and more specifically 

in the heuristics and biases that arise in the decision-making and evaluation of opportunities.  

This review contributes to help to understanding how VCs are susceptible to heuristics and biases, connect to 

VCs decision-making/investment literature and analyze the impact that heuristics and biases have in their decisions. 

Our findings give a systematic and organized view about entrepreneurs and VCs, helping to understand the 

differences between decision makers, as well as variances among evaluation criteria used from heuristics and biases 

for each decision maker. 

In this article we help bringing together the study of heuristics and bias to a body of people, who are highly 

susceptible to heuristic and biases in their decision-making and evaluation. Our findings do not rely on experiments 

of students, instead we mostly focus on empirical studies on some of the most important decisions that shape the 

future of our economy and society. 

Complementary to the future work related to the missing heuristics and biases found in our results, our review 

can relate to work done by several authors in decision-making of entrepreneurs and VCs. Cumming & Dai did not 

study the impact of local bias in the quality of the VCs investment’s decision [18], as well as Franke et al. and 

Murnieks et al. did not address the role of similarity in decision’s quality [25,41], as Zacharakis & Shepherd did for 

overconfidence [59]. We consider that it is relevant to contemplate this research field as future research work, it will 

be possible to have a systematic understanding of the impact of local bias and similarity, in order to conclude that if 

they have a positive or negative effect for VCs and entrepreneurs. 

As Carr & Blettner analyze the impact of illusion of control in the decision quality [14], we consider that future 

work should measure how the belief in law of small numbers and other heuristics, such representativeness, impacts 

the quality of the decision-making process. 
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The analysis of the role of resources, based on the resource-based view, in the entrepreneurs’ evaluation of 

opportunities show us different results. In the study made by Haynie et al., they report that entrepreneurs would 

pursue opportunities that differ from their capabilities if they are rare, have limits on competition and depends on the 

age of the firm (as the firm gets more experience, they would look for distinctive opportunities) [29]. However, 

Kemmerer et al. prove that of the four main characteristics of the resource-based view, entrepreneurs use only three: 

value, rareness and value, however they establish a negative correlation between rareness and resource importance 

when they evaluate opportunities [34]. This is contradictory with was proposed in the first study, which leads to a 

new opportunity for future research, to determine with exactitude the role of rareness in a resource when 

entrepreneurs are deciding to follow a new venture.  

 

CONCLUSION 

This article is the first comprehensive review on the heuristics and biases in entrepreneurial decision-making. We 

found five biases that have been studied the most in the literature of decision-making, and examine their usages in 

the most common evaluation criteria used in new venture decisions. This systematic review pointed out the 

interesting results that have been studied, the conflicting findings, and the specific future works that are needed to 

deepen and broaden our understanding of the entrepreneurial decision-making. 

This paper reviewed on role of heuristics and bias, such as overconfidence, similarity, illusion of control, 

availability and representativeness, in the evaluation and decision making of VCs and entrepreneurs. In order to carry 

out a systematic review, we categorized bias used based on five evaluation attributes (entrepreneurs’ capability, 

organizational resources, context and expected returns under risk). The attributes were setup in a dynamic capability 

model and found to be useful for identifying the gaps in existing research.  

The studies of heuristics and bias in their real world applications have the potential to enrich the motherland of 

heuristics and bias -cognitive science, a field where people often lament about the overuse of student experiments 

and the lack of real world settings. The study of heuristics and bias are particularly interesting in the setting of 

entrepreneurs’ decision-making, as they are biased to risk taking and prone to action and they face extremely 

uncertain and risky decision’s environment. 
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ENTREPRENEURIAL RISK TAKING: INFLUENCES OF CULTURE, EDUCATION 

AND PERSONALITY WITH EVIDENCE FROM A MULTI-COUNTRY STUDY 

 

Abstract 

Purpose – The purpose of the present study, which is a part of a larger cross-cultural study, was 

to (a) propose and test a conceptual model relating to effect of entrepreneurial risk taking 

behavior on decision making; (b) examine potential antecedents of risk taking—specifically 

cultural values, education and certain individual factors that influence risk taking and (c) 

empirically test the mechanism (mediation/moderation) by which these factors affected the 

relationship between risk taking and sound decision making.  

 

Design/methodology/approach – For testing the mediation and moderation hypotheses we used 

Structural Equation Modeling and moderated regression analyses respectively. 

 

Findings, Limitations and Future Research – To be presented and discussed during the 12th 

International DSI meting on July 2013. 

Keywords – Entrepreneurship, Decision-making; Risk taking; Culture, Personality, China, 

Philippines, United States. 

Paper type – Research paper in progress. 
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INTRODUCTION 

Entrepreneurial risk taking is indispensable in several fields such as creativity, 

entrepreneurship etc.  In spite of the fact that the consequences of risk taking can sometimes be 

catastrophic, humankind must continue to take calculated risks if it is to progress.  Risk taking in 

its simplest form may be defined as involving actions taken when the consequences or 

probabilities of outcomes are unknown or only partially known.  A review of the extensive 

literature reveals numerous references to the risk taking nature of individuals. There are now 

several validated scales which measure risk taking and various forms of the construct such as 

global risk taking, risk orientation at work, risk attitude and domain specific risk taking.  Studies 

have provided empirical evidence that risk taking is an important predictor of creativity in 

different domains including entrepreneurship and difficult sports such as rock climbing. 

Following is a brief description of the role played by risk taking in entrepreneurship which is 

closely associated with creativity and decision making. 

RISK-TAKING AND DECISION MAKING 

The success of most enterprises depends on the capability of their leaders to evaluate 

risks and decide which path to pursue.   Uncertainty has two components, risk and ambiguity, 

and decision makers’ ability for tolerance of ambiguity and risk influence their choices..  

Successful high risk decision makers consistently tend to see more opportunities in risky 

situations and higher risk preference manifests itself in greater confidence in their decision. 

Sim Sitkin and Amy Pablo, identified three groups of factors that influence a decision 

maker’s choice of a more or less risky response to a problem: characteristics of the individual 
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decision maker, characteristics of the organizational context and characteristics of the problem 

itself.  Specifically, they discuss nine key predictors of risk behavior—three individual 

characteristics: risk preferences, risk perceptions, and risk propensity; four organizational 

characteristics which directly have an impact on individual behavior: group composition, cultural 

risk values, leader risk orientation, and organizational control systems; two problem-related 

characteristics: problem familiarity and problem framing. Decision makers are strongly 

encouraged to take calculated risks, as incorrect decisions may bring a corporation or the entire 

economy tumbling down, as occurred in the high leveraged risk taking decisions made at 

bankrupted companies such as Lehman Brothers and AIG. To foster risk taking it is of pivotal 

importance to understand the various factors that have an effect on this construct.  Let us begin 

with the basic debate about whether risk taking is situational or a trait, followed by a brief review 

of internal factors such as intrinsic motivation, demographics and external factors such as 

culture, group dynamics etc. 

Every coin has two sides—hence it is important to understand the flip side of risk taking. 

Undoubtedly risk taking has its benefits, but there are several factors which must be taken into 

account before leaping into the unknown.  First, the decision should be based on accurate 

information; past knowledge or prior experience, if any, can be extremely useful in gathering 

more information.  Based on this information time should be spent preparing for the worst case 

scenario.  Other factors include but are not limited to the risk-to-benefit ratio; magnitude of 

impact; whether the effects/consequences of the risk will be experienced by an individual, group, 

organization or the public; long term and short term impact, etc.  When a risk taker takes into 

account all these factors, basically acknowledging the potential risks of failure, it can be referred 
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to as a calculated risk, as opposed to a complete lack of knowledge of these factors—taking risks 

on sheer whim.   

There are times when risk takers may become the victims of what is known as a “halo 

effect”—when one characteristic or just one factor dominates all other factors or the person even 

unknowingly ignores other factors and focuses on only one factor.  For example: The enormous 

size of the Quebec forest was so strong a factor that it not only seduced the International 

Telephone and Telegraph (ITT) management into deciding to build a multi-million dollar 

chemical cellulose mill there without carefully analyzing factors such as political and labor risks 

in French-speaking Quebec.  Lack of formal analysis resulted in a loss of $600 million on the 

project.   

Additionally it has been found that (a) past success leads to a willingness to take risks; (b) 

individuals focus on highly favorable outcomes even if there is less probability of them occurring 

and (c) risk-taking propensity is negatively associated with both the time required to reach a 

decision and the amount of information upon which the decision was based.  With respect to risk 

taking propensity Ronald Taylor and Marvin Dunnette found that high risk takers make more 

rapid decisions based on less information, but tend to process each item of information slowly.  

Risk taking—Situational or a trait?: Potential Antecedents 

Scholars have debated whether risk taking is situation-based or a disposition. Some 

strongly supported the view that it is the situation that determines a person’s risk taking behavior.  

Daniel Kahneman and Amos Tversky’s influential Prospect Theory suggests that how a situation 

is framed will determine individual risk behavior.  Another major component of the amount of 
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risk individuals will take is their perception of their abilities in the situation.  The greater the 

ability, the greater the level of risk the individual can reasonably tolerate.  

Other scholars, however, have long acknowledged that risky decisions are not based 

exclusively on rational calculations, but are also affected by individual predispositions toward 

risk. Thus, a stream of research suggests that risk taking is pre-dispositional rather than simply 

situational.  This position is consistent with Big Five personality theory (openness to experience, 

conscientiousness, extraversion, agreeableness, and neuroticism), which suggests that risk 

propensity is a facet of the trait of extraversion.   

Although it may be referred to as a trait, research is still not conclusive and the question 

remains whether risk taking may be a multi-dimensional construct.  There is evidence that other 

traits and emotions have a positive (increase) or negative (decrease) effect on a person’s risk 

taking behavior.  As shown in Table 1, personality variables such as extraversion and openness 

have a positive impact on risk taking, while neuroticism (emotional instability) agreeableness 

and conscientiousness make an individual more risk averse.  Additionally, individual differences 

in trait anxiety, worry, and social anxiety were each associated with risk avoidance.  There is 

burgeoning interest in understanding the role played by sensation seeking and some emotions 

which affect risk taking.  

Sensation seeking and Emotions 

Researchers identified higher sensation seeking as a personality factor that differentiates 

risk takers from non-risk takers.  Sensation seeking is defined as the need for varied and new 

experiences, and incorporates willingness to take risks for the sake of those experiences.   
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Emotions also play a role in risk taking behavior.  They act as relevant forms of 

information, indicating the presence of specific threats to be avoided or benefits to be acquired.  

Affective states are a temporary experience of mood or emotion, while affective traits are 

dispositions to have such experiences (positive and negative affect).  Positive affect and negative 

affect increase and decrease risk taking propensity respectively.  Counter-intuitively, an 

interesting study found that emotions such as fear and anger have opposite effects on risk 

perception.  Jennifer Lerner and Dacher Keltner showed that while fearful people tend to be 

pessimistic and consequently make risk-aversive choices, angry people demonstrated optimistic 

risk-seeking choices.   

Effect of Intrinsic Motivation, Need for Achievement and Self-efficacy 

An individual is said to be intrinsically motivated when he or she performs a task due to 

the sheer fascination of the task itself rather than simply because of its outcomes.  Intrinsic 

motivation is a key ingredient in creativity that   has been associated with increased risk taking, 

which in turn is linked to creativity.   

There is a close relationship between risk taking and need for achievement.  High need 

achievers prefer intermediate levels of risk, while low need achievers are more likely to choose 

extremely low or high levels of risk.  Research linking the two constructs can be summarized as 

follows: Persons high in need for achievement set challenging goals of moderate difficulty, 

accomplish these goals through effort and skill, take personal responsibility for decisions and are 

moderate risk takers.   

Self-efficacy refers to an individual’s belief in his or her own ability to achieve the task at 

hand and produce the desired result.  People with high self-efficacy are likely to fear failure more 
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and take calculated, as opposed to reckless risks. They are more likely to set themselves 

challenging goals, expend effort, and persist in the face of adversity.   

Other factors affecting risk taking 

Research has confirmed that factors such as gender, age, groups and culture affect an 

individual’s risk taking behavior.   

Risk taking across Gender and Age 

Historically women were stereotyped as conservative and risk-averse, as opposed to 

males who were considered to have higher risk propensity.  One of the reasons was that women 

were forced to fit into the social typecast of being more conservative than males.  However, in 

the late 1980s the social outlook changed with the number of female employees increasing 

dramatically and a sizeable increase in the number of female entrepreneurs.  Consequently, 

gender differences in risk taking behavior are assumed to have been comparatively reduced.  

The relationship between risk taking and age has received rather less attention 

particularly in mature adults. Michael Wallach and Nathan Kogan evaluated the risk-taking 

behavior between college age and older men and women and found that in the older sample both 

males and females were comparatively more risk averse  than their younger counterparts.  One of 

the explanations could be the considerable increase in responsibilities as people get older—

marriage, children, and financial problems. These responsibilities deter an individual from taking 

risks that would have been taken earlier in the person’s development.  Older individuals were 

found to have lower achievement motivation compared with younger people.  Specifically, in an 

early study carried out by Heinz Heckhausen, a significant drop in many individual’s level of 

achievement motive appears to occur only around or after age 50. As was shown earlier, risk 
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taking is closely associated with need for achievement, which shows a steady decline with age. 

However, stereotyping should be avoided because there are examples of older individuals taking 

great risks including Walt Disney who mortgaged his house in order to finish Disneyland. 

Risk Taking by Groups 

An overwhelming majority of studies provide evidence for understanding the risky shift 

phenomenon—on average, individuals will privately recommend a greater degree of risk taking 

after group discussion than these same individuals had privately recommended before the 

discussion.  Roger Brown suggested that group discussion leads the participants to change their 

individual decisions in the direction of the relevant social-cultural value.  This change is 

explained by the self-image maintenance mechanism, i.e., people tend to consider their own 

decisions to be more consistent with widely held values than the decisions of similar others.  

When they discover that some other people’s decisions are more consistent with these values 

than their own, they try to maintain their self-image by changing their decision towards the 

extremes.  

Risk Taking Across Culture 

Risk taking is a relatively stable attribute of personality that is learned early in life.  

Research has highlighted the role played by cultural differences that are apparent in the various 

assessments of risk made by different individuals and groups.  For example, in 2000, Melissa 

Finucane found that among various American groups whites, in general, were less apprehensive 

about a set of nominated risks compared with non-whites, with white men being the least 

apprehensive and non-white women the most apprehensive.  This disparity could be attributed to 

the socio-economic advantage experienced by white men making them less risk-averse compared 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 340



12th Annual International DSI Meeting 

	   10	  

to non-whites.  Another study found that Chinese people were less risk-averse than Americans.  

This could not be attributed to the fact that China and U.S.A. are very different in the 

individualistic-collectivistic continuum, with China being a very collectivistic culture and U.S.A. 

a highly individualistic country.  Collectivism refers to a society where social and individual ties 

are strong, with people being part of strong cohesive groups while individualism entails looser 

ties between individuals so independence is stressed.  Elke Weber, Christopher Hsee and Joanna 

Sokolowska explained “collectivism acts as implicit mutual insurance against catastrophic 

losses” (1998, p. 174).  Furthermore, they pointed out that although people from collectivistic 

cultures may be less risk-averse to material or financial risks, this will not be true for social risks, 

as social networks are given immense importance in such cultures.   

Another study conducted by Larry Cummings, Donald Harnett and Owen Stevens,  

compared risk-taking behavior in five regional clusters with reported scores on a scale of 16-48 

(with lower scores indicating risk taking and higher scores depicting risk aversion).  Americans 

exhibited the highest tendency towards risk taking, with the lowest score (31.9) followed by 

Spain (33.4), Greece (35.6), Scandinavia (35.7), and Central Europe (35.8). In addition to 

culture, risk taking may be affected by situational differences such as the countries’ present 

economic, social and political environment.  

Further research is required in the field of risk taking.  Researchers have traditionally 

focused on the psychological and demographic characteristics that discriminate between risk 

takers and controls; however considerable heterogeneity may exist within risk taking 

populations.  Moreover, it is important to note that people may not be exclusively classified as 
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risk takers and non-risk takers but may be selective risk takers, either depending upon the goals’ 

value or some other factor affecting their choice.   

 

ENTREPRENEURIAL EDUCATION  

Understanding what drives entrepreneurship remains among the most important questions 

being asked in management research.  Specifically: Does exposure to a business education drive 

the intent to start a business?  What are the factors affecting entrepreneurial education? 

Following Zhao et al. (2005), we examined the degree to which students perceived that 

they had learned about four critical skills needed by entrepreneurs: (1) recognizing opportunities 

for new business, (2) evaluating opportunities, (3) starting a business, and (4) organizational 

entrepreneurship.   The panel will provide detailed information and discuss differences in 

entrepreneurial education among Chinese, Filipino, and US college students.  The focus will be 

on the instructional style, other innovative ways of instruction such as service learning which 

greatly helps pedagogy and enhances student learning specifically in the field of 

entrepreneurship. 

ENTREPRENEURIAL INTENT: INFLUENCE OF CULTURAL VALUES  

Entrepreneurial intent (EI) is one’s intent to engage in entrepreneurship.  Krueger and 

Carsrud (1993) suggest that entrepreneurial intent is the “single best predictor” of subsequent 

entrepreneurial behavior.  In other words, cognition precedes and predicts future behavior.  

Moreover, while the ‘brilliant business idea’ may be the spark igniting the actual decision to start 
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a new venture, there is evidence that most entrepreneurs decide to start a business before 

selecting the type of business (Brockhaus, 1987). 

General, High Growth, and Lifestyle Entrepreneurs 

Entrepreneurial intent is probably not a single construct.  While it is certainly possible to tap 

into what might be called “general entrepreneurial intent,” some variations should also be 

considered.  General entrepreneurial intent is one’s intent to start one’s own business or become 

self-employed, driven by both a desire for autonomy and an expectation of economic gain.  A 

second type of entrepreneurship has been called “high growth,” which corresponds to one’s 

intention to acquire or start a business and rapidly grow it, perhaps into an international business, 

an industry leader, or a public company through an initial public offering (Siebert & Hills, 2005; 

Hmieleski & Corbett, 2006).  We conceptualize a third type of entrepreneurial intent, which we 

call lifestyle EI, or the intent to start a business for the purpose of obtaining autonomy and a 

certain quality of lifestyle.  We borrowed the terminology from John Isaacson (2007), a member 

of an angel investor group, who pointed out that investors tend to shy away from entrepreneurs 

who seek autonomy and a certain lifestyle – doing what they truly wish to do – without the need 

for a high return on investment and without a plan for rapid growth.  Our concept of the lifestyle 

entrepreneur may be similar to what Bird (1998) called a “craftsman entrepreneur,” people who 

begin new ventures in order to use their skills autonomously.  McGuire (2009) found evidence of 

the three robust factors and reliable scales for the measures of each type of EI. 

Influence of Culture and Extrinsic Factors on Entrepreneurial Education 

Culture is a system of socially constructed meanings, values and beliefs that have resulted 

from a group’s successful dealings with problems of the environment and the complexities of 
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ordering social relations and integrating people.  In addition to symbols, myths, rituals, heroes, 

and artifacts, shared values differentiate one group from another (Morris et al., 2002). Groups 

develop and pass on values to new members, such that it is often possible to characterize a group 

(for example, a society) by the cultural values that its members share.  Each individual person 

has a set of cultural values.  While aggregates (properly calculated) of individuals belonging to 

the same group (say, a nation) do express meaningful generalizations, it is important to note that 

individual variations exist and may be significant – even within the most cohesive group.   

 While several studies have been conducted, Morris et al. observed the “notable lack of 

attention […of research] devoted to the role of values in successful entrepreneurial endeavors” 

(2002: 35).  Cultural values have been found to predict several entrepreneurial outcomes at the 

societal level, in particular economic creativity and innovation (Shane,1992, 1993, 1995; 

Guerrero & McGuire, 2001; Williams & McGuire, 2005).  Ethnicity and race, which in some 

cases are associated with cultural values, have been associated with entrepreneurial activity too.  

For example, Ramachadran and Shah (1999) found significant differences in the size and success 

rate of new businesses started by members of different ethnic groups in Africa.   In the U.S., one 

study found that African Americans started new businesses at three times the rate of White 

Americans (Kollinger & Minniti, 2006).  Minniti and Bygrave (2003) found significant 

differences in entrepreneurial rates among ethnic groups within the same society – that is – with 

similar economic and institutional characteristics.  Davidsson and Wilkund (1997) found 

significant differences in the values of entrepreneurs and non-entrepreneurs, which leads us to 

expect that such variations in values will be associated with entrepreneurial intent.   

 Using a validated research instrument we measure culture on six dimensions:  (1) Doing vs. 

Being orientation, (2) Determinism vs. Free Will, (3) Power Distance, (4) Uncertainty 
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Acceptance vs. Uncertainty Avoidance, (5) Individualism vs. Collectivism, and (6) Facework.  

We will provide a comparative analysis of culture and its impact on learning style and other 

aspects of education etc from the data collected from the United States, China, Uganda and 

Philippines.  We will then discuss the next steps to be taken to advance the research agenda. 

 

EXPLORING POTENTIAL MEDIATORS AND  

TESTING A CONCEPTUAL MODEL 

Proactive personality has been the focus of recent research on personality and job success.  

People with proactive personalities are more likely to express what Crant called proactive 

behavior: “Taking initiative in improving current circumstances or creating new ones [and] 

challenging the status quo rather than passively adapting to present conditions” (2000: 436).  

Proactive personality is a unidimensional personality trait consistently associated with 

conscientiousness and extraversion, but which explains certain organizational phenomena 

beyond that explained by the Big Five (Crant, 1996; Crant & Bateman 2000).  Research has 

found proactive personality to be associated with job performance (Crant, 1996); tolerance for 

stress in demanding jobs (Parker and Sprigg, 1999); leadership effectiveness (Crant & Bateman, 

2000); participation in organizational initiatives (Becherer and Maurer (1999) , and work team 

performance (Kirkman & Rosen, 1999). 

It should be noted that many researchers have abandoned research attempting to find 

personality or other traits associated with entrepreneurship, noting that traits alone cannot 

explain why people engage in entrepreneurship or whether they will be successful doing so.  

While we accept that in and of themselves traits are inadequate predictors, we believe that 
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together with other variables (such as education in entrepreneurship), traits such as proactive 

personality can help explain who feels driven to become an entrepreneur.   Specifically, not all 

individuals perceive opportunity in the same environment, and even among those who perceive 

an opportunity, not all take advantage of it.  We believe that individuals with proactive 

personalities are more likely seize opportunities once perceived.   

Crant (1998) found that proactive personality predicted variations in entrepreneurial intention 

in a study of 181 students, above and beyond variance explained by gender, education, and 

having an entrepreneurial parent.  Finally, Becherer and Maurer (1999) found that proactive 

personality was highest among small company presidents who started their own businesses, 

followed by presidents who had purchased the business, and then those who had either inherited 

it or who managed but did not own it.   

In the present study we will specifically focus on the role personality plays in entrepreneurial 

education.  Furthermore the panel will discuss a proposed and tested conceptual model on 

entrepreneurial intent of students being carried out at three universities in China, the Philippines, 

and the United States.  The Model which included factors based on the extant literature, aimed at 

providing insight into the effect of proactive personality, extrinsic and intrinsic factors such as 

motivation, entrepreneurial self-efficacy on the three manifestations of entrepreneurial intent.. 

Implications for organizations and future research are discussed.  
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METHOD 

The study is part of a larger international research project on decision making across 

several countries.  Our sample is comprised of undergraduate and graduate students of business 

administration between the ages of 17 and 27 from China, Philippines, and the United States.   

Since we had collected a large pool of student data from many countries with varying 

sample sizes and educational backgrounds, we decided to use a two step approach to select our 

sample for this study.  First, we selected the four countries with the largest students sample sizes.  

Secondly, we used age as a selection criterion and included only student respondents who were 

27 years of age or younger in our four-country sample.  We used 27 as the cut-off age because 

we wanted to examine the decision-making skills, which educators believe is partially shaped by 

a college education in business.  We believe that education would most likely have an effect on 

younger students rather than older students, since the latter bring more “noise” such as 

experience, maturity, and the like, to the relationship. 

We distributed two surveys to graduate and undergraduate students at three universities in 

China, Philippines, and USA.  Completion of surveys was voluntary.  The first survey which we 

referred to as the National Culture (NC) survey collected self reports of antecedents of risk 

taking behavior and cultural values for the larger research project and except for the 

demographic data it provided was not used in the present study.  The second survey—Risk 

Taking and Decision-Making (RTDM) collected self reports on our criterion variables. 

Demographic data (age, sex, year in college, work experience, etc.) were collected on both 

surveys; in case of discrepancy or missing data, the response on the RTDM served as the default. 
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ABSTRACT 

We first define and describe Social Entrepreneurship and Entrepreneurs.  We then, review 

the history of Social Enterprise and Entrepreneurship. We discuss how the movement 

started and their progress throughout the centuries.  Furthermore, we identify main turning 

points of events that help spread the word about Social Entrepreneur and Entrepreneurship. 

In order to build a chronology encompassing the greatest and most influential moments of 

the Social Enterprise it is necessary to go beyond the bounds of any singularly stringent 

definition of what the social enterprise or social entrepreneur actually embodies in today’s 

terms. To stay within this framework would grossly neglect significant events, people and 

ideas that are at the heart of what the terms mean and how the modern interpretation and 

development of the social enterprise has come to be. Using the past, present we attempt to 

predict the next turning point for the Social Enterprise and Entrepreneurship.  
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INTROIDCUTION 

At the starting point, let’s us define the Social enterprise and social entrepreneurship. First, 

we must distinguish between both social enterprise and social entrepreneurship. The two 

are inextricably intertwined yet separate in meaning. Social entrepreneurship takes the form 

of individual action or innovation, and can be epitomized in the great thinkers and creators 

of ideas throughout the course of human civilization. 

The social enterprise, on the other hand, are the institutional forms with which these 

entrepreneurs can utilize in order to take action as a legally recognized entity and to 

ultimately - as in our case - fit the bill for what the SEA defines as a “social enterprise”. That 

is, “...an organization or venture that achieves its primary social or environmental mission 

using business methods.” (Social Enterprise Alliance**). 

The social entrepreneur, as defined by Alastair Wilson with the School for Social 

Entrepreneurship in the UK, “...is someone with entrepreneurial characteristics, traits and 

abilities using and applying those for social benefit.” (2009).  Whereas the social enterprise 

is defined by its structure. That is, by the “legal structure, by the mission and governance 

embedded in their structure, or by their business model.”( Wilson, 2009). The figure below 

illustrates the different types of structures a social enterprise might take the form of.  

 

(Wilson, 2009). 

 

In effect, the difference between the two is one of institutionalization, in the case of the 

“enterprise”, and the other of course being action, or the “entrepreneurship” aspect. 

To compile a list of social enterprises adhering strictly to the definition offered by the SEA 
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above, we would only have a matter of two, three, maybe four decades of time with which to 

find any examples. By allowing the broader definition of the idea of social entrepreneurship 

as an integral part of the “enterprise” we can reach back to the earliest examples of these 

types of people and organizations to see how it is that we have reached our level of 

understanding and how much it has changed. 

However, let us continue our understanding of the institutions of social enterprise into the 

three sectors in which Wilson defines them. First, we will examine types of social 

enterprises entirely begun in the private sector. The UK is a great starting point for 

understanding this type of social enterprise because it has - as a nation - one of the longest 

standing traditions in the realm of social enterprises. One example that exists in this sector 

of social enterprise institutions is The Big Issue. This is a UK magazine trademark started 

by a group of ten vendors who now have representation in the African, Asian, and 

Australian continents. They work to help finance other social enterprise initiatives across the 

globe and were originally created to offer the homeless community a “hand-up, not a hand-

out” approach to make an honest living. (The Big Issue, 2010). This initiative has affected 

thousands of homeless around the globe, invested in thousands of social enterprises, and 

does around 6 million pound annually in business. (The Big Issue). 

The Eden Project of Cornwall is another good example of a social enterprise in the private 

sector of Wilson’s model. This is an environmentally geared organization that focuses on 

charitable givings as well as sustainable growing and education and depend entirely upon 

donations from private individuals and institutions. A different model compared to that of 

The Big Issue, The Eden Project is owned by the Eden Trust, which is a licensed charitable 

organization in the UK; comparable to that of a 501c3 here in the US. Under the trust is a 

board of directors, and below them is the different teams who answer to the board, who in 

turn answer to the trust. (The Eden Project, 2012). 

The second sphere of institutions in Wilson’s model is that of the public sector. This section 

illuminates some interesting points of view concerning government’s role in that of social 

enterprise. One way of looking at these forms is socially beneficial government policies, 

such as Medicare for the elderly and Medicaid for the poor in the US. Something that is yet 

to be seen on a wide scale, however, is governmental support for social enterprise on a 

large scale to fundamentally change societal problems. Charles Leadbeater makes an 
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interesting case for the role of government in promoting public policy to support social 

entrepreneurship to address these problems in his letter to the British Office of the Third 

Sector, Social enterprise and social innovation. He points out that “Although most social 

enterprises are small, and many are fragile, the sector has attracted growing interest from 

policy- makers, young people, entrepreneurs, funders and established businesses.” (2007, 

p. 2). 

That interest is testimony to the way that social enterprise addresses weaknesses in the 

operation of both markets and government. 

 

 

Events 

 

Circa 2250 B.C.: The ancient Babylonians develop the Code of Hammurabi, the oldest 

instance of a system of laws that blanketed civil and criminal law. (Harper, 1904). 

 

600 - 508/7 B.C.: Solon administers the first Athenian constitutional reforms (600) that will 

eventually lead to Cleisthenes’ “radical” democratic constitution (508/7). (Cartledge, 2011). 

 

551 B.C.: Confucius is born during the Hundred Schools of Thought Period in ancient 

China. His philosophy stressed the inherent need for social justice in society both on the 

part of the leaders of society and the masses. His philosophy would greatly influence other 

philosophies in Chinese culture such as legalism and Taoism. Confucianism is arguably the 

most influential school of thought on China to the present day. 

 

559 B.C.: Cyrus the Great succeeds his father to rule the Persian Empire and become the 

most beneficent ruler of the world’s largest empire through his respect of conquered nations 

and advocacy of human rights. 

 

1st Century A.D.: The Apostolic Period of Christianity, considered by the Roman Catholic 

Church to be the era in which Christianity was founded and its message began spreading. 

 

331: The Edict of Milan is signed into Roman law by Consantine I and Licinius I to declare 

religious toleration across the entirety of the vast Roman Empire. 

 

1781: Jeremy Bentham publishes Introduction to the Principles of Morals and Legislation, 

the contemporary seminal work concerning utilitarian thought and the “greatest good for the 

greatest number of people”. (Anderson, 2004). 

 

1799: David Dale hands down the New Lanark Mills to his son-in-law Robert Owen, who 
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from 1800 to 1825 would embark on one of the most influential social experiments within 

the context of the Industrial Revolution; a contemporary application of utilitarian society in 

an otherwise socially-harsh modernizing world (New Lanark Trust, 2012). 

 

1854: The Crimean War erupts and a young British nurse, Florence Nightingale, is charged 

with a cadre of young female nurses to tend to the wounded behind the front lines in 

Turkey. Her work there would revolutionize health care and nursing practices over the entire 

globe. (Florence Nightingale International Foundation, 1999). 

 

1861: John Stuart Mill publishes Utilitarianism, and in so doing expounds upon Bentham’s 

previous findings to suggest a more qualitative aspect of human happiness as well as an 

understanding of the unwarranted inferior position of women in Western society. 

(Kemerling, 1997). 

 

1897 – 1914: The Progressive Movement incites the creation of  “...Child Labor committees, 

Consumers’ leagues, Charities Aids societies, church organizations and women’s clubs 

[which] appeared in all our industrialized cities and states and formed national associations 

with branches everywhere.” (Cochran and Miller, 1961, p.276 – 284). 

 

1915: Mahatma Ghandi returns to his homeland from his studies abroad to join the Indian 

National Congress and embark on a journey that would lead to his nation’s independence 

and release from British subjugation. 

 

1957: Creation of the European Social Fund (ESF) as “part of the original Treaty 

establishing the European Economic Community…” (European Social Fund, 2007). 

 

1958: Michael Young publishes The Rise of the Meritocracy in the UK and the beginnings of 

an egalitarian, equal-opportunistic education system are starting to materialize in Western 

Europe. (Celarent, 2011) 

 

1983: Muhammad Yunus foudns the Grameen Bank in Bangladesh and the beginning of 

microfinance and microcredit. He would go on to receive a Nobel Peace Prize for hiw work 

nearly 30 years later. (Stone, 2011). 

 

1998: Social Enterprise London is founded and now represents the largest social enterprise 

network in the UK with 3,000 members, 1,500 social enterprises supported, 700 jobs 

created and operating in 9 countries. (Social Enterprise London, 2012). 

 

October 2006: CeiS (Community Enterprise in Scotland) is founded with Gerry Higgins as 

CEO, also founder of Social Firms UK and founding director of Social Enterprise Coalition 

(UK). (NESsT, 2012). 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 356



2008: The small non-profit organization Social Traders is founded in Australia. (Social 

Traders, 2012). 

 

September 2-5, 2008: The Social Enterprise World Forum meets for the first time in 

Edinburgh, Scotland as a collaborative effort to bring together social enterprises from 

around the globe to further the development of social enterprises internationally. (SEWF, 

2011). 

 

*Final Paper will be presented at the conference 

**References available upon request 
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ABSTRACT 

This research attempts to extend the discussion of how ownership and control structures affect 

the shareholder wealth of member firms based on the innovation announcements of one 

member, using a Taiwanese sample. We combine research on stock market microstructure 

with more recent studies that adopt the resource-based view and agency perspectives, and 

argue that pyramidal ownership structure and family control increases the risk of 

expropriation. We find that the focal firms experience significantly positive stock market 

reactions to innovation announcements, and that the other member firms in the business group 

also experience, on average, positive abnormal returns.  

 

Keywords: Business group, Abnormal return, Innovation 

 

 

 

INTRODUCTION 

 

 

Diversified business groups that consist of networks of legally independent firms have been 

very important in the development of many emerging economies (Dyer & Singh, 1998; 

Khanna & Palepu, 2000). Business groups are based on interfirm ties, by either, formal 
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ownership or informal social relations, with the individual components working together to 

take coordinated actions (Khanna & Rivkin, 2001). Most prior studies on business groups 

investigate the effects of various network relationships on the financial performance of the 

member firms as a whole, with the results generally showing the benefits of group 

membership (Guillén, 2000; Khanna & Palepu, 2000; Khanna & Rivkin, 2001). However, a 

deeper analysis is still needed to better understand the channels through which interfirm 

networks affect member firms. Therefore, the current study extends this line of research by 

examining the effects that membership of a business group has on the level of innovation 

achieved by member firms. Previous studies show that firms with the ability to carry out 

innovations are more likely to develop competitive advantages and thus future earnings 

growth (Chaney, Devinney, & Winer, 1991). In this paper, we examine this issue from both 

the group and member firm levels, and investigate the impacts of group membership on stock 

prices of member firms to the innovation announcements of other members of the group.  

 

 

The ownership structure of a business group may influence innovation in several different 

ways. A concentrated ownership structure creates tight connections among members, in which 

member firms have high levels of trust and low levels of competition with each other, and this 

structure has a strong influence on firm-level decision making (Almeida & Wolfenzon, 2006). 

In a business group, since the wealth of key owners’ is largely tied to the value of all the 

member firms, the main shareholders are likely to push managers to pursue to maximize the 

interests of the business group as a whole, so that the resources within it are fully shared 

among member firms (Tsai, 2001). In addition, because obtaining and maintaining 

competitive advantages is critical for success in a fast-changing market (Sheth & Parvatiyar, 

1992), the main shareholders of business groups are more likely to adopt a long-term view of 

investment decisions. Consequently, business groups are more likely to engage in investment 

decisions that aim to develop value-creating innovations, and the related innovation 

announcements may receive more favorable market reactions. 

 

 

However, a number of studies have pointed out that business groups are often held by a 

dominant family (Luo & Chung, 2005), especially in Asia, which may affect the 

innovation-related decisions that member firms make. Since family owners tend to have a 

relatively large share of their wealth tied to the business group, therefore, they are likely to 

prefer low-risk investment projects to protect their interests (Donckels & Frohlich, 1991). In 

addition, prior research shows that family owners often resist change and avoid making 

short-term decisions, and thus adopt very conservative strategies (Bauguess & Stegemoller, 

2008). Furthermore, the entrenchment effects that occur in business groups may result in 

further negative responses from investors when innovation projects are announced by member 
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firms. For example, in a family-controlled business groups, many of the directors or managers 

may be family members, who thus have more information about innovation decisions than 

outside investors, thus increasing the problem of information asymmetry (Myers & Majluf, 

1984). This can give rise to agency problems, and lead to a conflict of interest between the 

controlling and minority shareholders (Young, Peng, Ahlstrom, & Bruton, 2002). Moreover, 

the controlling family may have strong incentives to expropriate group resources for its own 

benefits (Claessens, Djankov, Fan, & Lang, 2002). Therefore, the agency cost associated with 

family-controlled pyramidal business groups may negatively influences the reactions of 

investors to innovation announcements by member firms.  

 

 

A number of recent studies have found evidence that business networks can significantly 

affect corporate innovation performance (Perks & Jeffery, 2006). In this study, we utilize the 

stock market reactions of member firms to measure investor perceptions of the innovation 

announcements of another member firm, based on the event-study methodology. We also 

investigate the importance of the various characteristics of business groups and ownership 

categories when evaluating the effects of innovation announcements across member firms. 

Our sample examined in this work includes 305 announcements of new products, processes 

and services made by Taiwanese firms from 1999 to 2010. This sample has several 

characteristics that make it particularly suitable for this work. First, in Taiwan, many business 

groups are owned by a family which has almost complete control over all the companies 

within the group. For example, Chin, Chen, Kleinman, & Lee (2009) stated that about 78% of 

Taiwanese listed companies are controlled by family groups. Second, Taiwan is an 

export-oriented economy, and thus its companies need to engage in more innovative activities 

to improve the competitiveness of their products. Finally, Taiwan’s stock market is relatively 

efficient in responding to the announcements of listed companies (Chang, Chen, & Liu, 2004). 

These characteristics of Taiwanese business groups thus provide an appropriate context for 

testing the effects of ownership structure and family control on the stock market reactions of 

member firms to the innovation announcements of focal firms.  

 

 

The results of our study show that shareholders of member firms realize significant and 

positive market responses when a focal member announces an innovation activity. We also 

find that the abnormal returns of member firms are greater when the ownership structure is 

more concentrated. The evidence further shows that family control has a significant negative 

relationship with the stock market reactions of member firms to innovation announcements, 

implying that family ownership does more harm than good with regard to investor reactions to 

such announcements. This result is consistent with the notion that if the ownership structure is 

more concentrated, then this will provide the controlling family with more opportunities to 
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expropriate funds from minority shareholders. 

 

 

The rest of this paper is organized as follows. Section Ⅱ provides the theoretical background 

and hypotheses development. Section Ⅲ describes the sample and empirical methodology. 

The results are presented in Section Ⅳ, and the conclusions of this work are given in Section 

Ⅴ. 

 

 

 

BACKGROUND AND HYPOTHESES 

 

 

Business group as networks 

 

 

Business groups are clusters of legally independent firms that form networks based on both 

formal and informal ties, thus coordinating their activities and combining their resources to 

create more value, and thus such networks are characterized by relational rents (Dyer & Singh, 

1998). Prior research suggests that membership of a business group may lead to better 

financial performance for the constituent firms (Khanna & Palepu, 2000; Khanna & Rivkin, 

2001). Moreover, as a result of interfirm ties, member firms are more willing to cooperate 

with each others in ways that facilitate exchange process (Kim, Hoskisson, & Wan, 2004). 

This leads to greater trust and the accumulation of internal capabilities among member firms, 

which can strengthen the long-run interests of the business groups as a whole (Dyer & Singh, 

1998).  

 

 

In addition, the core leaders of business groups are likely to have better managerial 

capabilities and the abilities to exert substantial control over member firms (Luo & Chung, 

2005), and so may be more willing to make the longer-term strategic decisions needed to 

create valuable synergies (Yiu, Bruton, & Lu, 2005). This goal of maximizing the wealth of 

the business group as a whole can also encourage member firms to make greater investments 

in innovative activities, which can then lead to sustainable competitive advantages (Mahmood 

& Mitchell, 2004).  

 

 

The resource-based view suggests that a business group’s internal resources and capabilities 

are the sources of the competitive advantages of member firms, with Guillén (2000) arguing 
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that such firms can combine and apply their internal resources to create new products more 

quickly and cost-effectively than their independent competitors. Moreover, business groups 

that undertake innovation projects can develop a unique portfolio of knowledge and 

capabilities to create valuable synergies (Yiu, Bruton, & Lu, 2005). Therefore, business 

groups that engage in more innovation projects can experience more beneficial outcomes, and 

thus we present the following hypothesis:  

 

 

Hypothesis 1. Membership of a group network leads to more positive stock market reactions 

for member firms when the focal firm announces an innovation project. 

 

 

Direct effects of ownership structure 

 

 

A higher concentration of ownership structure exists in business groups in both developed and 

developing economies (Shleifer & Vishny, 1986; La Porta, Lopez-de-Silanes, & Shleifer, 

1999). The ultimate shareholders in such groups hold the controlling equity of one firm, 

which in turn holds the controlling share of other firms, and this may be repeated through a 

number of levels (Claessens, Djankow, & Lang, 2000). The large shareholders possess both 

the power and information needed to protect their interests by monitoring managers and 

ensuring that they do not pursue their personal interests (Anderson & Reeb, 2003). To the 

extent that large shareholders are concerned about growth opportunities and risk (Fama & 

Jensen, 1983), business groups may be more motivated to control managerial decisions to 

ensure that they work to undertake long-term development projects, such as R&D efforts. 

Moreover, prior research demonstrates that a more concentrated ownership structure can 

reduce the freedom that managers have to make decisions (Shleifer & Vishny, 1986). It is thus 

anticipated that ownership concentration will have a positive effect on innovation 

performance (Francis & Smith, 1995)..   

 

 

In most business groups, a highly concentrated ownership structure is expected to improve 

efficiency and communication, as it gives rise to conditions of greater trust and stronger 

business relations, with the controlling shareholders able to make more effective use and 

transfer of the group’s resources to execute investment decisions, thus maximizing the 

economic benefits of the entire group (La Porta et al., 1999). The Yulon Group in Taiwan has 

a typical pyramidal structure, and its member firms have been shown to outperform 

independent ones (Peng, 2003). The Yulon Group is extremely stable, and its shares are 

concentrated in the hands of a few shareholders. The member firms of this group are 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 362



distributed upstream and downstream in both the automobile and textiles industries, all of 

which are under the comprehensive management and financial control of large shareholders, 

who manages the businesses by centralized command instead of consensus. Therefore, the 

controlling shareholders may make greater commitments of innovative resources to member 

firms, and may be motivated to make more investments in R&D in order to enhance and 

sustain their core competences, thus benefiting all the member firms (Khanna & Palepu, 

1997). 

 

 

Based on the preceding discussion, we propose the following hypothesis: 

 

 

Hypothesis 2. A concentrated ownership structure is positively associated with the stock 

market reactions of member firms to the innovation announcements of the focal firm. 

 

 

Direct effects of interlocking directors 

 

 

Business groups can connect member firms through informal ties based on family relations 

and trusted non-family members (Khanna & Rivkin, 2006), as well as through more formal 

economic ties, such as cross ownership and director interlocks (Lincoln, Gerlach, & 

Ahmadjian, 1996). Director interlocks can encourage innovation (Granovetter. 1985), as the 

executives of member firms can learn from each other about how to more effectively and 

efficiently exploit technological knowledge, and this overcome the uncertainties that 

commonly arise during R&D projects (Lorsch & Maclver, 1989). The same small number of 

directors working for various firms within a business group can lead to higher levels of trust, 

and this then makes it easier for companies to obtain the resources and information needed to 

support their innovation practices (Peng, 2004).  

 

 

The innovative capabilities that exist within business groups are a combination of a 

complementary set of resources and information, which can enable member firms to achieve 

their innovative goals (Luo & Chung, 2005). Studies have also shown that the emergence of 

collaborative relations depends to a great extent on the level of trust between the parties 

involved (Gulati & Westphal, 1999), and thus member firms connected by director ties have a 

greater likelihood of exchanging strategic information and new ideas, thus enhancing their 

competitive advantages. Therefore, we present the following hypothesis.  
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Hypothesis 3. The presence of interlocking directors among member firms is positively 

associated with stock market reactions of member firms to the innovation announcements of 

the focal firm. 

 

 

Direct effects of family control 

 

 

Empirical studies show that the level of ownership concentration in diversified business 

groups is generally high in East Asian, with the controlling shareholders often being members 

of the same family. In addition, the literature shows that agency problems are more likely to 

exist in such contexts, as controlling shareholders may expropriate resources from minority 

ones (La Porta et al., 1999; Yeh, 2005), since they have voting rights that significantly exceed 

their cash flow rights (Westhead and Cowling, 1998). The controlling family may have strong 

incentives to invest in R&D projects in order to diversify their wealth, it is difficult to have a 

disciplined to justify their decision for long-term value creation. 

 

 

The agency problem may be more serious in family-owned firms because a manager who is a 

family member may pursue the private interests of the family over those of other shareholders 

(Young et al., 2008; Jiang & Peng, 2011). For example, a family business group may provide 

family members with secure employment and wealth, although this makes it more difficult for 

these individuals to diversify their investments in both financial and human capital. Moreover, 

it may significantly constrain the group’s capabilities in selecting and evaluating innovation 

projects (Hendry, 2005), and the lack of diversification could lead family shareholders to 

choose risk-averse decisions, and so family business groups may be less likely to engage in 

activities that enhance creativity and innovation (Donckels & Frohlich, 1991). 

 

 

Previous research showed that family-controlled business groups produce fewer innovative 

products and make little investment in new technologies (Chandler, 1990). Stulz (1988) 

pointed out that family members may hinder innovation due to the misallocation of resources 

towards inefficient and risk-averse investments. Some scholars thus argue that the existence 

of a controlling family may destroy firm value (Dyck & Zingales, 2004). Based on the 

arguments set out above, we present the following hypothesis. 

 

 

Hypothesis 4. Family control in a business groups is negatively associated with the stock 
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market reactions of member firms to the innovation announcements of the focal firm. 

 

 

Complementarities in the wealth effect of member firm 

 

 

Family control is enhanced via the pyramidal structures that can exist within business groups, 

which are more common in emerging countries, where the relevant legal frameworks are 

underdeveloped (Jiang & Peng, 2011). When the controlling shareholders, such as families, 

hold less equity through a pyramidal structure, they have many opportunities to pursue private 

control benefits from the expropriation of minority shareholders (Claessens et al., 2000). That 

is, families can transfer resources from one firm to other member firms or transfer pricing 

contacts at below-market costs. Moreover, within such groups the controlling families may 

invest in potentially profitable innovation projects which only enhance their own wealth 

(Jensen, 1993). However, given the extensive influence of family owners on business 

decisions, it is often difficult to reduce the agency problem with the use of corporate 

governance systems (Yeh & Woidtke, 2005). Prior research has shown that a pyramidal 

structure may enable family-controlled business groups to realize the private benefits of the 

controlling shareholder, and thus may reduce firm value (Dyck & Zingales, 2004). Therefore, 

we present the following hypothesis. 

 

 

Hypothesis 5. A pyramidal structure reinforces the negatively moderated relationship 

between family control and the stock market reactions of member firms to the innovation 

announcements of the focal firm. 

 

 

 

SAMPLE AND EMPIRICAL METHODOLOGY 

 

 

In this section, we first describe the sample design, and then explain how we measure 

abnormal stock returns and the proxy variables used for the cross-sectional analysis. 

 

 

Sample design 

 

 

We collect an initial sample of innovation announcements by firms listed on the board of the 
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Taiwan Stock Exchange from the Taiwan Securities and Futures Institute Database over the 

period from January 1999 to December 2010. The Taiwan Securities and Futures Institute 

Database provides news-service abstracts from major Taiwanese newspapers. We select the 

keywords ‘new products’, ‘new services’ and ‘new processes’ to search for activities related to 

corporate innovation, as in Hayton (2005) and Zahra, Neubaum, & Huse (2000). We also 

obtain information on the related firms, products, and other factors, such as processes, from 

these sources. 

 

 

When repeated announcements are found in different publications, the announcement with the 

earliest date is kept in the sample. To avoid any confounding events that could distort the 

measurement of the wealth effects, observations are deleted that have other announcements 30 

days before or after the initial date. We also exclude announcements if the announcing firm is 

not a business group, and at least one member of the group must be listed on the board of the 

Taiwan Stock Exchange. Finally, we exclude the announcing firm or members of their 

business group if their stock price information or financial data are not available from the 

Taiwan Economic Journal (TEJ) databank. The business group data, including ownership 

structure and the names of the directors, are obtained from the Business Groups in Taiwan 

(BGT) directory. 

 

 

Sample characteristics 

 

 

Our final sample is composed of 68 announcing firms and 129 member firms involved in 305 

innovation announcements. The largest number of announcements in one year is 67 in 2009, 

accounting for 21.97% of the sample. Table 1 provides the sample distribution by industry. As 

shown in Table 1, the announcements come mainly from four industries: computers and office 

equipment, semiconductors, mobile communications, and optoelectronics, which together 

account for 63.26% of the total sample. Firms in the  computer and office equipment 

industry have the highest frequency of innovation, with each firm on average making about 

eight announcements in the 12-year sample period, indicating the computer industry makes 

the largest contribution to Taiwan’s economy. The ownership structure of the groups 

according to the data in the Business Groups in Taiwan (BGT) directory. The 68 announcing 

firms in our sample are located in 30 business groups. The groups are divided into pyramidal 

(60%) and cross-ownership (40%) structures. The ownership structure distribution in our 

sample is similar to that reported in the BGT directory.  
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Table 1. Distribution of Innovations by Year and Industry 

 Number of 

Announcements 

Percent of 

Sample 

Number 

of Firms 

Number of 

Member 

Firms 

Cement and ceramics 1 0.33% 1 1 

Food 14 4.59% 1 3 

Plastics and chemicals 2 0.66% 1 6 

Textiles 8 2.62% 4 6 

Electric and machinery 30 9.84% 6 7 

Elec. appliances and cables 5 1.64% 1 3 

Paper and pulp 5 1.64% 2 2 

Steel and iron 6 1.97% 1 3 

Automobiles 2 0.66% 2 3 

Chemicals 5 1.64% 2 1 

Department stores 10 3.28% 2 2 

Biological products 1 0.33% 2 4 

Semiconductors 53 17.38% 11 25 

Computers and office equipment 65 21.31% 8 11 

Optoelectronics 33 10.80% 10 13 

Mobile communications 42 13.77% 7 8 

Electronic components 23 7.54% 7 13 

Tourism 0 0 0 1 

Others 0 0 0 17 

Total 305 100% 68 129 

 

 

Empirical methodology 

 

 

The standard event-study method was employed to examine stock price responses to focal and 

member firms on the announcement of innovations, with daily stock return data obtained from 

the Taiwan Economic Journal (TEJ) databank. Day 0 is defined as the initial announcement 

date. The abnormal stock returns to announcements are measured as the difference between 

the actual return and an expected return generated by the market model (Brown & Warner, 

1985). We use the value-weighted Taiwan Stock Exchange All-Share Index as a proxy for 
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market returns and estimate the firm-specific parameters of the market model using the data 

over a period from 200 to 40 days before the announcement date. The cumulative abnormal 

return (CAR) for each firm was calculated by adding the abnormal returns over the event 

window. We use the three-day (-1, 1) announcement-period abnormal returns of member firms 

as the dependent variable in the cross-sectional analysis. 

 

 

Independent Variables 

 

 

ARfocal uses three-day (-1, 1) announcement-period abnormal returns. Member firms are tied 

together by various relationships to share knowledge and resources to collectively enhance 

their performances. The extent of the announcement effects of innovation on member firms is 

influenced by the extent to which the announcement has an effect on the announcer.  

 

 

Ownership structure has an important influence on control power with regard to member 

firms. Owners with large investments of capital in the business have a strong motivation to 

control member firms to ensure that they not only emphasize short-term returns, but also 

long-term objectives. Therefore, a firm’s performance will be enhanced as the level of inside 

ownership concentration increases. We collect information on the ownership structure of each 

group from the BGT directory. The ownership structure dummy equals one if the group has a 

pyramidal structure, and zero otherwise. 

 

 

If the members of one family are the controlling shareholders and have the majority of 

ownership, then they are able to select more board members (Yeh & Woidtke, 2005). The 

decisions made by such boards are more likely to pursue the interests of the controlling family, 

and minority shareholders may suffer from a high level of wealth expropriation. We collect 

information on the level of family control of each group from the Taiwan Economic Journal 

(TEJ) databank. Following Claessens et al. (2000) and Filatotchev, Lien, & Piesse (2005), the 

family control dummy equals one when a family member serves as chairman of the board and 

CEO, and zero otherwise.  

 

 

Interlocking directorships among member firms can build a high level of trust and make the 

companies more willing to exchange valuable information, thus enabling the whole group to 

maximize its wealth (Chang & Hong, 2000). The interlocking directorships dummy variable 

equals one if the focal firm and other member firms have the same executives, and zero 
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otherwise. We collect the data for this from the Business Groups in Taiwan (BGT) directory. 

 

 

Control variables 

 

 

The control variables are related to: (1) member firm characteristics, which include 

investment opportunities, firm size, and ROA; and (2) innovation announcement 

characteristics of the focal firm, which include announcement frequency and technological 

opportunity, which is explained in more detain below. Data on the firm and innovation 

announcement characteristics are obtained from the Taiwan Economic Journal (TEJ) databank 

and data on the announcement frequency are obtained from the Taiwan Securities and Futures 

Institute database.  

 

 

We estimate investment opportunities by a simple measure of Tobin’s Qmember which denotes 

the ratio of the market-to-book value of the firm’s assets, where the market value of assets 

equals the book value of assets minus that of common equity, and plus the market value of 

common equity. Tobin’s Q has been widely used to distinguish firms with good investment 

opportunities from those with poor ones to capture the relative undervaluation of firms. Firm 

sizemember equals the natural logarithm of the member firm’s book value of total assets for the 

fiscal year preceding the announcement. Prior research also suggests that firm size can affect 

the cumulative abnormal returns that a company has. In addition, small firms are more 

resource-constrained and vulnerable to market competition, and thus external resources are 

more valuable to these (Chaney et al., 1991), and so they should be more easily affected by 

the actions of member firms. ROAmember denotes the annual member firm return on assets 

prior to innovation announcements. Successful past performance provides better abilities for a 

firm to develop new competitive capabilities to respond to changes in market conditions 

(Bolton & Scharfstein, 1990). 

 

 

As for the innovation announcement characteristics, announcement frequency is assessed by 

the number of innovation announcements made by the announcer within the twelve months 

preceding the announcement date (Chang & Chen, 2002). Technological opportunity at the 

industry level is a dummy variable, which equals one if the focal firm is in a high-technology 

industry and zero otherwise, as based on the classification in the Monthly Bulletin Statistics 

published by the Taiwanese government. Chen et al. (2002) find that the value of an 

innovation is higher for firms with greater technological opportunity.  
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The sample statistics of the explanatory variables in this study are provided in Table 2, 

including the means, standard deviations, and correlation coefficients of all the variables. Our 

sample shows significant heterogeneity in abnormal returns across firms, with the mean 

abnormal return being 0.32 and median being 0.02. These sample firms had a 71.64% 

ownership structure on average, indicating that more than half the sample business groups 

have a concentrated ownership structure. The mean value of family control was 60.29%, 

which indicates that the business groups are controlled by the largest controlling family. 

 

 

 

ESTIMATION AND RESULTS 

 

 

Empirical results 

 

 

We find that innovation announcers experienced significantly positive abnormal returns on the 

announcement day (0.24%, two-tailed, p<0.07) and one day before (0.42%, two-tailed, 

p<0.001). The average cumulative abnormal return from day -1 to 1 was 0.94%, statistically 

significant at the 1% level using a two-tailed test. For the three-day event window, more than 

52.10% of the sample announcements had positive cumulative abnormal returns. Our 

evidence is consistent with prior studies which found that innovation announcements have a 

positive impact on the announcing firm’s wealth (Chaney et al., 1991). 

 

 

We now turn to the heart of our analysis: the effects of the focal firms’ innovation 

announcements on member firms. The evidence on stock market reactions indicates that the 

member firms experienced significant mean abnormal returns only on the announcement day 

(0.14%, two-tailed, p<0.07) and one day after it (0.19%, two-tailed, p<0.01). For the [-1,1] 

three-day announcement period, the shareholders of member firms experienced a significantly 

positive average cumulative abnormal return of 0.32%, statistically significant at the 1% level 

using a two-tailed test, and 50.6% of the sample announcement effects are positive. This 

result suggests that network effects create strong and favorable changes in the shareholder 

wealth of member firms. 
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Cross-sectional regression analysis 

 

 

A multivariate analysis incorporates the interaction between these control variables and 

captures the overall effect of the various characteristics that affect important determinants of 

the market reactions of member firms to innovation announcements. To further examine the 

effects of these factors, we carry out a multivariate cross-sectional regression of the 

announcement-period abnormal returns for the member firms. 

 

 

All regressions are estimated using weighted least squares, with the weights equal to the 

reciprocal of the standard deviation of the market-model residual. This procedure is used to 

obtain efficient estimates, since the variances of the market-model residuals vary across 

announcers (Lang, Stulz, & Walkling, 1991). 

 

 

Table 3 presents the results of the cross-sectional regression analysis of the 

announcement-period abnormal returns for the sample of member firms. Model 1 shows that 

the market reactions to member firms are significantly and positively associated with the 

stock market responses of the focal firms’ announcing innovations. The evidence lends strong 

support for the hypothesis that a business group can be regarded as an internal network in 

which all member firms share innovative outcomes. Hypothesis 1 is thus supported. 

 

 

Model 2 serves as a baseline model that includes all the potential explanatory variables. A 

pyramidal ownership structure is significantly and positively related to the member firms’ 

announcement-period abnormal returns. The regression results indicate that a concentrated 

ownership structure is more worthwhile for group members that also undertake strategic 

activities. The results further show when focal and member firms have interlocking 

directorships then this has significant and positive impacts on the stock market responses of 

member firms. Finally, the evidence indicates that a family-controlled business group is 

significantly and negatively associated with the announcement-period abnormal returns. The 

evidence thus strongly supports that family control is harmful to the market valuation of 

member firms, and so hypotheses 2, 3 and 4 are supported. 

 

 

Model 2 shows that several control variables have significant explanatory power with regard 

to the wealth effects of member firms when innovation announcements are made. The focal 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 372



 

 

firm’s abnormal returns (ARfocal) and announcement frequency show significantly positive 

market reactions to member firms, while the Tobin’s Q and technological opportunity receive 

significantly negative market reactions. With regard to the technological opportunity, Kelm et 

al. (1995) argue that the market reaction to innovation announcements by firms which operate 

in high R&D intensity industries should be relatively small, because investors typically 

expect such announcements by these firms. Furthermore, this evidence is consistent with the 

view that R&D investments are undertaken at the expense of short-term earnings (Laverty, 

1996). In addition, we also find that member firms with lower growth opportunities receive 

significantly more positive market reactions to innovation announcements of the focal firm 

than firms with good growth opportunities. We also find that announcements by frequent 

announcers are associated with the positive abnormal returns of member firms. This result is 

similar to the finding in Kelm et al. (1995) that frequent announcers are able to capitalize on 

follow-up investment projects and build a more innovative image that helps to create future 

investment opportunities.  

 

 

We tested hypothesis 5 by including an interaction term between ownership structure and 

family control in Model 3. If family control is unfavorable, and thus reduces the positive 

influence of concentrated ownership structure, the member firms’ share prices might be 

negatively influenced by the interaction term. The results confirm this prediction, and thus 

support hypothesis 5, that family control plays an important role in reducing the positive 

impacts of ownership structure.  

 

 

Table 3. Cross-Sectional Regression Analyses of Factors Affecting 

Announcement-Period Abnormal Returns of Member Firms 

Model 
Variable 

1. 2. 3. 

Intercept 
0.19 

(0.19) 

0.59 

(0.74) 

0.57 

(0.76) 

Ownership structure 
 0.74 

(0.07)+ 

2.23 

(0.00)** 

Family control 
 -0.62 

(0.07)+ 

1.02 

(0.11) 

Interlocking directorships 
 0.75 

(0.02)* 

1.10 

(0.00)** 

AR focal 0.12 0.12 0.12 
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(0.00)** (0.00)** (0.00)** 

Tobin’s Q member 
 -0.31 

(0.03)* 

-0.38 

(0.01)* 

ROA member 
 0.01 

(0.82) 

-0.00 

(0.96) 

Firm size member 
 0.02 

(0.79) 

-0.04 

(0.72) 

Announcement frequency 
 0.11 

(0.02)* 

0.07 

(0.12) 

Technological opportunity 
 -1.19 

(0.00)** 

-1.01 

(0.02)* 

Ownership structure* Family control 
  -2.45 

(0.00)** 

Adjusted R2 0.02 0.03 0.04 

F-Statistic 17.01** 4.66** 5.39** 

N 1014 1014 1014 

 ** p< .01, * p< .05, + p< .10 (t-stats in parentheses) 

 

 

To test the robustness of the results, we conduct several additional tests. We test the 

regression results by substituting the cumulative abnormal return in (-1, 1) for other event 

windows of (-5, +5) and (-10, +10), and the results under different event windows are very 

similar. 

 

 

Although the findings suggest that ownership structure has a strong influence on the stock 

market reaction of member firms to innovation announcements, the results could be subject to 

the potential problem of multicollinearity, since some of the independent variables are 

correlated. Aiken & West (1991) suggest centering variables to reduce his problem, and we 

carried this out by subtracting each variable from its mean value in the sample, and then 

undertook an ordinary least squares regression analysis using the centered variables. 

Although not reported here, the results under the centering approach remained the same. 

Therefore, the conclusions drawn from our analysis are not seriously biased by the problem 

of multicollinearity. 
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CONCLUSION 

 

 

This paper examined the impact on the wealth of member firms of business group when the 

focal firm announces an investment in an innovation project, and further investigated the 

influence of ownership structure and family control on the stock market reactions of member 

firms to innovation announcements. The results show that, on average, member firms 

experience a significantly positively share price response, providing strong support for the 

argument that network factors have a significant impact on financial performance, in line 

with the conclusion of Khanna & Rivkin (2001). This paper also supports the findings of Joh 

(2003) that a group with a highly concentrated ownership structure has high controlling 

power over member firms (Yeh, 2005), which has a significantly positive effect on 

performance, and that interlocking directorships among member firms can enhance 

competitive advantage of the group as a whole (Peng, 2004), consistent with La Porta et al.’s, 

(1999) conclusion that key owners of business groups may offer more resources to member 

firms in order to benefit from innovations. In addition, our results for family control are 

similar to that in Filatotchev et al. (2005) and Yeh & Woidtke (2005), which found that that 

such control leads to greater agency costs as core shareholders use their controlling power to 

move valuable resources from member firms in which they have less ownerships to other 

ones in which they have a greater share of ownerships, in order to maximize family wealth, 

which has a negative effect on corporate performance and causes lower stock market 

valuation. Our study suggests that business groups with highly concentrated 

family-controlled business groups are more likely to suffer from wealth expropriation when 

they operate in the context of weaker investor protection laws and lower disclosure levels 

being required (Claessens et al., 2002). 

 

 

This study is related to Zahra, Neubaum and Huse (2000) and Chang, Wu and Wong (2010), 

in that both these earlier papers also investigated innovation performance and the control 

effects of ownership. Nevertheless, our study also differs from these works, as it focuses on 

the effects of innovation announcements on the other members of the business group, while 

they focused on the announcing firm. In addition, Chang, Wu and Wong (2010) was carried 

out at the firm-level, and argued that because family control is associated with agency cost, 

family-controlled firms have a negative impact on innovation and receive lower stock market 

valuations. The current study extended the ownership structure variable and tested this 

conclusion using a Taiwanese sample, and the results showed that business groups are more 

likely to be able to afford the intra-firm resources needed to support and further enhance the 

innovation performance of member firms. Finally, Zahra, Neubaum and Huse (2000) 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 375



 

 

evidences that firms which invest in new product innovations are associated with better 

financial performance, consistent with the finding of Chaney and Devinney (1992) that firms 

which can achieve product innovations are likely to experience long-term performance 

improvements in the market. Our finding of more excess returns going to firms which make 

innovation announcements is consistent with the results of these earlier studies, which 

showed that new product innovations generally lead to positive stock market valuations for 

the member firms of a business group. 

 

 

Prior research found that announcements of new innovation project can help build a positive 

image that increases opportunities for differentiation and the generation of competitive 

advantages (Chen et al., 2002). The benefits of product innovation are tied to the 

establishment of new technologies, expanded market boundaries, and even the creation of 

new markets, and thus investors have a positive reaction to new product announcements 

(Chaney et al., 1991). The results in this paper are in line with the evidence in prior literature. 

Furthermore, our findings show that a highly concentrated ownership structure can form a 

unified culture with a common set of values, which is useful with regard to sharing new 

knowledge and undertaking cooperative projects, thus benefiting member firms (Nahapiet & 

Ghoshal, 1998). However, the govermance structures that operate within business groups 

may also influence the attitudes of investors. Francis, Schipper, & Vincent (2005) found that 

the family owners generally have greater power and more incentive to expropriate the 

interests of the minority shareholders in order to maximize family wealth. As such, when new 

products are announced by family-controlled business groups, investors may face a greater 

agency problem in assessing the impact of such announcements on future earnings, and thus 

discount the market valuation of member firms due to this greater uncertainty. In support of 

this idea, this research finds that family control is associated with less favourable market 

reactions to member firms when new product announcements are made. 

This paper has several limitations. First, this study is based on a single stock market, 

Taiwan, which provides relatively weak protection for minority shareholders (La Porta et al. 

1998; Yeh & Woidtake, 2005), and future research may investigate whether our results can be 

extended to other countries with better protection of investors’ rights. Second, in this study 

we found that the investors responded more negatviely to innovation announcements made by 

family controlled buinsess groups. Future research can add the factor of institutional investors 

or independent directors, which may also affect the valuation of member firms within 

family-controlled business groups. Finally, a concentrated family-controlled ownership 

structure may promote opportunities for financial tunneling (Joh, 2003), as this enables 

family members to use their controlling power to transfer resources to their favored member 

firms, and future research can use other announcements that may influence of impacts of 
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ownership structure to examine this issue. 
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ABSTRACT 
This research aims to advance previous researches about the relationship between banks’ performance 

and corporate governance by presenting the differences between developed countries and emerging 

market countries in terms of banks’ performances and corporate governances during and after global 

financial crisis. Panel data was used on a sample of 80 publicly listed banks across 15 countries, 

including 8 developed countries and 7 emerging market countries, for the year 2007 to 2010 and was 

analyzed with multiple regressions. This paper found some evidence that board size has significant 

negative and large ownership has significant positive relationship to bank performance, which support 

the findings that banks in emerging markets which have smaller board size and larger presence of 

block-holders performed better during crisis. The comparative analysis found that within developed 

countries, board size and board independence have significant influence on bank performance, while the 

significant relationship in emerging markets appears in CEO duality variable and the ownership 

monitoring mechanisms. 

 

Keywords: corporate governance, emerging, financial crises  

 

 

 

CHAPTER I: INTRODUCTION 

 

1.1 Introduction 

 

The roots of the global financial crisis of 2007-2008 are not only due to macroeconomic factors (Taylor, 

2009) but can also be traced to the poor performances of the financial institutions. A bank‟s risk 

management and financing policies are the outcome of trade-off considerations between shareholders 

and corporate board considerations. This corporate governance has affected not only bank performances 

but also the global financial crisis (Brunnermeier, 2009 and Kashyap et al., 2008). Another study 

supported the view that poor governance contributed to the financial crises in addition to other factors, 

such as loose regulation, inadequate capital, and excessive short-term market borrowing (Beltratti and 

Stulz, 2011) 
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Ten years before the global financial crises, the Asian financial crisis in 1997, which had reached 

worldwide attention, was also caused by weak corporate governance practices, which have added to the 

vulnerability of Asian countries. The big scandals of large corporations, such as Enron, WorldCom, and 

Royal Ahold, have also raised a lot of attention to corporate governance practice. The banking system in 

Asia had, after the Asian financial crises, also reformed bank regulations to raise efficiency of bank 

services in order to better support sustainable development (Garcia, 1997). The bank restructuring 

program contains modification of corporate governance and the ownership structure of banks. There are 

two reasons why companies with weak corporate governance could be very critical and may lose more 

during the financial crises: first, the expropriation of minority shareholders is more severe during crisis 

and second, investors are forced to recognize and take account of corporate governance weaknesses, 

which in fact, has existed all along, when the crisis happened (Mitton, 2001). 

This research examined 80 publicly-traded banks in 8 developed countries and 7 emerging countries for 

the years 2007-2010, to explore whether there are empirical differences in the influences of financial 

firms‟ corporate governance on their performances between developed and emerging market countries, 

during and after the financial crisis. The banks‟ performance was measured by applying Tobin‟s Q 

regressed on measures of corporate governance variables to find the relationship between bank 

performances and corporate governance. Two mechanisms of corporate governance are studied, namely 

internal control mechanism and ownership monitoring mechanism. Board‟s internal control mechanism 

includes: (1) size of the board; (2) board independence; (3) CEO duality, with ownership monitoring 

mechanism that consists of large shareholders, institutional ownership, government ownership, and 

foreign ownership. In this paper, I used dummy variables that indicate whether the companies were from 

developed countries, country dummies, and year dummies. Furthermore, I ran separate regressions for 

emerging and developed countries to identify differences; and I tested the robustness of the result using 

an accounting-based performance measure revealed in Return on Asset (ROA). 

Previous researches have examined the relationship between banks‟ corporate governance and their 

performances during the financial crisis, either in developed countries or emerging markets. This study 

aims to advance previous researches by examining the differences between developed and emerging 

market countries in terms of their banks‟ corporate governance and their performance during and after 

the global financial crisis 2007 - 2010. The intentions of this research are to explore: (1) why emerging 

market countries performed better during and after the crisis and, (2) whether there is a significant 

relationship between corporate governance practices, such as internal control mechanisms and 

ownership monitoring mechanism, and their bank performances. The empirical research done across 15 

countries focused on obtaining information on corporate governance‟s influence on bank performance.  

This paper relates closely to recent papers by Erkens D.H et al (2012) and Zulkafli and Samad (2007). 

Erkens D.H et al (2012) discussed how the corporate governance of financial firms influenced their 

performances during the years of global financial crises of 2007-2008, in the 30 countries who are at the 

centre of the crisis. Zulkafli and Samad (2007) examined the influence of corporate governance of listed 

banking firms in 9 Asian emerging markets on the bank performance. This paper tries to extend the 

relationship between corporate governance and banks‟ performance by introducing the differences 

between developed and emerging markets in terms of a bank's corporate governance and performance 

during and after the financial crisis from 2007 to 2010. The elaboration of the effect of differences 

between developed and emerging market can be seen as an extension to Zulkafli and Samad‟s (2007) 

and Erkens D.H et al‟s (2012) paper in response to the financial crisis that hit developed and emerging 

markets. 
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This research found that banks in emerging markets, which perform significantly better during and after 

crisis, have smaller board sizes and larger presence of block-holders. These findings are confirmed with 

the evidence that, in general, board size has a significant negative and large ownership has significant 

positive relationship to bank performance. These results might be the reason why emerging countries 

performed better during financial crisis. The other findings were that board independence and CEO 

duality do not have a noteworthy relationship, while government and institutional ownership have a 

significant negative relationship with bank performance. The comparative analysis in this study 

discovered that the relationship between corporate governance and bank performance in developed 

countries and emerging markets has differences in all variables. The significant relationship in 

developed countries only appears in board size and board independence; with negative and positive 

coefficients respectively, while the significant relationship in emerging markets appear in the rest of 

corporate governance variables. 

The study is structured with Chapter 2 providing a relevant literature review of the agency problem, 

corporate governance mechanisms and bank performance, and corporate governance in developed 

countries and emerging markets during financial crises. Chapter 3 describes data and research 

methodology. Chapter 4 investigates the main empirical results as the outcome of the mean equality test, 

regression by using Tobin‟s Q and ROA, and the comparative analysis. Chapter 5 summarizes the main 

conclusions from the research, followed by limitations and recommendations. 

1.2 Statement of Hypotheses 

 

Based on this research, we came up with the following two clusters of hypotheses:  

I. The first cluster of our hypotheses is that banks in emerging markets performed significantly better 

during and after crisis, because of having: (1) smaller board size; (2) more independent directors on 

the board; (3) lower presence of CEO duality, and (4) larger presence of block-holders, more 

institutional and foreign ownership and less government ownership. 

II. The comparative analysis between developed and emerging market countries reveals the second 

cluster of our hypotheses that: (1) corporate governance practices of banks are significantly different 

in developed countries as compared to those in emerging market countries, and (2) the relationship 

between corporate governance and bank performance is different between emerging and developed 

countries.  

CHAPTER II : REVIEW OF LITERATURE 

 

2.1 Agency Problem 

 

Agency relationship is defined as a contractual relationship between two parties, the principal and the 

agent, where the agent performs some services on behalf of the principal, including delegating decision 

making authority to the agent (Jensen and Meckling, 1976). AhsanHabib (2004), as summarized by 

Bhuiyan and Biswas (2008) argues that managers who are given the decision making discretion as an 

agent, may not always act in the best interest of shareholders, the principals, and could act in non-value 

maximizing behaviour. The action of managers in preference to gain their own benefit causes the 

existence of agency problems.  
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The principal-agent problem was derived from Adam Smith‟s theory in the 18
th

 century and was later 

proved by Berle and Means (1932) about the separation of ownership and control of assets in a modern 

corporation with large numbers of shareholders. It has been suggested that the difference between the 

agent and the principal is the problem in the agency relationship (Bhuiyan and Biswas, 2008); the risk-

averse agent and the risk-seeker principal. Dennis (2001) agrees that the conflict of agency relationship 

is due to managerial risk aversion. Managers and shareholders may bear a different level of risk in the 

same investment opportunity. Heinrich (2002) explains that the sources of agency problems of those 

parties are the asymmetries of the information, differences of rights in decision-making, and differences 

in attitude towards risk. Due to those differences, and assuming all parties seek to maximize their own 

best interest, problems are bound to arise. (Bromwich, 1992) 

Agency costs are the deterioration in a company‟s value because of agent‟s behaviour, which differ from 

the owner‟s (Bhuiyan and Biswas, 2008).  Jensen and Meckling (1976) state that agency cost is 

inevitable as long as the separation of ownership and control exists, and the term of „inefficiencies‟ is 

only appropriate if comparing to an „ideal world‟ where principal and agent interests are in the same line 

at zero cost.  

They summarize the agency costs as the total of monitoring costs, bonding costs, and residual loss. 

Monitoring costs include incentives for the agent and establishment of monitoring mechanism and 

control activities, such as setting budget restrictions and operating rules. Bonding costs are resources 

spent to guarantee that agents would not take certain actions that would harm the principal. Residual loss 

is the wealth loss or the dollar equivalent of the reduction in welfare borne by the principal, since there 

will be divergence between the agent‟s decisions and those decisions that would maximize the 

principal‟s wealth, even after the incurrence of sufficient monitoring and bonding costs. Residual loss is 

the key cost that owners would seek to reduce through monitoring cost and bonding cost (Williamson, 

1988).  

The agency costs in each company are different depending on the quantity of available information for 

the agent‟s activities; the cost of formulating an incentives and bonus schemes for the agents who 

maximize the principal‟s wealth; the cost of monitoring and evaluating the management‟s performance; 

and the cost of assigning and implementing policy rules (Bhuiyan and Biswas, 2008).   

 

 

2.2  Corporate Governance Mechanism and Firm’s Performance 

 

Minimizing agency cost due to the conflict of interest requires an optimal corporate governance 

structure (Nestor and Thompson, 2001). Cadbury (1992) defines corporate governance as a system 

through which companies are controlled and directed. Bhuiyan and Biswas (2008) describe corporate 

governance as a set of mechanisms by which corporations operate when ownership and control are 

separated. The objective of corporate governance is to coordinate the all parties‟ conflict of interest and 

to develop systems that are able to decrease or remove the agency problems (OECD, 1997).  

 

Ahmed (2006) emphasizes that the purpose of good corporate governance is to permit the companies to 

attract capital, perform efficiently, and generate long term economic value for their shareholders while 

respecting the stakeholders and the whole society. The effective corporate governance has some main 

characteristics, which are (1)transparency of relevant information, whether financial or operational, and 

internal control of management oversight; (2)the rights‟ and prerogatives‟ protection and enforceability 
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of all shareholders; and (3)the capability of directors to act independently in accepting the firms‟ major 

decisions and strategies, hiring and replacing. Several empirical evidences of the relationship between 

corporate governance and bank performance have shown that stronger governance controls are rewarded 

in the long term, and better corporate governance controls can improve firm performance, they thereby 

concluded that firm performance is affected by corporate governance (Famma and Jensen, 1983).  

 

Klein, Shapiro, and Young (2004) recognize that corporate governance does matter in firm value by 

using the Corporate Governance Index and Tobin‟s Q as the firm‟s value measurement to analyse the 

relationship between both variables. A weak governance and limited protection of minority shareholders 

make the agency problems become more critical (Dharwadkar, George, &Brandes, 2000). Tandelilin et 

al. (2007) state that the intention and efforts by management and shareholders in the banking firms to 

implement good corporate governance will increase market trustworthiness that will lead to lower risk, a 

lower cost of funds, and higher performance.  

 

For banking sectors, corporate governance runs in different context compared to other economic 

industries. Corporate governance in the case of banking firms should be adopted in a broader view 

because of its unique characteristics (Macey and O‟hara, 2001). They argue that corporate governance 

mechanisms in banking firms should consider depositors as well as shareholders. Zulkafli and Samad 

(2007) suggest that corporate governance mechanisms on banking firms are considered unique 

compared to other industries because of the different environments they are operating in. They explain 

that there are several significant differences between banking firms and other non-financial firms, such 

as the regulatory environments where financial firms are subjected to more requirements, an issue of 

moral hazard in the banking firms‟ operation, and larger information asymmetries in the banking firms‟ 

operations that require higher disclosure information to creditors and shareholders. That statement 

supports the other study from Carse (2000) who argues that the importance of a strong corporate 

governance in banking firms is above other industries, because most of their operations are related with 

funds which belong to creditors and depositors, and the failure of a bank will produce a systemic effect 

to other banks, not only to its own shareholders.  

 

The expropriation of bank resources, including theft, transfer pricing, asset stripping, hiring family 

members, and allocating credit that enrich the bank insiders while hurting the bank, is an issue of moral 

hazard in the banking firms‟ operation that could be reduced by the governance mechanism to encourage 

the bank efficiency (Caprio, Leuven, and Levin, 2003). Zulkifli and Samad (2007) identifies whether the 

differences in the corporate governance mechanisms that assist to monitor the companies between 

financial and non-financial firms does exist, especially in terms of Ownership Monitoring Mechanism, 

Internal Control Monitoring Mechanism, Regulatory Monitoring Mechanism, and Disclosure 

Monitoring Mechanism. This paper focuses on internal control monitoring mechanism and ownership 

monitoring mechanism.  

2.3  Building the Hypotheses 

 

2.3.1.  Internal Control Mechanisms and Ownership Monitoring Mechanisms 

 

A board of directors is defined as a collective of people who are appointed by the shareholders to 

monitor the firm‟s daily operation and to be responsible in making decisions because as in daily 

operations, shareholders‟ regular meetings find it difficult to make decision in details, especially for 
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public-listed companies that have a large numbers of shareholders (Yung, 2009). Their duty is to ensure 

that the managers will act and behave for the shareholders‟ best interest (Coles, McWilliams, &Sen, 

2001). There are three major duties for a board of directors, which are developing business strategy, 

appointing senior management, and ensuring the availability of information and control in order to 

analyse the company‟s performance and make decisions. In another study from Susslan (2005), the 

board of directors are seen as a referee, who decides to approve the major decisions by applying the 

prescribing rules, and as a coach, who gets involved with top management and is proactive when 

problems arise. Yung (2009) cites a statement from the Hong Kong Monetary Authority (2000) that a 

board of directors should have the combination of members between the executive and non-executive 

independent directors, and a separation of roles between Chairman of the company and CEO of the 

board of directors. Jensen (1983) explains that there are at least three proxy variables that are able to 

explain board structure, which are board size, board independence, and CEO duality.  

 

HYPOTHESIS 1: Banks with smaller board size will have better performances.  

 

There are various studies which investigate the appropriate number of members of a board in the 

companies. Jensen (1983) advises that the board with membership more than seven or eight people is 

less likely to function effectively, therefore having a small board will help to improve the company‟s 

performance. For non-financial companies, the previous studies found a negative relationship between 

board size and performance. Jensen (1983) argues that free-riding problems among directors and 

decision-making time would increase as the board size increases, making the monitoring management 

less effective.  

 

Advancing different evidence from previous studies in non-financial firms, there is a conflicting idea 

about the relationships between board size and banks performance. Adams and Mehran (2008) found the 

average of board members in 35 publicly-traded bank holding companies is 18 directors and argue that 

the banking firms‟ board size positively correlates to Tobin‟s Q of bank holding company and there is 

no significant effect with ROA. Andres and Vallelado (2008) reported a mean of 15.78 for banks in six 

OECD countries and explained that the effect of board size on bank performance is a trade-off between 

monitoring (advantage) and decision-making problems (disadvantage). However, Cornett et al. (2003) 

found a significant negative relationship between the board size and the abnormal return in a bidding 

bank for diversification acquisition. Other previous studies (Yermack, 1996; Eisenberg et al, 1998) also 

found that boards with too many members give excessive control to the CEO while harming the 

efficiency, leading to coordination and decision-making problems. Thus, we expect that banks with 

smaller size of the board would have less free-riding problems and less decision-making time, which 

results in a more efficient monitoring management and increases the bank value. 

 

HYPOTHESIS 2: Banks with more independent directors in the board will have better performances. 

 

Independent directors on the board are needed in order to decrease agency cost, to gain access to capital 

markets, and to ensure the executive remuneration‟s accountability (Lawrence & Stapledon, 1999). 

There are several earlier studies that have examined the influence and the positive link between 

independent directors and firms‟ performance. The firms that survive in the crisis are the result of 

greater proportion of independent directors on the board (Cook, Hogan, and Kieschnick, 2004).  
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Adams and Mehran (2003) state that the increase in fraction of independent directors on the board 

should increase the performance of the firm as this could make the monitoring of managers become 

more effective. However, they found no significant relationship between the firm performance measured 

by Tobin‟s Q and outsiders on the board, even though there is a positive correlation between firm 

performance and majority outsiders on the board. During the financial crisis, independent directors are 

expected to have fewer conflicts of interest and are better behaved for the shareholders‟ best interest. 

Therefore, banks with more independent directors would make decisions on behalf of shareholders and 

gain shareholders‟ value. 

HYPOTHESIS 3: The smaller presence of CEO duality, the better performance of a bank will be.  

 

CEO Duality refers to a single person with the position as a Chairman of the board and as the CEO or 

Managing Director of the company simultaneously. Coles et al. (2001) state that there are two types of 

leadership structure, combined and separated. According to Haniffa and Cooke (2005), the combined 

leadership structure enhances the efficiency of monitoring because it requires less contracting and 

reduces the information asymmetry. However, Kiel and Nicholson (2003) found a negative relationship 

between CEO duality and bank performance measured with Tobin‟s Q in a study of 348 Australian 

publicly listed firms. Moreover, Zulkafli and Samad (2007) state that the boards are able and allowed to 

completely perform their fiduciary duties when the separate leadership structure is applied and the 

power divided up, for instance, two different positions held by two separate individuals. They also 

mentioned that if a person were to hold both positions of Chairman and CEO, he will be able to act and 

make decision for his own-self interest using the shareholders‟ expenses due to the concentration of 

power. 

 

HYPOTHESIS 4: Banks with a larger presence of blockholders, more institutional ownership and 

foreign ownership, and less government ownership, will have better performances. 

 

Ownership structure in banking firms could be different from one and another. It matters because 

ownership structure explains all the parties controlling the bank and these parties are concerned about 

the major parties which are more powerful in influencing the bank‟s strategies (Tandelilin et al, 2007). 

The relationship in the ownership structure and bank performance has been examined in earlier studies. 

Morck, Shleifer, and Vishny (1988) found a non-linear relationship between Tobin‟s Q as the bank 

performance measurement, and share structure. There is an indication of positive relation between firm 

value and share structure in the early stage and an indication of negative relation in the later stage. 

Tandelilin et al. (2007) explained there are two factors in the bank ownership: the structure and the type 

of bank ownership. The structure of bank ownership focuses on the proportion of shareholders‟ control 

(majority and minority shareholders), while the type of bank ownership focuses on different institutional 

culture that owns the share of the bank, such as government ownership and foreign ownership. This 

paper considers both factors of ownership monitoring mechanism, the structure and type of the bank 

ownership. The ownership structure is represented by large ownership dummy variable, while type of 

bank ownership is represented by institutional ownership, government ownership, and foreign 

ownership. This study has combined all the proxy variables into one hypothesis relationship between 

ownership monitoring mechanism and bank performance.  
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a. Large Ownership 

Large ownership or block shareholders are considered as controlling shareholders which may benefit or 

work to the detriment of the minority shareholders. Because of their power and stimulus to prevent 

expropriation, block shareholders can benefit the minority shareholders (Mitton, 2002). Shleifer and 

Vishney (1986) agree that the large shareholders are likely to have a positive influence to the firm value 

as the higher level of block-holders are able to work more effectively in monitoring management, 

allowing prevention of takeover threat. Morck, Shleifer, and Vishny (1988) also found a positive 

influence of ownership concentration on bank performance because the shareholders‟ capability to 

monitor managers properly increases. Allen and Cebenoyan (1991) observed that when the ownership 

concentration is low and the board is highly controlling the shared rights, the banks were more likely to 

acquire other banks that would add value to them. Additionally, the probability of entrenchment is 

higher, leading to poor performance of the bank. Principal – agent theory by Jensen and Meckling 

(1976) has explained that the cost of monitoring makes closely-held companies economically more 

efficient and have better performance than publicly owned companies. The inefficiency of public 

enterprises is suggested due to the lack of capital market discipline, such as lack of market monitoring, 

that leads the managers attempt to act in their own interests at the expense of shareholders‟ interests. 

Core, Holthausen, and Larcker (1999) agrees that agency costs are reduced by the existence of large 

shareholders since managers are more likely to act on the behalf of shareholders and reduce the degree 

of fraudulent reporting through manipulation accounting. However, controlling shareholders can harm 

the minority interest as well because they may pursue inconsistent objectives and they are able to 

transfer the resources out of firms for their benefit, which is known as “tunnelling” (Zulkafli and Samad, 

2007). In addition, the interest of bank owners in closely-held companies or block shareholders in the 

publicly owned companies may be against the governmental regulators who have the objective to keep 

the financial system stable by taking less risk where it may not be in parallel with the shareholders‟ aim 

to maximize bank‟s value (Boot and Thakor, 1993). 

 

b. Institutional Ownership 

In relation to the previous discussion about large ownership, the institutional investor is the one who 

usually becomes the large block-holder. In the developed countries, the institutional investors have 

become one of the most important governance factors in the corporations due to their dominant role as 

the equity holders. The Financial Economists Roundtable Statement on Institutional Investors and 

Corporate Governance (1999) cites that extensive ownership gives strong motivation to institution to 

monitor and influence the management actions and policy decisions. Currently, these institutions hold 

almost 60% of the 1000 largest US companies‟ common shares. Therefore, these institutions have major 

influences in the capital market trading activities. On the other side, Maug (1998) argues that the ability 

of institution investors to influence company‟s actions and decisions is somehow dependent on the size 

of their shareholdings. If the institutional investors hold relatively few shares in the company, their 

shares are likely to be liquidated when the company gives poor performance, and therefore the 

institutional shareholders have less strong incentives to monitor the company‟s decision. Previous 

researches of McConnell and Serves (1990), Nesbitt (1994), and Del Guercio and Hawkins (1999) 

document that there is a consistency between the evidence and the hypothesis that institutional investors 

monitoring of companies are able to force the managers to focus more on a company‟s performance and 

attempt less to act out of self-interested behaviors. However, there are other previous studies (Agrawal 

and Knoeber, 1996; Duggal and Miller, 1999; and Karpoff et al.,1996) that did not find any significant 

relationships between institutional ownership and firm performance, causing this issue to have 

inconclusive result.  
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c. Government Ownership 

According to La Porta et al. (2000), government ownership in banking firms is able to make managers 

do something unfavourably for certain issues, lower the level of risk, and serve special groups for 

political interest. They also assert that government ownership in banking firms or state-owned banks are 

commonly found in many developing countries. In order to meet the policy goals that may conflict with 

the owners‟ interest, the controlling government may use the listed company as a vehicle (Bai et al., 

2003). The issue of banks corporate governance in many developing countries is more complicated by 

extensive political intervention in the banking operation system. The main problem of corporate 

governance in government ownership is the conflict between taxpayers and the government as 

principals, and the managers who control the bank where managers may have many interests and 

incentives, such as maximising their wealth, that are not aligned with the taxpayers (Tandelilin, 2007). 

Because the managers are more risk averse than shareholders, they will undertake less-risk decisions 

than optimal from taxpayers‟ viewpoint. The principal does not have power to control the agent in the 

government type of ownership, therefore the company represents the agent without principal (Arun and 

Turner, 2003). They also argue that the government as an effective monitor is virtually removed in the 

case of government ownership, because the regulators apply the governance, and when the government 

holds a dual role, as the owner and regulator, a conflict of interest between these roles cannot be avoided 

and the operations tend to be inefficient by nature. However, Arun and Turner (2002) further argue that 

divestment policy of government ownership would raise the other corporate governance issues. If the 

banks are fully privatised, they have to ensure the adequate deposit insurance schemes and supervisory 

engagements in order to protect depositors which lead to avoid the financial crash and keep the financial 

system stable. If the bank partially divests the government ownership, there will be an opportunity of 

expropriation on minor shareholders by the government as the major shareholder by using bank sources 

to help government problems.  

 

d. Foreign Ownership 

Zulkafli and Samad (2007) argue that at the extreme level, foreign ownership in banking firms, either 

domestic merger or cross border, will bring better governance practices from one bank to another. 

Tandelilin et al. (2007) also suggest that based on common opinion in developing countries, the foreign-

owned banks outperform the domestic-owned banks because the better implementation of strong 

corporate governance. Furthermore, Bris and Cabolis (2003) conclude when the banking firms are 

acquired by foreign firms with stronger corporate governance, it will increase the industry performance 

measured by Tobin‟s Q. Micco, Panizza, and Yanez (2004) find that domestic banks in developing 

countries are becoming more efficient, in terms of overhead cost and spreads, by the presence of foreign 

firms, although there is no effect on profitability. During the financial crisis, the firms with unaffiliated 

foreign ownership concentration have smaller decrease in the share value (Baek et al., 2004) 

 

For the general of ownership monitoring mechanism, we expect that banks with a higher level of large 

blockholders could increase the shareholders‟ capability to monitor managers that leads to a lower 

monitoring cost and more efficiency. Institutional ownerships are also expected to have the same 

influence as large shareholders, because most block-holders are institutional shareholders, especially in 

developed countries. On the contrary, banks that have government shareholders as the majority would 

perform worse because there is no monitor and control from the principal, with the conflicting role of 

government as the owner and the regulator simultaneously. However, foreign shareholders would bring 

better application of good corporate governance to domestic-owned banks, especially in developing 

countries, encouraging banks to improve their performance.  
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2.3.2. Corporate Governance in Developed and Emerging Market Countries 

 

2.3.2.1 Corporate Governance in Developed Countries  

There are several different corporate governance models in countries around the world. In the UK and 

USA, the companies apply a single-tiered board of directors, which dominated by non-executive 

directors (Mallin, 2011). This single-tiered board of directors is also called the „Anglo-American‟ 

model. However, in USA, the CEO usually has the dual roles as the Chairman of the board as well, 

where it doesn‟t apply in the UK (Bowen, 2008). Some European countries required a two-tiered board 

for companies that operate in these countries.  Two-tiered boards have management or executive Board, 

with entirely executive directors as its members to run daily operations, and supervisory board, with all 

non-executive directors aim to supervise and monitor the activities of management board (Hopt, 1997). 

 

The closely-related literatures for this research include concurrent studies by Erkens D.H et al (2012) 

and Beltratti and Stulz (2011) have examined the relationship between the corporate governance and 

bank performance during the global financial crisis of 2007-2008. Erkens D.H. et al (2012) conclude 

that during the crisis, financial firms with higher board independence and higher institutional ownership 

experienced worse stock returns. Beltratti and Stulz (2011) argue that banks that have more shareholder-

friendly boards give a significantly worse performance and reduced more loans than other banks during 

the crisis. However, during the longer period that covers booming and recession (1965-1999), Adams 

and Mehran (2011) found no relationship between board independence and performance. They show 

that crisis may affect the influence of corporate governance on bank performance. Many of these 

researches generally focus on the developed countries, which are basically an advanced economy 

compared to emerging market. 

 

2.3.2.2 Corporate Governance in Emerging Market Countries  

Similar to the developing countries, emerging countries have various corporate governance models as 

well. According to Asian Corporate Governance Association (ACGA) Hong Kong (2010), there are 

several different rules related to corporate governance for Asian countries. China and India require the 

companies to have independent directors at least one third of the board. Indonesia requires two-tiered 

board, with the board of commissioners as the supervisory board, and board of directors as the 

management board.  

 

After the Asian crisis, many previous studies emphasize the importance of corporate governance in 

emerging markets (La Porta et al., 1998). Zulkafli and Samad (2007) explain that the emerging countries 

have implemented corporate governance reforms post Asian financial crisis. At the early stage, 

corporate governance in Asian countries was focused on resolution to the crisis such as restructuring, 

mergers and acquisition, and government intervention in private sectors. At the later stage, the Code of 

Corporate Governance was created and applied as a guideline for the companies in originating every 

plan and decision related to governance, in order to ensure the effectiveness in protecting the 

shareholders, as well as stakeholders‟ interest. 

 

Lemmon and Lins (2001) state that the explanation of why some countries and firms have better fortune 

during the Asian crisis period relies on the differences in the structure corporate governance mechanisms 

and the strength of legal institutions that prevent the expropriation of minority shareholders. The 

empirical evidence in 14 emerging stock markets observed by Klapper and Love (2003) shows countries 
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with weak legal environments have more problems with corporate governance stipulation; and corporate 

governance has high positive correlation with operating performance and market valuation.  

 

This research set another two hypotheses related to comparative analysis between developed and 

emerging market countries in terms of corporate governance influence to bank performance.  

 

HYPOTHESIS 5: The differences between banks in developed and emerging market countries are (1) in 

their respective corporate bank’s governances; and (2) in terms of corporate governance relationship 

with bank’s performance. 

 

CHAPTER III : RESEARCH METHODOLOGY 

 

3.1 Data 

  

3.1.1 Sample Selection 

This research uses the annual data of 80 publicly listed financial firms from 15 countries (8 developed 

countries and 7 developing countries) over the period from 2007 to 2010. The sample selection process 

was constructed in order to obtain the most appropriate samples to represent the entire population, 

giving a confidence in the findings of this paper. The first step was country selection, choosing countries 

that could represent these different markets. The eight developed countries chosen were the G-8 

members, Germany, Japan, USA, Italy, UK, Canada, France, and Russia. For the developing countries 

selection, several investment information sources, such as FTSE, MSCI, S&P, and Dow Jones, were 

used in order to find the emerging markets and choose which countries are most appropriate from those 

sources. The selected developing countries included members of the G-20 countries, the selection being 

Brazil, China, India, Indonesia, South Africa, Turkey, and Mexico. The second step was to select the 

banking firms as the sample. The sample selection was limited to publicly listed banks that have total 

assets of more than US$10 billion and market capitalization of more than USD$1 billion. The banks‟ 

total assets and market capitalization data were collected from Thomson One Banker. The sample for 

each country is limited only to the five biggest financial firms in terms of total assets and market 

capitalization, but more samples were added to countries of which the top 5 do not represent more than 

55% of the industry‟s total assets and market capitalization in that country, such as Japan, the USA, 

China, India, Indonesia, and Turkey which contributed more than five companies. However, there are 

some countries that put in less than five companies, such as Mexico (3 banks), and South Africa (4 

banks). Therefore, a total of 85 publicly listed banks were identified but, due to data availability, only 81 

banks were included in this research, with 43 banks from developed countries and 38 banks from 

emerging markets. 

 

3.1.2 Representativeness of the Sample 

The samples chosen represent a significant fraction of the aggregate industry‟s total assets and market 

capitalization for the publicly listed banks in those countries, even though they are only a small portion 

of the number of publicly listed banks covered by the Thomson One Banker database. For the banking 

industry in developed countries, these research samples represent 80.5% and 77.6% of aggregate 

industry‟s total assets and market capitalization, respectively. Meanwhile, the emerging markets samples 

represented by 70.5% in terms of total assets and 76.64% in terms of market capitalization. Overall as 15 
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countries, these samples represent 78.1% and 77.2% of the aggregate industry‟s total assets and market 

capitalization, respectively. This indicates that all samples, whether in developed countries or emerging 

markets, represent more than 70% of the industry‟s assets and market capitalization. Table 1 shows the 

representativeness of the sample within each country. 

 

Table 1. Representativeness of the Sample 
The samples were taken from Thomson One Banker on June 2012 and modified on 15 August 2012. Total of publicly listed banks 
available on Thomson One Banker database is 1106 with 963 banks in developed countries and 143 banks in emerging market countries. 
The sample selection was limited to the five biggest banks within the country and must have total assets of more than US$10 billion and 
market capitalization of more than USD$1 billion and 84 banks were chosen. Due to unavailability data, I omitted 4 banks and used 80 
banks as the sample, with 38 banks in emerging market countries and 42 banks in developed countries. Japan, USA, China, India, 

Indonesia, and Turkey contributed more than 5 banks because the top 5 do not represent more than 55% of the industry‟s total assets and 
market capitalization. 

Country 
% of Industry's 

Total Assets 

% Industry's 

Total Market Cap 
Country 

% of Industry's 

Total Assets 

% Industry's 

Total Market Cap 

Canada 91.20% 90.40% Brazil 93.40% 94.60% 

France 96.20% 91.80% China 66.50% 68.56% 

Germany 95.75% 98.90% India 61.30% 78.45% 

Italy 83.95% 79.33% Indonesia 72.84% 84.01% 

Japan 57.43% 63.77% Mexico 80.54% 85.05% 

Russia 84.06% 98.62% South Africa 98.55% 87.60% 

United Kingdom 99.9% 99.89% Turkey 84.77% 87.30% 

USA 70.92% 63.34% 
   

Total Developed 

Countries 
80.47% 77.58% 

Total Emerging 

Markets 
70.48% 76.65% 

Total Overall 78.11% 77.21% 
   

 

3.2 Variable Measurement 

 

The dependent variable for this research is the financial firms‟ performance measured by Tobin‟s Q. It is 

the ratio of the bank‟s market value to book value and is calculated as: 

 

  
(Andres and Vallelado, 2008) 

 

This research uses this variable as a proxy for bank performance following many previous studies (eg. 

Andreas and Vallelado, 2008; Caprio et al, 2007; Adams and Mehran, 2005; Yermack, 1996). To test 

robustness, another performance measure was used for this research, which is return on assets (ROA). 

ROA is calculated as: 

 

 
 

This measure is used to test the robustness of the result because this research follows the previous study 

by Zulkafli and Samad (2007) where they used Tobin‟s Q as the market-based measure and ROA as the 
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accounting-based measure. All data used to calculate the Tobin‟s Q and ROA were collected from 

Datastream and completed by the bank‟s annual report.  

 

For independent variables, this paper examines two mechanisms of corporate governance, which are the 

internal control mechanism and the ownership monitoring mechanism. The Internal control mechanism 

includes (1)board size, (2)board independence, and (3)CEO duality. Board size is the total number of 

board members. Some countries have a one-tier board system and some have a two-tier board system. 

Compared to the banks in the one-tier board system countries, banks that operate in the two-tier board 

system have a much higher number of board members because they have separate boards for monitoring 

and management functions, for example in Germany with its supervisory board and management board 

and in Indonesia with its board of commissioners and board of directors, this research includes all 

members from both boards in the board size variable. Board independence is measured by the proportion 

of outside directors in the total board of directors, calculated as the number of outside directors divided 

by the total number of the board members. The outside directors include the non-executive directors and 

independent non-executive directors. CEO duality is a dummy variable that distinguishes between 

companies which apply a combined or separated leadership structure. This dummy variable takes the 

value of one for banks that have combined leadership structure or has the same person in the position of 

Chairman and CEO, and zero for those banks that have separated leadership structure or have two 

separate individuals for those two different positions. All data for board size, board independence, and 

CEO duality are taken from Bloomberg. However, data from some countries, mostly for emerging 

countries, are not included in Bloomberg, therefore the missing data is completed using the company‟s 

annual report. 

 

The second mechanism that will be analyzed in this research is the ownership monitoring mechanism, 

because the bank ownership structure might determine the composition of the board of directors. The 

ownership monitoring mechanism variables include (1)the presence of large shareholders, 

(2)institutional ownership, (3)government ownership, and (4)foreign ownership. The large shareholders 

or block-holders variable is represented with dummy variable that equals one if there are one or more 

shareholders that hold more than 10% ownership of the bank. Institutional, government, and foreign 

ownership variables are calculated as the percentage of shares held by each different type in the bank 

ownership. Institutional ownership refers to institutional fund managers, investment banking, and other 

firms. Government ownership is mostly found in emerging countries where there are many state-owned 

banks who dominate their banking industry. Foreign ownership refers to shares held by the other parties, 

whether institutional or individuals, outside the country. It might be through merger and acquisition, 

unaffiliated foreign ownership, or other company actions. For the large shareholders, institutional, 

government, and foreign ownership variables, the data are collected from Thomson One Banker. 

 

In addition, this paper uses year dummy variables, developed-countries dummy variable (indicating 

whether the companies are included in developed countries or not), and country dummy variables to 

capture whether the country-specific corporate governance characteristics are related with the cross-

sectional variation in bank performance within countries. 

 

3.3 Summary Descriptive Statistics and Correlations 

 

Table 2 and Table 3 present the summary statistics for all variables in developed countries and emerging 

markets, respectively. They show that the sample of 320 observations is comparatively balanced 
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between the developed countries category with 168 observations (42 companies for four years) and the 

emerging markets category with 152 observations (38 companies for four years).  

 

For bank performance in the developed countries category, Table 2 reports the average Tobin‟s Q ratio 

is 1.03 and the return on assets is 0.41%. The median values are quite close to the mean values with 1.02 

for Tobin‟s Q and 0.37% for ROA. This happens because the panel data shows a low standard deviation 

for both bank performance measures. The summary of bank performance variables in emerging markets 

shows that all variables have a higher mean compared to variables in developed countries. The average 

Tobin‟s Q ratio in emerging markets is slightly higher at 1.08, while the average return on assets 

indicates a substantially higher result at 1.67% during the sample period. The mean and median values 

are quite similar for the Tobin‟s Q and ROA at 1.06 and 1.50%, respectively. The standard deviation of 

the Tobin‟s Q and ROA in emerging markets are not significantly different to those from the developed 

countries.  

Table 2. Summary Descriptive Statistic for Banks in Developed Countries 
This table presents the summary statistics of 168 observations from 42 banks in developed countries in 4 years. Tobin‟s Q and ROA were 
calculated using data from Datastream for 2007-2010. Board size, board independence, and CEO duality were taken from Bloomberg. 
Large shareholders, institutional ownership, foreign ownership, and government ownership data were taken from Thomson One Banker. 
ROA, board independence, institutional, foreign, and government ownership are in percent. Data for independent variables were taken from 
2006 to 2009 because I used lagged variable for regression. The missing data were completed using the company‟s annual report. The 

summary descriptive statistic is done using STATA. 

    govt     168     3.77    20.23     0.00     0.00     0.00     0.00   197.27
 foreign     168    20.58    31.31     0.00     5.42     9.40    25.34   300.36
    inst     168    56.79    33.78     0.00    36.05    60.96    72.32   300.51
largeshr     168     0.23     0.42     0.00     0.00     0.00     0.00     1.00
 ceodual     168     0.17     0.37     0.00     0.00     0.00     0.00     1.00
independ     168    62.01    27.29     0.00    40.40    69.10    85.71    94.44
boardsiz     168    18.01     7.50     7.00    13.00    17.00    22.50    43.00
     roa     168     0.41     0.70    -3.01     0.14     0.37     0.76     2.54
 tobinsq     168     1.03     0.07     0.86     0.99     1.02     1.05     1.54
-------------------------------------------------------------------------------
Variable       n     Mean     S.D.      Min      .25      Mdn      .75      Max
                                        -------------- Quantiles --------------

 
 

Table 3. Summary Descriptive Statistic for Banks in Emerging Markets 
This table presents the summary statistics of 152 observations from 38 banks in emerging market countries in 4 years. Tobin‟s Q and ROA 
were calculated using data from Datastream for 2007-2010. Board size, board independence, and CEO duality were taken from Bloomberg. 
Large shareholders, institutional ownership, foreign ownership, and government ownership data were taken from Thomson One Banker. 
ROA, board independence, institutional, foreign, and government ownership are in percent. Data for independent variables were taken from 
2006 to 2009 because I used lagged variable for regression. The missing data were completed using the company‟s annual report. The 

summary descriptive statistic is done using STATA. 

    govt     152    16.83    28.84     0.00     0.00     0.00    47.02    99.11
 foreign     152    23.56    50.07   -44.31     1.92     7.23    22.13   382.00
    inst     152    70.26    47.71     0.00    55.71    75.86    88.90   382.00
largeshr     152     0.80     0.40     0.00     1.00     1.00     1.00     1.00
 ceodual     152     0.15     0.36     0.00     0.00     0.00     0.00     1.00
independ     152    36.75    19.86     0.00    23.31    32.29    47.06    80.00
boardsiz     152    13.84     3.94     6.00    10.00    14.00    17.00    22.00
     roa     152     1.67     0.76     0.51     1.07     1.50     2.17     4.59
 tobinsq     152     1.08     0.09     0.88     1.02     1.06     1.12     1.35
-------------------------------------------------------------------------------
Variable       n     Mean     S.D.      Min      .25      Mdn      .75      Max
                                        -------------- Quantiles --------------
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As reported in Table 2, the results of the variable measures for corporate governance in terms of board 

structure show that the average of board size, board independence, and CEO duality in developed 

countries are 18.01, 62.01%, and 0.17, respectively. The board size average is consistent with the 

average board size obtained by Adams and Mehran (2008) in the period of 1986-1999 for publicly 

traded bank holding companies in the US. However, the result for board independence is lower than in 

many previous studies (Adams and Mehran, 2008 (69%); Erkens et al, 2012 (85%); Andres and 

Vallelado, 2008 (79%)) because these previous studies investigate mostly either US-only financial firms 

or North America and European banks. This research includes Russia and Japan in the developed 

country category where most companies in these countries have a low number of independent directors. 

Table 3 reports that the average board size, board independence, and CEO duality in emerging markets 

are 13.84, 36.75%, and 0.15, respectively. Compared to banks in developed countries, banks in 

emerging markets tend to have a smaller board size and less independent boards. These variables have 

higher results compared to the results obtained by the previous closely related study by Zulkafli and 

Samad (2007) with an average of board size of 10.39 and board independence of 32.29% for Asian 

emerging markets in 2004. In addition, whether banks are from developed countries or emerging 

markets, both are less likely to have the same person as Chairman and CEO. In terms of ownership 

structure, the panel data reports that banks in emerging markets tend to have higher institutional, 

government, and foreign ownership, and more likely to have a large shareholder than banks in 

developed countries.  

 

Table 4. Summary Descriptive Statistic for Banks in Both Groups 
This table presents the summary statistics of 320 observations from 80 banks in developed and emerging market countries in 4 years. 

Tobin‟s Q and ROA were calculated using data from Datastream for 2007-2010. Board size, board independence, and CEO duality were 
taken from Bloomberg. Large shareholders, institutional ownership, foreign ownership, and government ownership data were taken from 
Thomson One Banker. ROA, board independence, institutional, foreign, and government ownership are in percent. Data for independent 
variables were taken from 2006 to 2009 because I used lagged variable for regression. The missing data were completed using the 
company‟s annual report. The summary descriptive statistic is done using STATA.  

    govt     320     9.98    25.51     0.00     0.00     0.00     0.00   197.27
 foreign     320    21.99    41.25   -44.31     3.12     8.68    25.14   382.00
    inst     320    63.19    41.47     0.00    42.05    66.28    80.72   382.00
largeshr     320     0.50     0.50     0.00     0.00     0.50     1.00     1.00
 ceodual     320     0.16     0.37     0.00     0.00     0.00     0.00     1.00
independ     320    50.01    27.13     0.00    25.00    48.53    73.62    94.44
boardsiz     320    16.03     6.42     6.00    11.00    15.00    18.00    43.00
     roa     320     1.01     0.96    -3.01     0.33     0.94     1.54     4.59
 tobinsq     320     1.05     0.08     0.86     1.01     1.03     1.07     1.54
-------------------------------------------------------------------------------
Variable       n     Mean     S.D.      Min      .25      Mdn      .75      Max
                                        -------------- Quantiles --------------

 
 

After the samples from developed and emerging countries are combined in Table 4, the average results 

of all bank performance and corporate governance variables are found for both groups. Although the 

average of ROA in developed countries is very low, the ROA result for emerging markets boosts the 

overall mean for the ROA ratio to above 1. However, the standard deviation of ROA from combined 

samples is much higher than standard deviation of ROA in each group. The data shows that the ROA 

variation becomes greater when banks in emerging and developed countries are mixed. The standard 

deviations of the other variables are between the results of the developed countries and the emerging 

markets, the same as the mean values. 
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Table 5. Correlation Matrix 
This table shows the correlation in each variable by using 80 samples banks from developed and emerging market countries. Correlation 

matrix is done using STATA.  

    govtinst    -0.0645   0.0469  -0.1685  -0.1504   0.0711   0.3573   0.3328   0.0952   1.0000
 foreigninst    -0.0940  -0.0044  -0.0990  -0.0496  -0.1353   0.1693   0.6888   1.0000
institutio~l    -0.0827   0.0608  -0.1591  -0.0749  -0.0321   0.5423   1.0000
    largeown     0.1760   0.3238  -0.2590  -0.3869  -0.1622   1.0000
  ceoduality    -0.0025   0.0222  -0.1432   0.2644   1.0000
independence    -0.2527  -0.3218   0.3872   1.0000
   boardsize    -0.2338  -0.3164   1.0000
         roa     0.4388   1.0000
     tobinsq     1.0000
                                                                                               
                tobinsq      roa boards~e indepe~e ceodua~y largeown instit~l foreig~t govtinst

 
 

Table 5 reports the correlation matrix between the variables. As seen in the table, there is no strong 

correlation between the dependent variables, the Tobin‟s Q and ROA, and the independent variables, 

which are all corporate governance variables. The correlation between independent variables is 

relatively low, except between institutional ownership and foreign ownership that has a correlation of 

0.688.  

 

3.4 The Econometric Model 

 

This research uses panel data analysis because panel data is the most efficient tool when the sample 

collected is a combination of time series and cross-sectional data. For empirical analysis, Ordinary Least 

Square (OLS) multi-regression analysis is employed to analyse the influence of each corporate 

governance factor (the independent variables) on bank performance (the dependent variable) within 

developed and emerging countries. The OLS regression is done using STATA software and comparative 

studies are conducted to identify the similarities and differences of corporate governance‟s influence on 

banks‟ performance between these groups. I ran an OLS regression for all countries and also a separate 

OLS regression for emerging and developed countries to see the difference and conduct comparative 

analysis of the regression results. Due to the high correlation between institutional ownership and 

foreign ownership, this research analyses the regression models by separating ownership measurement 

variables into two groups: first, large shareholders and institutional ownership, and second, foreign and 

government ownership.The regression model used in this study is as follows:  

 

OLS regression model for all countries: 

 
 

OLS regression model for each group: 
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Where:  

i is financial firms 1-n; t is years 2007-2010.  

β is the estimated coefficients for the constant and each of the independent variables in the model.  

PERF is the measure of bank performance, either Tobin‟s Q or ROA.  

BSIZE is the number of board members.  

BIND is the percentage of independent directors in the board  

CEO is a dummy variable, one if the observation has one person as a Chairman and CEO, and zero 

otherwise. 

LARGE is a dummy variable, one if there is a single shareholding in the firm at least 10%, or zero 

otherwise.  

INST is the percentage of shares held by institutional shareholders.  

GOVT is the percentage of shares held by government institutions.  

FOR is the percentage of shares held by foreign institutions.  

YEAR is a dummy variable that equals one for each of the four years, and zero otherwise. 

DEVELOPED is a dummy variable, one if the bank is included in developed countries and zero 

otherwise. 

COUNTRY is a dummy variable, one for each of the fifteen countries, and zero otherwise. 

εit is the error term  

 

In this research, there is a problem that the independent variables and dependent variables might be 

determined simultaneously. Following Andres and Vallelado (2008), this paper uses lags of independent 

variables as the instruments to deal with the endogeneity problem. This research runs regressions using 

two dependent variables, Tobin‟s Q and ROA, as proxies for bank performance to test the robustness of 

the results. This research analyses the determinants of the corporate governance influence on bank 

performance using an F test of joint significance for all independent variables. The F test aims to test the 

hypothesis that the corporate governance factors have a significant influence on bank performance. 

 

CHAPTER IV : EMPIRICAL RESULTS 

 

4.1 Characteristics of Banks in Developed and Emerging Markets Countries 

 

As mentioned before, one of the motives of this research is to analyse the difference between developed 

countries and emerging markets in terms of banks‟ corporate governance and performance within the 

same timeframe (2007-2010). A two-sample mean-comparison test using a T-test was conducted to 

assess whether there is a significant difference in terms of banks‟ performance and corporate governance 

between developed and emerging countries, with the null hypothesis that the two groups have equal 

means. Banks in emerging markets are expected to have better performance. 

 

The result of the T-test in Table 6 shows there are statistically significant differences between banks in 

emerging markets and developed countries at the 1% significance level for all variables, except CEO 

duality and foreign ownership. These results support Hypothesis 5 in that there are differences between 

banks in developed and emerging market countries in terms of different corporate governance.The 

average for each bank performance measure in the emerging markets is significantly higher than in 

developed countries; and this result supports the expectation that banks in emerging markets were 

affected less by the crisis and performed better than banks in developed countries. In terms of corporate 

governance, whether using internal control or an ownership monitoring mechanism, each mechanisms 
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has one variable that gives an insignificant difference between emerging markets and developed 

countries. Corporate governance practice in terms of CEO duality is not statistically different between 

these groups, with an average of 0.15 in emerging markets and 0.167 in developed countries, which 

means both groups are less likely to have one person as a Chairman and CEO. Although the mean value 

of foreign ownership in emerging markets looks slightly higher than developed countries, it is 

apparently not statistically different due to the high standard deviation of foreign ownership in emerging 

markets and developed countries.  

 

Table 6. Mean-Comparison Test 
This table shows the comparison for the average of each variable between developed countries and emerging markets. Data for Tobin‟s Q 

and ROA were taken from 2007 to 2010 and data for the other variables were taken from 2006 to 2009. Two-sample mean-comparison t-
test is done using STATA.  

  
Banks in 

Emerging Markets 

Banks in 

Developed Countries t-value 

 

 

p-value 

Bank Performance        

Tobin's Q 1.080421 1.026072 6.0819 0.000*** 

ROA 1.673158 0.4114881 15.4643 0.000*** 

Internal Control Mechanism       
 

Board Size 13.84211 18.00595 -6.1199 0.000*** 
Board Independence 36.74513 62.00696 -9.3836*** 0.000*** 

CEO Duality 0.1513158 0.16667 -0.3736 0.7090 

Ownership Monitoring Mechanism        

Large Ownership 0.7960526 0.2335329 12.0942*** 0.000*** 

Institutional Ownership 70.25796 56.79089 2.9351*** 0.0036*** 

Foreign Ownership 23.55934 20.57917 0.6447 0.5196 

Government Ownership 16.83322 3.771012 4.7247*** 0.000*** 

Notes: *** Statistically significant at 1% (two-tailed) 

 

4.2 Multiple Regression Results 

 

The relationship between bank performance and corporate governance from 2007 to 2010 was examined 

by regressing two proxies of bank performance, Tobin‟s Q and ROA, on corporate governance 

variables, which are board size, board independence, CEO duality, large ownership, institutional 

ownership, foreign ownership, and government ownership.   

 

4.2.1 Regression Result Using Tobin’s Q as Dependent Variable 

 

Table 7 presents the regression results for all corporate governance mechanisms with Tobin‟s Q as the 

proxy of bank performance. Column (i) and (ii) show the regression results without the developed-

country dummy, while column (iii) and (iv) include the developed-country dummy. This research shows 

the regression results when the ownership monitoring mechanism variables are separated, either only 

including large shareholders and institutional ownership, or government and foreign ownership. 
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Table 7. Regression Results Using Tobin’s Q 
This table shows the OLS multiple regression result of 80 samples from 2007 to 2010 using Tobin‟s Q as dependent variable. Column (i) 

and (ii) show regression model without developed-country dummy. Column (iii) and (iv) include developed-country dummy in regression 

model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at  1% 

(***), 5%(**), and 10%(*).  

TOBIN'S Q (i) (ii) (iii) (iv) 

Board Size 
-0.0017 

(0.006)*** 

-0.0021 

(0.001)*** 

-0.0015 

(0.017)** 

-0.0016 

(0.009)*** 

Board Independence 
-0.0004 

(0.034)** 

-0.0007 

(0.000)*** 

-0.0002 

(0.232) 

-0.0003 

(0.115) 

CEO Duality 
0.011 
(0.388) 

0.006 
(0.668) 

0.0059 
(0.638) 

0.0023 
(0.849) 

Large Ownership 
0.044 

(0.000)*** 
  

0.025 

(0.037)** 
  

Institutional Ownership 
-0.0004 

(0.005)*** 
  

-0.0004 

(0.021)** 
  

Foreign Ownership   
-0.0002 

(0.202) 
  

-0.0002 

(0.232) 

Government Ownership   
-0.0003 

(0.083)* 
  

-0.0004 

(0.026)** 

Constant 
1.134 

(0.000)*** 

1.153 

(0.000)*** 

1.145 

(0.000)*** 

1.154 

(0.000)*** 

y2008 
-0.027 

(0.047)** 

-0.024 

(0.072)* 

-0.026 

(0.055)* 

-0.024 

(0.072)** 

y2009 
-0.049 

(0.000)*** 

-0.044 

(0.000)*** 

-0.047 

(0.000)*** 

-0.043 

(0.000)*** 

y2010 
-0.053 

(0.000)*** 

-0.045 

(0.001)*** 

-0.050 

(0.000)*** 

-0.045 

(0.000)*** 

Developed     
-0.033 

(0.013)** 

-0.046 

(0.000)*** 

Adjusted R2 0.1663 0.1375 0.1857 0.1899 

Number of Observations 320 320 320 320 

F-test 11.45*** 8.40*** 12.15*** 12.12*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 

 

By omitting foreign and government ownership in the regression model, Column (i) reports that the 

influence of board size, large shareholders, and institutional ownership are statistically significant at 1% 

where board size and institutional ownership have negative relationship and large shareholders has a 

positive relationship to Tobin‟s Q. The coefficient of board independence is negative, statistically 

significant at 5%, while CEO duality does not have a significant influence on Tobin‟s Q. Column (ii) 

presents the results where we include foreign and government ownership variables and omit large 

shareholders and institutional ownership. The Board size variable still has a significant negative 

relationship at 1%, but the analysis of board independence changes from being significantly negative at 

5% to significantly negative at 1%. CEO duality and foreign ownership do not have a significant 

influence on bank performance, while the coefficient for government ownership is negative, statistically 

significant at 10%. 

The year dummies for 2009 and 2010 have constant significance in their relationship with bank 

performance in column (i) and (ii), while the coefficient of the year dummy for 2008 changes in 
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significance level. These columns present the evidence that the significance level of year dummy 2008 

changes from 5% to 10% when we change the ownership variables, while year dummies of 2009 and 

2010 are steady at 1% of significance level in both columns.   

 

The adjusted R
2
 in column (i) is higher than column (ii), which means large shareholder and institutional 

ownership variables are better in explaining the dependent variable than foreign and government 

ownership variables. At the 10% confidence level, board size, board independence, institutional 

ownership, and government ownership have significant negative influence, but large ownership has 

significant positive relation to Tobin‟s Q. This means, without taking into account developed-country 

specific characteristics, the Tobin‟s Q will be greater when a bank has a smaller board size, a less 

independent board, more block-holders, and less institutional and government ownership. Neither CEO 

duality nor foreign ownership has significant influence to bank performance. 

 

Column (iii) and (iv) show the regression results including developed-country dummies in the regression 

model. Developed-country dummies account for the specific characteristics of developed countries, 

which differentiate them from the emerging markets, in relation to corporate governance and bank 

performance. By taking into account these dummy, the coefficient of board independence becomes 

insignificant, regardless which ownership variables are used. Without foreign and government 

ownership, column (iii) reports that the significance level of board size, large ownership, and 

institutional ownership have altered from 1% to 5%. The significance level of government ownership 

has changed as well from 10% to 5%. The coefficient of CEO duality and foreign ownership remain 

insignificant as in the previous columns.  

 

After the developed-country dummies were included, the adjusted R
2
 in the regression model with 

foreign and government ownership in column (iv) had a higher adjusted R
2
 than the regression model 

with large and institutional ownership in column (iii). These results are in contrast with regression 

models without the developed-country dummy, where the regression model with foreign and 

government ownership generated a lower adjusted R
2
. When developed-countries specific characteristics 

are taken into account, foreign and government ownership variables can explain the dependent variable 

better than large shareholders and institutional ownership variables. Having a developed-country dummy 

in the regression model also improves the adjusted R
2
, although it still indicates very low relationship 

because only around 19% of the dependent variable can be explained by the independent variables.  

 

4.2.2 Regression Results Using ROA as The Dependent Variable 

 

Table 8 investigated the regression results using ROA as the proxy for bank performance. Without the 

developed-country dummies, Column (i) and (ii) suggest that the coefficients of board size and board 

independence are negative and statistically significant at 1%. The coefficient of large ownership is 

positive and significant at the same level. Although the coefficient of institutional ownership is negative 

and significant at 5%, the foreign and government ownership variables are insignificant at the 

conventional level. Similar to previous results, CEO duality does not have a significant relationship with 

bank performance. Column (i) and (ii) show that the year dummies of 2008 and 2009 are statistically 

significant at 1% irrespective of the ownership variables. However, the year dummy for 2010 changes 

from significant at 10% to insignificant at a conventional level, with regard to the ownership variables 

that were included in the model.  
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Table 8 Regression Results Using ROA 
This table shows the OLS multiple regression result of 80 samples from 2007 to 2010 using ROA as dependent variable. Column (i) and 

(ii) show regression model without developed-country dummy. Column (iii) and (iv) include developed-country dummy in regression 

model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at  1% 

(***), 5%(**), and 10%(*).  

ROA (i) (ii) (iii) (iv) 

Board Size 
-0.025 

(0.001)*** 

-0.030 

(0.000)*** 

-0.017 

(0.004)*** 

-0.017 

(0.002)*** 

Board Independence 
-0.006 

(0.002)*** 

-0.009 

(0.000)*** 

0.0001 

(0.958) 

0.0000 

(0.996) 

CEO Duality 
0.229 

(0.113) 

0.150 

(0.340) 

0.022 

(0.863) 

0.058 

(0.650) 

Large Ownership 
0.619 

(0.000)*** 
  

-0.073 

(0.565) 
  

Institutional Ownership 
-0.003 

(0.028)** 
  

-0.0003 

(0.762) 
  

Foreign Ownership   
-0.0003 

(0.764) 
  

-0.0003 

(0.809) 

Government Ownership   
-0.0005 

(0.835) 
  

-0.0047 

(0.033)** 

Constant 
1.852 

(0.000)*** 

2.217365 

(0.000)*** 

2.246 

(0.000)*** 

2.247 

(0.000)*** 

y2008 
-0.492 
(0.000)*** 

-0.441 
(0.001)*** 

-0.445 
(0.000)*** 

-0.435 
(0.000)*** 

y2009 
-0.561 

(0.000)*** 

-0.472 

(0.002)*** 

-0.475 

(0.000)*** 

-0.449 

(0.000)*** 

y2010 
-0.274 

(0.052)* 

-0.158 

(0.245) 

-0.164 

(0.167) 

-0.139 

(0.227) 

Developed     
-1.241 

(0.000)*** 

-1.253 

(0.000)*** 

Adjusted R2 0.2339 0.1724 0.4729 0.4862 

Number of Observations 320 320 320 320 

F-test 17.73*** 12.01*** 41.13*** 41.24*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 
 

The results indicate that the ROA will be greater when the companies have a smaller board size, less 

independent boards, less institutional ownership, and more block-holders. Foreign and government 

ownership have no significant relationship with ROA and they are not able to explain the dependent 

variable better than large shareholders and institutional ownership. This is represented by the adjusted 

R
2
 where column (ii) has a much lower adjusted R

2
 than column (i). Compared to the regression result 

using Tobin‟s Q, all of the results are robust, except government ownership. The market-based measure 

is better to portray the government ownership relationship with bank performance than using the 

accounting-based measure as a proxy for bank performance. 

 

After adding the developed-country dummies in Column (iii) and (iv), only board size and government 

ownership that have a statistically significant relationship with bank performance at 5% and 1%, 

respectively.  Board independence, large ownership, and institutional ownership become insignificant. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 401



 

 

By using ROA as the robustness test for the Tobin‟s Q regression results, we conclude that almost all 

results report a robust outcome, except large ownership and institutional ownership.   

 

The year dummies for 2008 and 2009 are negative, statistically significant at 1% as in prior columns 

without the developed-country dummies. The developed-country dummies also match this significance 

level. However, the year dummy for 2010 is insignificant in the regression model with the developed-

country dummies, regardless of the ownership mechanism variables.  

 

The adjusted R
2
 in the regression models with the developed-country dummies using ROA have the 

same pattern as the regression models with the developed-country dummies using Tobin‟s Q. As seen in 

Column (iii) and (iv), the regression model that includes government and foreign ownership variables 

generates a higher adjusted R
2
 than the model with large shareholders and institutional ownership. This 

is caused by government ownership which has a significant influence, while large shareholders and 

institutional ownership have no significant influence on ROA. The adjusted R
2
 of the regression model 

with the developed-country dummies is substantially higher compared to the model without the 

developed-country dummies, although the adjusted R
2 

is still below 50%, which is not considered high 

enough to be said that the dependent variable is well explained by the independent variables. Due to 

many changes of significance level and the big improvement of adjusted R
2
, we can conclude that 

developed-countries specific characteristics have a very important role in verifying the influence of 

corporate governance on bank performance.  

Overall, the regression results using ROA generate a higher adjusted R
2
 than Tobin‟s Q, which means 

the accounting-based measure can be explained better by the independent variables. Even though the 

market-based measure is less influenced by the joint independent variables, the Tobin‟s Q has a 

significant relationship with four corporate governance variables, which are board size, large 

shareholders, institutional ownership, and government ownership, while ROA is only significantly 

related with two independent variables (board size and  government ownership). All the regression 

results, whether using Tobin‟s Q or ROA, are significant by the F-test at the 1% level, which means that 

jointly all the corporate governance variables have a significant influence on bank performance, using 

either Tobin‟s Q or ROA. 

 

4.2.3 Comparative Analysis Between Banks in Developed Countries and Emerging Market 

Countries 

 

Tables 9 to 12 show the separate OLS regression results using Tobin‟s Q and ROA in order to compare 

the corporate governance influence on bank performance between developed countries and emerging 

markets. These two groups generate some similarities and differences in terms of their relationship 

between corporate governance and bank performance. Table 9 and 10 present the regression results for 

developed countries using Tobin‟s Q and ROA, respectively, while Table 11 and 12 report regression 

results for emerging markets with the same bank performance proxies.  
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Table 9 Regression Results Using Tobin’s Q for Developed Countries 
This table shows the OLS multiple regression result of 48 samples banks in developed countries from 2007 to 2010 using Tobin‟s Q as 

dependent variable. Column (i) and (ii) show regression model without country dummy. Column (iii) and (iv) include country dummy in 

regression model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at 1% 

(***), 5%(**), and 10%(*).  

TOBIN'S Q (Developed) (i) (ii) (iii) (iv) 

Board Size 
-0.002 
(0.000)*** 

-0.003 
(0.000)*** 

-0.001 
(0.057)* 

-0.001 
(0.029)** 

Board Independence 
-0.0002 

(0.392) 

-0.0003 

(0.258) 

-0.0001 

(0.579) 

-0.0001 

(0.602) 

CEO Duality 
0.006 

(0.532) 

-0.006 

(0.450) 

0.008 

(0.287) 

0.008 

(0.283) 

Large Shareholders 
0.024 

(0.049)**  

0.003 

(0.823)  

Institutional Ownership 
-0.0002 

(0.169)  

-0.000 

(0.870)  

Foreign Ownership 
 

-0.0005 

(0.075)*  

0.0002 

(0.529) 

Government Ownership 
 

0.0003 

(0.435)  

-0.0002 

(0.671) 

Constant 
1.098 

(0.000)*** 

1.108 

(0.000)*** 

1.044 

(0.000)*** 

1.039 

(0.000)*** 

y2008 
0.024 

(0.187) 

0.025 

(0.155) 

0.022 

(0.153) 

0.021 

(0.166) 

y2009 
-0.022 

(0.042)** 

-0.021 

(0.049)** 

-0.025 

(0.007)*** 

-0.026 

(0.006)*** 

y2010 
-0.047 

(0.000)*** 

-0.045 

(0.000)*** 

-0.049 

(0.000)*** 

-0.049 

(0.000)*** 

Country dummy Not included Not included Included Included 

Adjusted R2 0.212 0.222 0.409 0.411 

Number of Observations 168 168 168 168 

F-test 8.22*** 8.32*** 16.57*** 14.79*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 

 

As seen in Table 9, 10, and 12, all regression results without country dummy variables agreed that a 

smaller board size leads to better performance, whether in developed countries or emerging markets. 

These results are consistent with theories that a lower number of directors is more effective. By adding 

country dummies, only Table 8 shows a significant negative relationship between board size and bank 

performance.  

 

On the other hand, board independence does not give a robust result. With the market-based 

performance measure, board independence has no significant relationship, regardless whether in 

developed or emerging market countries, with or without country dummies. The results are varied when 

the accounting-based performance measure is used. There is a difference in the board independence 

relationship with bank performance in these two groups. There is a positive relationship between board 

independence and bank performance in developed countries. This result does not support the recent 

closely-related paper by Erkens et al (2012) which found a significant negative relationship between 
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board independence and bank performance in 30 countries that suffered most from the crisis. In contrast, 

this research finds a negative relationship in the regression model for emerging markets without country 

dummies, although the result shows an insignificant relationship after country dummies are added. This 

relationship is only a success portrayed using the ROA, while using Tobin‟s Q is unsuccessful in 

identifying a significant relationship.  

 

Table 10 Regression Results Using ROA for Developed Countries 
This table shows the OLS multiple regression result of 48 samples banks in developed countries from 2007 to 2010 using ROA as 

dependent variable. Column (i) and (ii) show regression model without country dummy. Column (iii) and (iv) include country dummy in 

regression model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at 1% 

(***), 5%(**), and 10%(*).  

ROA (Developed) (i) (ii) (iii) (iv) 

Board Size 

-0.013 

(0.016)** 

-0.014 

(0.011)** 

0.005 

(0.570) 

0.002 

(0.767) 

Board Independence 

0.006 

(0.000)*** 

0.006 

(0.005)*** 

0.005 

(0.100)* 

0.005 

(0.065)* 

CEO Duality 

0.120 

(0.258) 

0.125 

(0.273) 

0.245 

(0.147) 

0.215 

(0.192) 

Large Shareholders 

-0.015 

(0.927)   

0.147 

(0.281)   

Institutional Ownership 

-0.000 

(0.791)   

-0.001 

(0.411)   

Foreign Ownership   

0.003 

(0.474)   

0.004 

(0.552) 

Government Ownership   

-0.009 

(0.182)   

-0.010 

(0.225) 

Constant 

0.673 
(0.000)*** 

0.647 
(0.002)*** 

0.448 
(0.147) 

0.379 
(0.186) 

y2008 

-0.594 

(0.000)*** 

-0.608 

(0.000)*** 

-0.613 

(0.000)*** 

-0.632 

(0.000)*** 

y2009 

-0.756 

(0.000)*** 

-0.721 

(0.000)*** 

-0.775 

(0.000)*** 

-0.747 

(0.000)*** 

y2010 

-0.326 

(0.022)** 

-0.282 

(0.033) ** 

-0.364 

(0.008)*** 

-0.308 

(0.014)** 

Country dummy Not included Not included Included Included 

Adjusted R2 0.216 0.258 0.227 0.2694 

Number of Observations 168 168 168 168 

F-test 11.42*** 11.89*** 8.15*** 8.51*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 

 

The CEO duality variable has no significant relationship with bank performance in developed countries, 

but this variable shows a significant positive relationship with ROA in emerging market countries. This 

result is consistent with study of Zulkafli and Samad (2007) where CEO duality is detrimental to the 

bank performance of Asian emerging markets in 2004.  

 

In terms of ownership monitoring mechanisms, Table 9 and 10 show that large shareholders and foreign 

ownership have a significant relationship to bank performance when we do not include country dummies 
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in the regression models. The relationship of all ownership variables with bank performance in 

developed countries became insignificant after country dummies were included in the regression model.  

 

Table 11 Regression Results Using Tobin’s Q for Emerging Markets 
This table shows the OLS multiple regression result of 32 samples banks in emerging market countries from 2007 to 2010 using Tobin‟s Q 

as dependent variable. Column (i) and (ii) show regression model without country dummy. Column (iii) and (iv) include country dummy in 

regression model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at  1% 

(***), 5%(**), and 10%(*).  

TOBIN'S Q (Emerging) 
(i) (ii) (iii) (iv) 

Board Size 
0.002 

(0.275) 

0.002 

(0.360) 

-0.003 

(0.248) 

-0.003 

(0.213) 

Board Independence 
-0.0005 

(0.140) 

-0.0005 

(0.197) 

0.000 

(0.993) 

0.000 

(0.970) 

CEO Duality 
0.014 

(0.585) 

0.019 

(0.437) 

-0.008 

(0.833) 

-0.002 

(0.948) 

Large Shareholders 
0.040 

(0.100)* 
  

0.052 

(0.031)** 
  

Institutional Ownership 
-0.0005 

(0.028)** 
  

-0.0004 

(0.039)** 
  

Foreign Ownership   
-0.0002 

(0.217) 
  

-0.0003 

(0.053)* 

Government Ownership   
-0.0006 

(0.002)** 
  

-0.0009 

(0.000)*** 

Constant 
1.124 

(0.000)*** 

1.133 

(0.000)*** 

1.144 

(0.000)*** 

1.168 

(0.000)*** 

y2008 
-0.083 

(0.000)*** 

-0.075 

(0.000)*** 

-0.086 

(0.000)*** 

-0.072 

(0.000)*** 

y2009 
-0.079 

(0.000)*** 

-0.068 

(0.001)*** 

-0.082 

(0.000)*** 

-0.0623 

(0.000)*** 

y2010 
-0.058 
(0.011)** 

-0.045 
(0.043)** 

-0.060 
(0.005)*** 

-0.039 
(0.048)** 

Country dummy Not included Not included Included Included 

Adjusted R2 0.1275 0.139 0.2721 0.3184 

Number of Observations 152 152 152 152 

F-test 3.75*** 4.70*** 5.28*** 5.49*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 

 

Table 11 and 12 report that the negative relationships of institutions and government ownership with 

bank performance in emerging markets are robust. These negative relationships support the findings of 

Erkens et al (2012) and Zulkafli and Samad (2007), respectively. The robustness can also be seen for the 

large shareholders which have a significant positive relationship with the market-based and accounting-

based performance measures. Table 11 shows that when using Tobin‟s Q as the dependent variable, the 

relationship between foreign ownership and bank performance is significantly negative, but the 

coefficient of foreign ownership becomes insignificant when ROA is used as the dependent variable. 
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Table 12 Regression Results Using ROA for Emerging Markets 
This table shows the OLS multiple regression result of 32 samples banks in emerging market countries from 2007 to 2010 using ROA as 

dependent variable. Column (i) and (ii) show regression model without country dummy. Column (iii) and (iv) include country dummy in 

regression model. Large ownership and institutional ownership variables are separated from foreign and government ownership due to high 

correlation. p-Value is in bracket and number in the upper line is the coefficient. The significance level of the coefficients are varied at  1% 

(***), 5%(**), and 10%(*).  

ROA (Emerging) (i) (ii) (iii) (iv) 

Board Size 

-0.029 

(0.044)** 

-0.028 

(0.047)** 

0.005 

(0.791) 

0.004 

(0.849) 

Board Independence 

-0.014 

(0.000)*** 

-0.014 

(0.000)*** 

0.006 

(0.105) 

0.006 

(0.128) 

CEO Duality 

0.074 

(0.763) 

0.1443 

(0.572) 

0.544 

(0.007)*** 

0.547 

(0.008)*** 

Large Shareholders 

0.122 

(0.529)   

0.345 

(0.045)**   

Institutional Ownership 

-0.003 

(0.053)*   

-0.003 

(0.044)**   

Foreign Ownership   

-0.001 

(0.517)   

-0.002 

(0.148) 

Government Ownership   

-0.004 

(0.047)**   

-0.004 

(0.034)** 

Constant 

2.814 

(0.000)*** 

2.745 

(0.000)*** 

2.298 

(0.000)*** 

2.418 

(0.000)*** 

y2008 

-0.281 

(0.106) 

-0.257 

(0.128) 

-0.339 

(0.018)** 

-0.267 

(0.053)* 

y2009 

-0.203 

(0.270) 

-0.182 

(0.317) 

-0.264 

(0.065)* 

-0.164 

(0.216) 

y2010 

-0.046 
(0.805) 

-0.004 
(0.984) 

-0.101 
(0.468) 

0.009 
(0.941) 

Country dummy Not included Not included Included Included 

Adjusted R2 0.162 0.164 0.531 0.533 

Number of Observations 152 152 152 152 

F-test 7.74*** 8.16*** 13.19*** 13.33*** 

Notes: ***Statistically significant at 1%, **Statistically significant at 5%, *Statistically significant at 10% 

 

To sum up the differences between the developed countries and emerging markets in terms of corporate 

governance‟s influence on bank performance, we can conclude that board size and board independence 

have a significant relationship in developed countries, while the other corporate governance variables 

have significant relationships in emerging market countries. In developed countries, board size is 

negatively related to Tobin‟s Q, while board independence has a positive relationship with ROA. In 

emerging markets, CEO duality and large shareholders have significant positive influence on ROA, 

whereas institutional, foreign, and government ownership have significant negative relationships with 

Tobin‟s Q.  

 

By analysing the adjusted R
2
 of all regression models, this research summarizes that banks‟ performance 

in developed countries are better explained by corporate governance with the market-based performance 

measure (Tobin‟s Q) rather than the accounting-based performance measure (ROA). On the contrary, 

the adjusted R
2
 figures for emerging markets are higher using ROA than Tobin‟s Q, which means the 
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accounting-based performance measure has a stronger relationship with the corporate governance 

mechanisms in emerging markets banking firms. 

CHAPTER V : CONCLUSIONS 
 

This study presents empirical evidence on the relationship between corporate governance mechanisms 

and bank performance during and after financial crisis from 2007 to 2010 and introduces the differences 

and similarities of this relationship between developed countries and emerging markets. In order to 

examine how corporate governance influences bank performance I used a market-based performance 

measure (Tobin‟s Q) and an accounting-based performance measure (ROA) as dependent variables in 

OLS regression models with a sample of 80 banks across 15 countries, including 8 developed countries 

and 7 emerging market countries. In general, the samples represent 78.11% of the industry‟s total assets 

and 77.21% of the industry‟s total market capitalization. 

 

The first finding in this research has supported our Hypothesis 1, in which banks with a smaller board 

size performed better during the crisis. Compared to banks in developed countries, this research also 

finds that banks in emerging markets have a significantly lower average number of members in the 

board, while Tobin‟s Q and ROA have significantly higher mean values. These findings could suggest 

that board size has a significant influence as one of the reasons why banking firms in emerging markets 

have better performance during the crises.  Referring to previous studies, such as Andres and Vallelado 

(2008) and Yermack (1996), the addition of more directors has increased the coordination problem, free-

riding, and decision-making time, which leads to less efficient management; rather than the benefit of 

monitoring and advising. The different of board sizes between developed and emerging countries could 

be affected by the complexity level of the banks, where developed countries should have more complex 

banking systems than in emerging markets. 

 

The second finding shows that Hypothesis 2 in which banks with more independent directors in the 

board will have better performance, is not supported. The findings show that there is no statistically 

significant relationship between board independence and bank performance. Banks in emerging markets 

with less independent directors have performed better compared with developed countries during the 

crisis. Even though the codes of good corporate governance usually include the high percentage 

requirement of independent directors and the study prior financial crisis 2007-2008 (Cook, Hogan, and 

Kieschnick (2004)) has mentioned that countries who survived in the crisis are those who have greater 

proportion of independent directors, the empirical evidence in this study shows that a higher proportion 

of independence in the board gives poor performance to the bank. A potential explanation of this result 

might be because more independent directors on the board took more risky investment projects prior to 

the financial crisis in 2007-2008. Independent directors tend to behave in the shareholders‟ best interest 

whose aim is to get higher returns through higher risk projects, while management is more risk-averse. 

Another potential explanation for this negative relationship is that higher levels of board independence 

lead to the more access to capital markets; during the crisis, the boards of directors protected banks from 

bankruptcy and lack of capital adequacy by raising more equity capital, which lead to a significant 

wealth transfer from shareholders to debt-holders and damage to the market value of the banks.  

 

The third finding on Hypothesis 3 that the smaller presence of CEO duality affect positively on bank 

performance is that there was no significant influence between CEO duality and bank performance 

during the crises. The CEO duality practice in developed and emerging markets is not significantly 
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different either. Although US banks have combined leadership and most of other developed countries 

have separated leadership, these banks were still more affected and performed worse during the crises. 

This also happened in emerging markets where most of the Indian companies had CEO duality and other 

emerging countries had separated leadership, but the average bank performance in the other emerging 

markets was better during the crises. This implies an insignificant relationship between CEO duality and 

bank performance. 

 

With regard to Hypothesis 4 that banks that have a larger presence of block-holders, more institutional 

ownership and foreign ownership, and less government ownership, will have better performance, this 

study supports the hypothesis in terms of large block-holders and government ownership. However, the 

findings show that institutional ownership was significantly negatively related to bank performance 

during the crisis, which is the opposite of our hypothesis, and there is no significant relationship to 

foreign ownership. When a large percentage of institutional shareholders owned by the bank not as 

block-holders, these institutions held relatively few shares, thus they have less strong incentives to 

monitor management and these shares were likely to be liquidated when the banks had poor 

performance, especially during the crisis, to save their own institutions.  

 

The last finding related to comparative analysis was on Hypothesis 5, that there are differences between 

banks in developed and emerging market countries in their respective governances; and in terms of the 

corporate governance relationship with bank performance, is partially supported. The findings show 

that the significant different characteristics of corporate governance between these two groups come out 

in all variables, except CEO duality and foreign ownership. The differences between developed and 

emerging market countries in terms of banks‟ corporate governance relationship with their performance 

appear in all corporate governance variables. The significant relationships in developed countries appear 

to be board size and board independence, while the other variables have no significant influence. On the 

contrary, board size and board independence have no significant influence within emerging markets, 

while CEO duality and the ownership monitoring mechanisms, such as large shareholders, institution 

ownership, foreign ownership, and government ownership, are significantly related with bank 

performance.  

 

This study introduces new findings from other previous corporate governance research by comparing 

developed countries with emerging markets. All of the corporate governance relationships with bank 

performance are different between these groups, which might be the cause of why some emerging 

countries were affected less and performed better during the crisis. The relationship might be changed 

when developed and emerging markets are combined and separated due to different characteristics of 

corporate governance being applied. Country-specific characteristics have the necessary role of 

determining the influence of corporate governance on bank performance, which created the poor 

performance of the financial institutions as the roots of the global financial crisis in 2007-2008.  

 

This study is constrained by the availability of relevant data, especially for some banking firms from 

emerging markets for the period before 2006, therefore it limits the samples covering these periods to 

only 2006 and after. Due to limitations on sources and time, the research uses basic OLS regression 

models and the sample size in this research has been limited to 80 publicly listed banks which is a small 

fraction of total amount publicly listed banks across the 15 countries. These 80 publicly listed banks, 

however, represent the majority of the total assets and total market capitalization in the countries‟ 

banking industry. Out of many categories of corporate governance, in this research we focused on the 
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internal control and ownership monitoring mechanism, with three variables for internal control, and four 

variables for the ownership monitoring mechanism. Because of a small number of samples have 

experienced mergers and acquisitions, this study has ignored the merger and acquisition effect during 

the sample period. This research also disregards the possibility of different accounting standards being 

implemented in different countries. All the data used here are taken from reliable database resources, 

such as Thomson One Banker, Bloomberg, and Thomson Reuters Datastream, as well as the annual 

reports of all the banks.  

 

The recommendations for future research have also been identified. First is to explore the most 

appropriate research methodology and test the violation of the regression assumptions so the objective of 

the topic research can be evaluated and assessed more accurately. Wider samples and larger 

observations may be included in the future research, which can be done in many ways, such as including 

more countries, a longer time-period, or adding non-bank financial firms to get another perspective. 

Future research may consider the merger and acquisition effect and the accounting standards that are 

applied in different countries. All of these recommendations aim to create a better examination to obtain 

more accurate results from the research. 
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APPENDIX  

List of the Sample 

BRAZIL CANADA 

BancoBradesco SA Bank Of Montreal 

Banco Do Brasil SA Canadian Imperial Bank Of Commerce 

BCO Santander Brasil SA Royal Bank Of Canada 

ItauUnibanco Holding SA The Bank Of Nova Scotia 

CHINA Toronto-Dominion Bank 
Bank Of China Limited FRANCE 

Bank Of Communications Company Limited BNP Paribas 

China Citic Bank Corp. Limited Credit Agricole SA 

China Construction Bank Corporation Credit Industriel Et Commercial 

China Merchants Bank Company Limited Natixis 

Industrial & Commercial Bank Of China Li SocieteGenerale 

INDIA GERMANY 

Axis Bank Limited Commerzbank AG 

Bank Of Baroda Deutsche Bank AG 

Bank Of India Limited Deutsche Postbank AG 

Canara Bank Landesbank Berlin Holding AG 

Hdfc Bank Limited Landesbank Hessen-Thuringen Giro 
Icici Bank Limited ITALY 

Punjab National Bank Limited Banca Monte DEI Paschi 

State Bank Of India BancoPopolare 

INDONESIA IntesaSanpaolo 

Bank Central Asia Terbuka Unicredit 

Bank CimbNiaga Terbuka Unione DI Banche Italian 

Bank Danamon Indonesia TBK JAPAN 

Bank Mandiri Terbuka Mitsubishi UFJ Financial Group Inc 

Bank Negara Indonesia Terbuka Mizuho Financial Group Inc 

Bank Rakyat Indonesia Terbuka Resona Holdings Inc 

MEXICO Shinkin Central Bank 
GrupoFinancieroBanorte Sab De CV Sumitomo Mitsui Financial Group 

GrupoFinancieroInbursa Sab De CV Sumitomo Mitsui Trust Holdings Inc 

GrupoFinanciero Santander Sab De CV RUSSIA 

SOUTH AFRICA JSC VTB Bank 

Absa Group Limited Rosbank 

Firstrand Limited Sberbank Of Russia Sponsored 

Nedbank Group Limited Ural-Siberian Bank 

Standard Bank Group Limited UNITED KINGDOM 

TURKEY Barclays PLC 

Akbank TAS HSBC Holdings PLC 

Finansbank AS Lloyds Banking Group PLC 
TurkiyeGarantiBankasi AS Royal Bank Of Scotland Group PLC 

TurkiyeHalkBankasi AS Standard Chartered PLC 

Turkiye Is Bankasi AS UNITED STATES 

TurkiyeVakiflarBankasi Tao Bank Of America Corp. 

Yapi VE KrediBankasi AS Bank Of New York Mellon Corp. 

  Citigroup Inc 

  JP Morgan Chase & Company 

  PNC Financial Services Group Inc 

  US Bancorp 

  Wells Fargo & Company 
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ABSTRACT 
 

The Economic and Financial crisis of 2007/2008 led to a wide spread domino effect that destabilized the 
banking systems in the European Union countries. This case study documents the transmission and the 
influence of macroeconomic shocks on the stability of the EU banking systems and especially the German 
banking system. We use banking indices in order to identify various shocks and the periods in which they were 
incurred. Moreover we decompose our sample into two sub-samples, the “poor south” countries and the “rich 
north” countries. So in this case study, as mentioned, we focus on the German banking index and apply the 
difference-in-difference approach. What would be for example the reaction of this banking index during the 
entry period of Greece in the European Stability Mechanism (ESM) and the International Monetary Fund (IMF) 
and with what results? With the aforementioned difference-in-difference approach we try to identify the 
consequences, the transmission probability and the transmission channels of shocks in the German banking 
index. 
 
 
 

1. Introduction 

The recent financial crisis of 2007 led the banks of the European Union into a period of distress and results 
similar to the Great depression of the 1930s. This period of distress affected banks not only on their balance 
sheet results, their credit supply and their income, but also on their stock price returns. Stock markets and stock 
markets indices represent the value and the health of a company or the entire sector. Moreover stocks are quite 
sensitive to various shocks and information from the market [28, Savor, G.P., 2012]. So with the use of stock 
performance and stock returns we can measure the effect that causes a shock on banks stock index. 
 
In this paper we examine the behaviour of a specific panel econometrics method – the differences-in-
differences approach (hereafter called diff-in-diff) which was developed by Rajan, R.G. and Zingalaes, L. [27] 
(1998). We apply the diff-in-diff approach in a banking performance and sustainability context via using stock 
market returns for the first time; where in this instance the latter works as a proxy of the overall performance 
and returns of the banking sector in specific countries. This method has been applied recently in labour 
economics, econometric modelling, developmental and growth economics, banking performance in terms of 
balance sheet results, in agricultural economics in terms of productivity and more broadly in social sciences 
[29, Shadish et al. (2002)].  
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Furthermore, in the specific context under investigation, we examine the performance of the method for 
different frequencies of the time series element of the panel data (annually, quarterly and monthly) and for two 
different types of the treatment effect: permanent and transient. The results of this effort are satisfactory and 
provide new evidence on using the diff-in-diff in stock prices with different frequencies and through introducing 
transient treatment effects. 
 
The remaining of the paper is structured as follows. Section two covers the relevant literature. Section three 
describes the diff-in-diff method. Section four provides information in the sources for our data while section 
five presents the empirical analysis and a short discussion of the results. The paper ends with wrapping up the 
conclusions and highlighting avenues for future research. 
 

2. Background Literature 

The literature on the financial and banking crises is rich. Many researchers studied the effects of 
macroeconomic shocks on the economy and on the operations of banking systems.  For example after the 
Lehman Brothers collapse on September 2008, Laeven and Valencia (2011) [21] studied the effect of policy 
shocks (e.g. government intervention) on banks income and moreover the effects of such shocks on the banking 
sector and on the real economy. Cornett, M. et al. (2011) [12] study the way that banks managed the liquidity 
shock that occurred after the 2007 financial crisis. They show that banks with more cash and deposits managed 
the shock better and continued lending without problem. In a similar manner to the previous, Kashyap, Rajan 
and Stein (2002) [19] investigate in their paper the effect that a monetary policy shock could have on banks’ 
lending. 
 
In their study of banking globalization and international propagation of shocks in 2007 and 2009, Cetorelli, N. 
and Goldberg, L. (2011) [11] provide in their results evidence that banks with global operations are less 
affected by a possible shock then banks with non-global operations. Also they show that the internal capital 
market of global banks could be a possible channel of shocks propagation to their affiliates between countries. 
Canova, F. and Pappa, Evi (2007) [9] investigate the effects and the impact of a possible fiscal shock on the 
fiscal policy. Calomiris and Mason (2003) [8] study the US Great Depression and the real effects this crisis had 
on banks. 
 
The existing literature on stock prices analyses the impact that information, credit, liquidity, lending and other 
exogenous shocks could have on stock returns. Pritamani and Signal (2001) [26] investigate stocks that have 
been affected by large prices movements in the years of 1990 to 1992; they obtained their data from NYSE and 
Amex. Jayanti and Whyte (1996) [17] study stocks from various British and Canadian banks in order to analyse 
the effects of a possible failure in other banking systems on their stock value. Moreover they show that banks 
that have big debt are more affected by a possible exogenous shock. Madura and McDaniel (1991) [23] studied 
the effects of the announcements of bank loan losses on the stock prices of 13 British banks. They find that 
British banks with activities in the US banking system are more negative affected than banks with less activities 
in the US banking system. Karafiath, Mynatt and Smith (1991) [18] investigate the effects of the Brazilian debt 
moratorium (1987) on 46 US Bank stocks. In the same manner as the previous studies Bremer and Sweeney 
(1991) [5], Park (1995) [25], Brown, Harlow and Tinic (1988) [6] and Atkins and Dyl (1990) [2] investigate in 
their papers the effect of exogenous shocks on stock returns. Savor, P. (2012) [28] analyses the effect of the 
information on stock returns. He shows that if an investor receives information about a company then he 
underreacts to this; if he receives information that is caused by a shock than he overreacts. 
 
In the banking crisis literature the diff-in-diff method is used as an identification strategy. The first effort of the 
method was made by Obenauer and von der Nienburg in 1915 [24] in order to study employment effects in 
minimum wage in Oregon. Card, D. and Krueger, A.B. (1994) [10] also used this approach in Labour 
economics in order to find if a change in New Jerseys minimum wage at fast food restaurants affected or 
changed the employment rates in fast food restaurants in Pennsylvania and respectively in New Jersey. In their 
results they show that the employment is not going to be affected by a possible rise in the minimum wage. 
 
The actual model was developed by Rajan, R.G. and Zingales, L. (1998) [27]. They investigate whether or not 
industrial growth was affected by financial sector development. Duygan-Bump et al. (2012) [14] study the 
impact of the Asset-Backed Commercial Paper Money Market Mutual Fund Liquidity Facility (AMLF) on the 
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Net Flows into the Money Market Mutual Funds (ABCP). In their results they show that the evaluation of 
AMLF affected effectively the Money Market Mutual Funds (ABCP) and also the ABCP yield. Beck, T. (2003) 
[3] compares in his study the market-based system with bank-based financial system and analyse the impact 
that capital markets and banks have on the economic development. Dell’ Ariccia et al. (2008) [13] investigates 
industrial sector growth is going to be affected by a possible financial shock and Levintal, O. (2013) [22] 
studies if an income shock on banks’ balance sheet has effects on the real economy. Brunnermeier, M. et al. 
(2012) [7] uses the diff-in-diff method in order to examine the relationship of non-interest banking income pre-
crisis with the stock returns of a bank during the crisis. 
 
We employ the diff-in-diff method in order to test whether the financial crisis of 2007/2008 had real effects on 
banks and especially on their stock prices returns. Furthermore we test if this method could be applied in stock 
indices in order to analyse the influence of the crisis. To the best in our knowledge this is the first time that this 
econometric method is going to be tested on stock prices returns and also to be applied on different contexts.  
 

3. Method 
 
In this paper we apply the diff-in-diff method proposed by Rajan, R.G. and Zingales, L. (1998) [27] in order to 
study the influence of an exogenous shock from the financial crisis of 2007/2008 on stock price indices returns. 
From the literature we know that this method was applied after a policy intervention or a shock which remained 
durable after the period the intervention occurred. The most difficult part in our study was to capture this 
intervention in stock indices, because stocks and indices are characterized from transient effects. So we decide 
to test our method for two different types of effects, the permanent or durable and the transient effects. The diff-
in-diff method investigates the reaction of stock returns between the banking indices and the general stock price 
indices. We try to provide evidence that this method could be used on stock prices and that the results that the 
method gives us are satisfactory and significant. The basic model that we estimate for our sample of countries 
has the following form: 
 
                           ������ � � 	 
��������_������� ∗ ������_������ 	 ����,                                 (1) 
 
where ������ are the (log-differences) stock indices returns of sector � in country � and at time � and � is a 
constant, �������_������� is a dummy variable that equals to one if the sector is banks and zero 
otherwise, ������_������ is a dummy variable that equals to one for the years 2008 to 2012 and zero 
otherwise and ���� is a stochastic error term. Because we are going use more frequencies in the model then for 
our quarterly data � would represent the period from 2007q4-2009q2 and for the monthly data from 2007m10-
2009m6. Furthermore we test for different types of treatment effects (shocks), the permanent and the transient. 
The permanent treatment effect represents the aforementioned �; in the case of the transient treatment effect, � 
represents years 2008 and 2011 for the yearly data, 2007q4-2009q2 and 2011q1-2011q4 for the quarterly data 
and 2007m12-2009m6 and 2011m1-2011m12 for the monthly data. The 
�coefficient (interaction term) shows 
the size by which stock indices returns differ between bank indices and general stock price indices after the 
exogenous shock (in our case the financial crises of 2007/2008, which was started by the failure of Bear Stearns 
and the Lehman Brothers collapse). In this case we would expect that 
� � 0, because of the negative effect on 
stock returns following the shock.   
 
In order to capture the relative decrease of banks indices to the general stock price indices and the average 
changes in stock price returns, after the exogenous shock, we extent our model and run our regression with the 
following form: 
 
������ � � 	 
��������_������� 	 
�������_������ 	 
�������� !""# ∗ ������_�����$��� 	

����,                                                                            (2) 
 
where, as mentioned �������_������� and ������_������ are dummy variables , � represents the time, 
with the aforementioned characteristics, 
� coefficient is the average pre-shock (treatment) difference in the 
average price index return between banks indices and general stock price indices, 
� coefficient shows the 
average change in bank indices returns after the shock (treatment). The 
� coefficient is the same with the 
� 
coefficient, as the in model (1), where a negative and significant 
� shows the financial crisis (shock in our 
case) has greater impact on the specific sector index than the general index.  We include in a third regression 
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model the unemployment rate as a variable, in order to see the country-year effect and the possibility that this 
variable is going to affect the returns of the indices. The third model has the form: 
 
������ � � 	 
��������_������� 	 
�������_������ 	 
�������� !""# ∗ ������_�����$��� 	

�%�&'(��%��� 	 ����                                           (3) 
 

4. Data 
 
The Data for the current Case Study are obtained from the Thomson-Reuters DataStream database. Data on 
Bank sector price indices and General stock price indices are taken for 3 different European countries, 
Germany, Belgium and Greece. The general stock price indices are consisting from the “blue chips” companies 
which have the biggest market cap in each of the mentioned countries. Germany represents a “rich” north 
country with a strong economy in Europe; Greece faces in the worst way the effects of the recent financial 
crisis and represents a “poor” south country with a weak economy, while Belgium is a country placed in the 
heart of Europe between the aforementioned two countries. The unemployment rate for the three countries is 
obtained from the statistical office of the European Union (Eurostat). 
 
Fama, E., (1965) [15] uses in his study 30 stocks from the Dow-Jones Industrial Average and calculates the first 
differences of their natural logarithms in order to analyse their distribution. Furthermore he claims that the use 
of log price change has some advantages; that the log price change represents the yield during the period of 
keeping the stock, and that the log price change is very close to the price change in percentage terms. Harris, L. 
(1989) [16] uses log prices differences in order to calculate the stock returns. In accordance to the previous we 
calculate the returns of the two stock price indices, to do so we calculate for each index the first differences of 
logarithms as follows: 
 
                                                                   ���� � log���$� , '(-���$�.�,                                                         (4) 

 
where ���� is the logarithmic stock indices return,  log���$� is the logarithm of the index price at the end of day 
� and '(-���$�.� is the logarithm of the index price at the end the previous day � , 1. 
 
The sample period refers from 2002 until 2012, and for our analysis we use three different frequencies, yearly 
data, quarterly data and monthly data. In order to specify the exactly recession period that the financial crisis 
occurred and hit the indices as a shock, we mention in or study the recession period defined by the National 
Bureau of Economic Research (NBER). NBER defines the recession cycle from December 2007 to June 2009 
with duration of 18 months. Brunnermeier, M. et al. (2012) [7] uses in their study the aforementioned recession 
period in order to analyse banks stock returns. 
 

***Insert Figure 1*** 
 

***Insert Figure 2*** 
 

***Insert Figure 3*** 
 
From the above three figure we can verify the recession periods in our study. The noise of our indices is relative 
constant during the sample period except from two periods that a large dip incurred. The financial crisis 
displays significant movements during the years of 2008 and 2011. The first dip in 2008 was caused by the 
failure of Bear Stearns and the Lehman Brothers collapse with negative consequences in Europe. The second 
dip in 2011 was caused in Europe because of the financial problems that EU countries faced during and after 
the recession of 2007, and furthermore by Europe’s inability in order to address these specific problems.  
 
If we go down from the yearly time path (Figure 1) to the monthly time path (Figure 3) then the two periods 
become more visible. As mentioned we test three frequencies, from the above figures we can confirm the 
recession period by NBER, so the dates used for the yearly data are 2008 and 2011, for quarterly data from 
2007q4-2009q2 and 2011q1-2011q4 and for monthly data from 2007m12-2009m6 and 2011m1-2011m12.  
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5. Empirical Results – Discussion 
 

The recent financial crisis was transmitted around the countries of the EU and several stock markets decreases 
abruptly. Some EU countries faced deeper problems in their economy and asked for rescue in the EU and the 
IMF (in our sample Greece). The method used in this paper is a simple version of the diff-in-diff approach. 
Levintal, O., (2013) [22], Dell’Ariccia et al. (2008) [13] and Krozner et al. (2007) [20] used in their studies this 
approach in order to define the effects of the financial crisis on banks. 
 

***Insert Table 1*** 
 
In our empirical analysis we examine the effect that causes the financial crisis as an exogenous shock, on the 
returns of banks sector indices. In Table 1 we present the regression results of the diff-in-diff model with annual 
data. In column 2 we estimate the basic model (1) and the results show that the coefficient of the interaction 
term in the permanent treatment is negative and significant at the 1% level, indicating that banks sector returns 
rely more heavily on exogenous shocks (the financial crisis) than the returns of general sector indices. In 
columns 3 and 4 we include the unemployment as a variable of the country-year effect. The results of the third 
(3) model show us no significant changes and the model did not perform better. For this reason we did not 
include this variable in the other regressions. Regarding the second type of treatment effect we tested, the 
transient effect, the results in columns 5 and 6 show us a negative and significant interaction term at the 1% 
level confirming our hypothesis for a negative and significant interaction term �
 � 0$. Furthermore we show 
that the R-squared is bigger in the transient treatment effect model in addition to the permanent effect model, 
and that is because we capture the two dips in the indices better and the results given are stronger.  
 

***Insert Table 2*** 
 

In Table 2 we present the estimates, tested in quarterly data from the period of 2002 to 2012. In the permanent 
treatment effect (columns 1 and 2) the results given in column 2 show us a negative and significant 
-
coefficient at the 1% level. In column 3 and 4 are presented the results of the transient treatment effect model 
and we can conclude that in both columns the interaction term is negative and significant at the 10% and 1% 
level, respectively. The results of the monthly data are presented in Table 3, the results given are similar to the 
quarterly data but with smaller R-squared because of the used frequency in our sample. The interaction term is 
also negative and significant at the 1% level in columns 2 and 4 and negative and significant at the 5% level in 
column 3. 
 

***Insert Table 3*** 
 
In the basic version of the diff-in-diff model the regression coefficients were statistical significant (at 95%), so 
we were able to confirm that the tested method can be applied in this new context of banking performance, 
where the latter is measured in terms of stock market sector returns.  
 
We observed that the method runs satisfactorily in all the three aforementioned frequencies of the time-series 
element of our panel data. As expected the 
-coefficients get smaller absolute values for higher frequencies; 
thus the 
-coefficient for annually data is larger from the 
-coefficient for quarterly data and even larger than 
the 
-coefficient for monthly data as the latter captures the cumulative effect of one trading month while the 
former of three and twelve months respectively. Furthermore, as we show, the R-squared is smaller when the 
method runs on monthly data, gets higher when the method runs on quarterly data and even higher when the 
method runs on annually data; this is also well expected that as the higher the frequency of the data the more 
noisy these are, and thus less variance can be explained from the fitted models.  
 
When we added in our model one country-specific effect (i.e. the unemployment rate in the respective 
countries) then the model (3) did not perform much better, but this could be expected as in the economics 
literature there is ambiguous evidence on the impact of unemployment in the stock market. However we have 
not tried other country-specific or sector-specific variables as to be included in the third version of our model; 
we leave this step for future research. 
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As far as the effect of the treatment type, we have illustrated that the method not only works for permanent 
treatments, but also in transient treatment and in our context it seems to work better; this is also comes as no 
surprise as we knew from economic theory that the banking crisis was of transient nature and in fact we 
experienced a double-dip in 2011 and a triple-dip in early 2013, as these lines were written. 
 

6. Conclusion and further research 
 
In this paper we studied the effects of an exogenous shock (e.g. the financial crisis of 2007/2008) on three bank 
sector country indices and find that banks are more affected by a shock in comparison to the general stock price 
index which is consisting by the “blue chips” companies. We find evidence that the diff-in-diff method runs 
satisfactory in our test and that our hypothesis of a negative and significant 
-coefficient is going to be 
confirmed. Furthermore, in this study we tested for the first time the performance of the diff-in-diff method: 
 

• In the context of banking performance, measured in returns, using stock market data  
• For different frequencies of the time series element of the panel data: yearly, quarterly and monthly. 
• For two different types of the treatment effect: permanent and transient. 

 
All the above empirical investigation reconfirmed that the diff-in-diff method is a very versatile and robust 
method that can be applied in many different contexts and with almost any kind of panel data, giving in most 
situations useful and insightful results.  
 
In some additional results (that we are not presenting in this journal), we can see that German banks were less 
affected in comparison to other two countries – Belgium and Greece. This is a well-expected result as Germany 
is one of the strongest economies in the Eurozone and thus it makes sense to be affected less during the two 
periods of the banking crisis. 
 
As far as the future of similar investigations is concerned, we propose that the method should be tested for 
Heteroscedasticity on the standard errors using the White (1980) [30] correction method. Bertrand et al, (2004) 
[4] mention that the standard errors are characterized by inconsistence and as a solution they propose to use 
placebo interventions in Monte Carlo simulations. Moreover after the implementation of the two previous 
methods on the standard errors, we propose that the diff-in-diff method should be tested with higher frequencies 
(weekly, daily and intraday), including more types of fixed effects (country-time, sector-time etc.) and with 
bigger dimension of the panel data, introducing more sectors (Pharma, Construction, Automobile etc.) and more 
countries of the European Union or of Global Markets. Furthermore the diff-in-diff method could be compared 
with other models, for example the Changes-in-Changes approach. The CIC was developed and proposed by 
Athey and Imbens (2006) [1] and applies in panel data or cross section and gives more prescriptions about what 
the effect of a treatment would be if it were applied on the control group. 
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  Table 1  
Main results (annual data) 
Regression No. (1) (2) (3) (4)   (5) (6) 

Permanent treatment effect  Transient treatment effect  
(2008+) (2008 and 2011) 

Dependent variable: rPIsct               
    
banksindx_dummy 0.0086 0.0086 0.0127 

(0.05) (0.05) (0.14) 
crisis_dummy -0.3423+ -0.3432+ -0.7414** 

(-1.87) (-1.86) (-5.35) 
banksindx_crisis_dummy -0.2716 -0.4941** -0.2716 -0.2716 -0.6995** -1.3515** 

(-1.05) (-3.23) (-1.04) (-1.04) (-3.57) (-8.38) 
unemployment 0.0016 0.0016 

(0.09) (0.09) 
Constant 0.1882 0.0770 0.1738 0.1738 0.1654** 0.0887+ 

(1.45) (1.01) (0.87) (0.87) (2.67) (1.74) 

Observations 60 60 60 60 60 60 
R-squared 0.22 0.15 0.22 0.22   0.71 0.55 

Notes:  t-statistics in parentheses. The result of the regressions refers to annual data. In columns 1-4 are the regression results by the 
permanent treatment effect; in columns 5-6 are the results by the transient treatment effect. In columns 3 and 4 we include the 
unemployment as a variable (country-specific effect).  The crisis_dummy refers to the post treatment effect. The banksindx_dummy refers 
to the bank indices among the countries. 

**  significant at 1% level (p<0.01), * significant at 5% level (p<0.05), + significant at 10% level (p<0.10) 
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Table 2  
Main results (quarterly data) 
Regression No. (1) (2)   (3) (4) 
 Permanent treatment 

effect 
 Transient treatment effect  

(2007q4-2009q2) 
 

(2007q4-2009q2 and        
2011q1-2011q4) 

Dependent variable: rPIsct           
  
banksindx_dummy -0.0209 -0.0027 

(-0.74) (-0.09) 
crisis_dummy -0.1124* -0.1228** 

(-2.27) (-3.07) 
banksindx_crisis_dummy -0.0597 -0.1735** -0.1091+ -0.2154** 

(-0.85) (-3.65) (-1.93) (-5.74) 
Constant 0.0130 -0.0065 0.0261 0.0069 

(0.65) (-0.48) (1.29) (0.51) 

Observations 258 258 258 258 
R-squared 0.07 0.05   0.15 0.11 

Notes:  t-statistics in parentheses. The result of the regressions refers to annual data. In columns 1-4 are the 
regression results by the permanent treatment effect; in columns 5-6 are the results by the transient treatment 
effect. In columns 3 and 4 we include the unemployment as a variable (country-specific effect).  The 
crisis_dummy refers to the post treatment effect. The banksindx_dummy refers to the bank indices among the 
countries. 

**  significant at 1% level (p<0.01), * significant at 5% level (p<0.05), + significant at 10% level (p<0.10) 
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Table 3  
Main results (monthly data) 
Regression No. (1) (2)   (3) (4) 
 Permanent treatment 

effect  
 Transient treatment effect  

(2007m12-2009m6) 
 

(2007m12-2009m6 and        
2011m1-2011m12) 

Dependent variable: rPIsct           
  
banksindx_dummy -0.0078 -0.0009 

(-0.94) (-0.10) 
crisis_dummy -0.0376* -0.0405** 

(-2.54) (-3.29) 
banksindx_crisis_dummy -0.0191 -0.0576** -0.0363* -0.0715** 

(-0.91) (-4.07) (-2.09) (-6.24) 
Constant 0.0044 -0.0024 0.0083 0.0020 

(0.75) (-0.59) (1.34) (0.50) 

Observations 798 798 786 786 
R-squared 0.03 0.02   0.06 0.05 

Notes:  t-statistics in parentheses. The result of the regressions refers to annual data. In columns 1-4 are the 
regression results by the permanent treatment effect; in columns 5-6 are the results by the transient treatment 
effect. In columns 3 and 4 we include the unemployment as a variable (country-specific effect).  The 
crisis_dummy refers to the post treatment effect. The banksindx_dummy refers to the bank indices among the 
countries. 

**  significant at 1% level (p<0.01), * significant at 5% level (p<0.05), + significant at 10% level (p<0.10) 
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Figure 1: Time path of crises, yearly data from 2002-2012. 

 

Notes: From this figure we can identify the two shocks in our yearly data; the indices are relative constant over the sample period 
except of two large dips in 2008 and 2011. ATHEXBNK and ATHEXIND represent the bank sector index and general stock index in 
Greece, BELBNK and BELIND represent the bank sector index and general stock index in Belgium and DAXBNK and DAXIND 
represent the bank sector index and general stock index in Germany. 

 

 

 

 

 

Figure 2: Time path of crises, quarterly data from 2002-2012. 

 

Notes: From this figure we can identify the two shocks in our quarterly data; the indices are relative constant over the sample period 
except of two large dips in the period of 2007q4-2009q2 and 2011q1-2011q4. ATHEXBNK and ATHEXIND represent the bank 
sector index and general stock index in Greece, BELBNK and BELIND represent the bank sector index and general stock index in 
Belgium and DAXBNK and DAXIND represent the bank sector index and general stock index in Germany. 
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Figure 3: Time path of crises, monthly data from 2002-2012. 

 

Notes: From this figure we can identify the two shocks in our monthly data; the indices are relative constant over the sample period 
except of two large dips in the period of 2007m12-2009m6 and 2011m1-2011m12. ATHEXBNK and ATHEXIND represent the bank 
sector index and general stock index in Greece, BELBNK and BELIND represent the bank sector index and general stock index in 
Belgium and DAXBNK and DAXIND represent the bank sector index and general stock index in Germany. 
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Abstract 

The purpose of this study is to investigate the antecedents of patient-centered 

care. Patient-centered care refers to care involving patients and satisfying individual 

needs of patients. Data of numerous antecedents were collected from nurses in one 

medical center. Confirmatory factor analysis was used to verify the psychometric 

properties of the measures. Hierarchical regressions were used to present the 

additional variance explained by antecedents. Analytical findings indicate that nurse 

age and empathy positively contribute to patient-centered care. Health service 

managers are suggested to appreciate experiences of senior nurses and provide 

training to enhance nurse empathy. 

Keywords: Patient-centered care; antecedent; hospital; nurse; health service. 
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ABSTRACT 

Over the past three decades, a considerable number of empirical studies on the income 
elasticity of health care expenditures (HCE), and argued that HCE is a necessity good or a 
luxury good. However, most of previous studies are based on the country-level data. In this 
paper, we use the data of Taiwan’s five equal divisions of household disposable income and 
consumption expenditures to investigate the income elasticity of HCE. Our results find that 
with the increase of household disposable income, the higher the income elasticity of HCE. 
This is, when household disposable income increases, the health care expenditure may be 
changed from a necessity into a luxury.  

Keywords: Health care expenditure; Income elasticity; Luxury; Necessity; Household 
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1. INTRODUCTION 

It is well known that have a strong positive relationship between health care expenditures 
(HCE) and GDP. Newhouse’s (1977) study indicates that income is the most critical factor of 
health care expenditure and points that have a strong positive correlation between per capita 
medical expenditure and per capita GDP. This result has been repeatedly confirmed by 
subsequent studies.  

Over the past three decades, there is a considerable number of empirical studies on the 
income elasticity of health care expenditures (HCE), and debated that HCE is a necessity 
good (see Gbesemete and Gerdtham, 1992; Blomqvist and Carter, 1997; Cerdtham et al., 
1998; Hansen and King, 1996; Di Matteo and Di Matteo, 1998; Freeman, 2003; Di Matteo, 
2003; Sen, 2005; Yu and Chu, 2007; Wang, 2009; Farag et al. 2012) or a luxury good (see 
Newhouse, 1977; Leu, 1986; Brown 1987; Parkin et al., 1987; Gertham et al., 1992; Hitris 
and Posnett, 1992; Murray et al., 1994; Hitris, 1997; Murthy and Okunade, 2000; Kiymaz et 
al., 2006; Ang, 2010). The economic definition of a luxury good is means an increase in 
income causes a bigger percentage increase in demand. It means that the income elasticity is 
greater than one. On the other hand, however, when income is reduced, it will also reduce the 
greater proportion of medical expenses.  

Parker and Wong (1997) suggest that in the economic crisis period, lower-income households 
reduce health care expenditures by proportionately more than higher-income and insured 
households. Farag et al. (2012) also indicate that HCE is not only a necessity, but especially 
for low-income countries more so. Additionally, Getzen (2000) argues that, with insurance, 
individual health expenditure is a necessity good, and the national health expenditure is a 
luxury good. Yavuz et al. (2013) find that HCE is a neutral good in the long run, but the HCE 
is a necessity good in short run. Sen (2005) argues that most research using cross-country 
data and obtain income elasticity of HCE equal to or above one. These results might be come 
from omitted variables bias or some mis-specification. Leu et al. (2010) indicate that the 
income elasticity is not constant but varies with income levels. To sum up, those conclusion 
means the income elasticity of HCE may be differing with the economic situation, the 
method of the estimates and the time period are different.  

In this paper, we use the data of Taiwan’s five equal divisions of household disposable 
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income and consumption expenditures over the period 1995-2011 to investigate the 
household income elasticity of HCE. Our results find that with the increase of household 
disposable income, the higher the income elasticity of HCE. This is, when household 
disposable income increases, the health care expenditure may be changed from a necessity 
into a luxury. To the best of our knowledge, previous empirical literatures have very little 
attention to this direction. This study contributes to the literature by complementing this gap. 

The remainder of the paper is organized as follows. Section 2 introduces the literature. 
Section 3 describes the data. Section 4 presents the empirical procedure, and results. Finally, 
Section 5 presents the conclusions.   

2. LITERATURE REVIEW 

2.1. Health care is a luxury good 

Newhouse (1977) uses 13 developed countries data around 1972 to examine the relationship 
between country’s medical-care expenditures and its income. Newhouse found that per capita 
medical expenditure in these countries can be explained over 90% by per capita GDP, and 
concludes that income is the major determinant in health care spending among countries.   
Furthermore, Newhouse also indicates the income elasticity of national medical expenditure 
is from 1.13 to 1.31.  

Leu (1986) using cross-sectional data for 19 OECD countries for year around 1974 to 
examines the role of DGP and other non-income variables in health care expenditure, and 
found that income elasticity of health care expenditure ranging from 1.18 to 1.36.  

Gerdtham et al. (1992) utilize a single cross-section of 19 OECD countries in 1987 to 
examine the determinants of aggregate health care expenditure. Their results indicate that per 
capita GDP can significantly to explain the HCE between countries and report that an income 
elasticity of 1.33.  

Hitiris (1997) uses data for 10 OECD countries over the period 1960–1991 and finds that the 
income elasticity of health expenditure ranges from 1.142 to 1.165.  

Ang (2010) investigates the dynamics relationship between long-run and short-run of the 
health care expenditures in Australia over the period 1960–2003. His study finds that the 
income elasticity for health care is greater than one, and suggests that health care is a luxury 
good in Australia. 
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2.2. Health care is a necessity good 

Parkin et al. (1987) argues that these implications rely upon the application of microeconomic 
analysis to macroeconomic data is not appropriate. They using a cross-sectional data of 18 
OECD countries based on Purchasing Power Parity(PPP) index in 1980 and found that an 
income elasticity of 0.90. This is implies that health expenditure is a necessity good.  

Gbesemete and Gerdtham (1992) use a cross-sectional sample of 30 African countries in 
1984 and reported that per capita GNP was the most significant factor in explaining per 
capita health expenditures but the elasticity was slightly less than one.  

Di Matteo and Di Matteo (1998) utilize a pooled time-series cross-section data set for 
Canada’s provinces over the period 1965–1991 to examine the determinants of real per capita 
provincial government health expenditures. They find that HCE has an income elasticity of 
0.77 in Canada and conclude that health care is not a luxury good.  

Sen(2005) using 15 OECD countries data over the period 1990–1998, and adopting two-way 
fixed effects model, and employing inclusion various demand and supply based determinants, 
the empirical results suggest that an income elasticity of health care between 0.21 and 0.51.  

Di Matteo (2005) argued that ageing population and income explain a relatively small portion 
of health expenditures, and “time effect” is the most important determinant. His study 
concludes that “time effect” can be seen as a proxy for technological change and has strong 
explanatory power in real per capita health expenditures. 

Farag et al. (2012) using a panel data for 173 countries over the period 1995–2006, and found 
that health care has an elasticity of income below one. Furthermore, they also found that 
health care spending is least responsive to changes in low-income countries and most 
responsive to in middle-income countries. This means that the low-income countries have 
relative lower income elasticity. 
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2.3. Health care is a mix normal good 

Hitiris and Posnett (1992) used 20 OECD countries, 560 pooled time-series and cross-section 
data over the period 1960–1987. Their results indicate that strong and positive correlation 
between per capita health spending and GDP, namely, GDP is an important determinant of 
health spending, while estimated the income elasticity equal to or around unity.   

Parker and Wong (1997) examining the data of Mexican National Survey of Income and 
Expenditures of 1989. Their empirical results show that, with insurance, the income elasticity 
of household is 0.795(the lower-income 50%) and 1.2(the upper-income 50%); and with 
un-insurance, the income elasticity of household is 1.6(the lower-income 50%) and 0.959(the 
upper-income 50%). This is shows that health care expenditures by Mexican households, 
particularly, are more sensitive to changes in the lower-income uninsured group. 
Simultaneously, this also implies that the property of the health care expending differ with 
the economic situation.  

In addition, Getzen (2000) argues that the issue over whether health care is or is not a 
luxury good is because of failure to distinguish clearly variation within groups from variation 
between groups. Leu et al. (2010) indicate that the income elasticity is not constant but varies 
with income levels.  

3. DATA AND METHODLOGY 

In this paper, we use the data of Taiwan’s five equal divisions of household disposable 
income (HDI) and consumption expenditures are released by the Directorate-General of 
Budget, Accounting and Statistics (DGBAS) of Taiwan to investigate the household income 
elasticity of HCE. The range of households income from lowest to highest are divided into 
five equal parts, has 20% of households in each part. In addition, we use the average 
household HCE as the dependent variable for each part, and the average household 
disposable income(HDI) as the explanatory variables. Simultaneously, we establish five 
regressions and adopt the OLS method to estimate the income elasticity of HCE between 
different household groups. The purpose of this paper is to estimate the household income 
elasticity of health care expenditures in Taiwan. 
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We use a regression approach as follows:  

 titititi HHCEHDIHHCE ,1,2,10, lnlnln εβββ +++= −  

where tiHHCE ,  is per capita health care expenditures; tiHDI ,  is per capita household 
disposable income; 1, −tiHHCE  is the per capita health care expenditures of period t-1, we 
think that tiHHCE ,  and 1, −tiHHCE  are closely related ; and ti,ε  is the error term. 

4. EMPIRICAL RESULTS 

We use a simple time-series of statistical methods and attempt to depict the shape of the 
income elasticity of HCE between different income households. In addition, we employ 
Durbin-Watson statistics to test the problem of autocorrelation, and utilize AR (1) to amend. 
As table 1 shown, we find that the income elasticity is 0.45 of HCE in the lowest-income 
household, the Second-income is 0.61, the third-income is 1.09, the fourth-income is 1.07 and 
the highest-income is 1.34. That is, different groups of households with different income 
elasticity. Meanwhile, with the increase in household income, the income elasticity has an 
increasing trend. This result is consistent with our expectations. 

Table 1 Summary statistics 
Average disposable income per household of each fifth 

 Lowest-income Second-income Third-income Fourth-income Highest-income 
Elasticity 0.448 0.606 1.093 1.070 1.341 
t-Statistic 2.829 2.133 4.398 2.018 3.390 
Prob. 0.014 0.053 0.001 0.065 0.006 
R-squared 0.955 0.962 0.988 0.972 0.991 
Adjust R-square 0.948 0.956 0.984 0.967 0.988 

Liu el al. (2010) argue that the income elasticity is not constant but varies with income levels. 
Farag et al. (2012) indicate that low-income countries present a relatively lower elasticity 
among observed countries. Parker and Wong (1997) also point that the difference of the 
income elasticity between Mexican household groups. Our empirical results suggests that the 
relatively low elasticity of HCE resulting in lower income households. However, different 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 437



from Parker and Wong (1997), our household classified data are from the official statistics. 

This is just an initial regression results, not a final conclusion, this study still need some 
modification. However, we believe and expect that with different incomes, the income 
elasticity is also different. 

5. CONCLUSIONS 

During the past three decades, a lot of empirical studies on the income elasticity of health 
care expenditures (HCE), however, most of previous studies are based on the country-level 
data. In this paper, we use the data of Taiwan’s household disposable income and 
consumption expenditures data to investigate the household income elasticity of HCE.  

Our initiative results find that health care is a necessity in the household of the lowest-income 
and the second-income, but health care is a luxury in the household of third-income, the 
fourth-income and the highest-income. Furthermore, we also find that the income elasticity 
rise as household disposable income increases, the HCE may be changed from a necessity 
into a luxury.  

This result is similar to Farag et al. (2012) that low-income countries have a relatively lower 
elasticity among countries, but in the same country comparison of the different groups of 
households, and supports Leu et al. (2010) that the income elasticity is not constant but varies 
with income levels. To the best of our knowledge, previous empirical literatures have very 
little attention to this direction. This study contributes to the literature by filling this gap.  

It is expected that different groups may regarded HCE as a necessity or a luxury. However, 
when a people with the income increases, and is willing to spend more income ratio in health 
care, which implies that the use of medical resources is relative inadequate in lower income 
people( or groups). This study, the empirical method may still needs to amend, but to convey 
a national health care policy must focus more on lower income groups is the major purpose of 
this paper. 
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ABSTRACT 

 

This research explicates the similarities between data envelopment analysis (DEA) and multiple 

objective optimization (MOO) and proffers an original, hybrid, non-linear, multi-objective, 

resource allocation based optimization program that allows for the adjustment of resources 

(system inputs) either with or without decision-maker input.  The motivation for this study is the 

necessity to balance resources among hospitals in large systems that are centrally controlled and 

funded, a task which has sometimes been based on historical funding levels with minor 

adjustments (e.g., centrally funded hospitals, such as those in the military). In these cases, inputs 

are fixed at certain levels and may only be adjusted within Decision-Making Units (DMUs). A 

mathematical formulation and example solutions based on both textbook and real data are 

provided.   

 

Keywords: data envelopment analysis, multiple objective optimization, resource allocation, 

efficiency measurement, healthcare systems 
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BACKGROUND 
 

Carlos Romero [6] illustrated that single objective, multi-objective and goal programming 

approaches are all special cases of distance models.  An article written by Jorho, Korhonen, and 

Wallenius [5] expands Romero’s idea by illustrating the similarity between Data Envelopment 

Analysis (DEA) and Multiple Objective Linear Programming (MOLP).  This research explicates 

the similarities between DEA and multiple objective optimization (MOO) similar to Jorho et al, 

and proffers a hybrid, non-linear, multi-objective, resource allocation based optimization 

program that allows for the automatic adjustment of resources (system inputs) either with or 

without decision-maker input for governmental or military health systems with fixed inputs.  A 

simple textbook formulation and solution of the hybrid model is included coupled with real-

world analysis of U.S. Army military facility data.  The motivation for this study is the necessity 

to balance resources among hospitals in large systems that are centrally controlled and funded 

while sustaining system output objectives. 

 

MOTIVATING EXAMPLE 

 

The Military Health System (MHS) attempts to balance health care cost, quality, and access 

across a $4 billion enterprise. Doing so requires careful management of major system 

components.  The driving postulate (based on the authors’ previous research and involvement 

with decision makers) is that key leaders of this medical system wish to minimize inputs 

(primarily budgeted dollars and full-time equivalent healthcare providers) while maintaining 

outpatient weighted workload, inpatient weighted workload, prevention metrics, access metrics, 

and patient satisfaction.  These components are linked in a complex, multi-objective fashion.   

 

This paper first provides a discussion of multi-objective programming (MOOP) given the nature 

of the specified health care problem.  Second, a discussion of a related method, DEA, is 

provided.  After detailing these sets of methods, we detail the relationship between them, 

showing that they are nearly structurally identical.   

 

After detailing DEA and MOOP, we discuss how neither provides a solution that re-directs slack 

to optimize total system performance.  In other words, system efficiency (objectives) are subject 

to the assumption of fixed inputs. We therefore proffer a new, non-linear, multi-objective, auto-

optimization program that readjusts inputs automatically to maximize system efficiency.  Such a 

program is useful for healthcare systems with fixed budgets and personnel authorizations (such 

as the U.S. Veteran's Hospital Administration). While non-linearity is inescapable, we 

demonstrate the formulation's effectiveness in solving a constant returns to scale (CRS, also 

known as CCR for Charnes, Cooper, and Rhodes) textbook healthcare problem as well as a 

variable returns to scale (VRS, also known as BCC for Banker, Charnes, and Cooper) real-world 

allocation problem associated with the U.S. Army hospital system.  We begin with a discussion 

of multi-objective programming. 

 

MULTI-OBJECTIVE PROGRAMMING 

 

The motivating example consists of multiple competing objectives.  While one might explore 

methods for modifying cost and/or production functions (e.g., Cobb-Douglas), the search here is 
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restricted to the field of optimization and begins with a discussion of the basic linear program 

(LP).  

 

The typical linear program may be expressed in matrix notation as follows.   

 

Max xd


 

(1) 

Subject to 
0



x

bxA



 

 

Here, the objective function is composed of the 1 x n coefficient vector d


 and the n x 1 decision 

variables x


.  The constraint set is composed of the m x n constraint coefficient matrix A along 

with our decision variables and the m x 1 right hand side constraints b.  Two objections to LP 

formulation are that linearity is often an over simplification of reality and that decision makers 

are rarely concerned with just one objective function, as in our motivating example (see French 

[4]). To address non-linearity, one might modify the formulation as follows. 

 

Max )(xg


 

            (2) 

Subject to }0,|{  xbxAxXx


 

 

This formulation provides a nonlinear function g(*), which accounts for real world complexity 

(and adds the same complexity to the solution algorithm).  Still, the model does not consider 

multiple objective functions.  The multi-objective optimization (MOO) follows. 

 

V-Max )(xg


 

            (3) 

Subject to }0,|{  xbxAxXx


 

 

Here, (*)g


 is a set of functions that define all objectives to be maximized (or minimized).  The 

problem with this formulation is that conflicting goals may prevent the simultaneous 

optimization of all the objectives.  Generally, a Pareto optimal solution set is sought such that for 

Xy


there exists no Xxxgyg ii 


 )()( with strict inequality holding for at least one value of 

i. Unfortunately, finding the Pareto optimal still does not resolve the fundamental problem:  

which member of the efficient set does the decision maker choose?  To answer this question, one 

might consider a value function as in the following formulation (see Cohen [2]). 

 

V-Max ))(( xgf


 

           (4) 

Subject to }0,|{  xbxAxXx


. 

 

The value function f (*) is intended to monotonically increase with the decision maker’s 

preference.  Alternatively, the decision-maker may just explore efficient sets. 
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Returning to the motivating example, it was assumed that the senior medical decision-makers 

seek to minimize inputs while maintaining outputs constant.  With an appropriately sufficient set 

of decision variables, one could attempt to devise a value function (as in f(*) above) based upon 

leaders’ estimations of the importance of each item.  In the case of this example, one might 

formulate the following set for optimization.   

 

V-Max  )(xgf i


 

            (5) 

Subject to }0,|{  xbxAxXx


 

 

The objective function here is an i x i matrix coupled with an i x 1 set of decision variables for x.  

The constraint matrix A is of size m x i. 

 

Next assume that the f functions are ordered in a monotonic increasing fashion by preference.  

That is, f(g1*) is less important to the decision-maker than f(g2*) and so on.  If this importance 

function is discrete, the referent-derived weighting system is similar to that of utility matrix 

weights.  The inherent assumption is that the weighting system is developed consistently, i.e., 

that the decision-maker makes choices consistently in accordance with the value function f. 

 

If one makes an assumption that f and g are linear, then the formulation is called the Multiple 

Objective Linear Program (MOLP) and looks familiar. 

 

V-Max xCv


  

            (6) 

Subject to  0,|  xbxAxXx


 

 

Assume that there is interest in searching the non-dominated set of solutions.  To do so with a 

linear f and g involves the projection of any point onto the set of non-dominated solutions.  

Wierzbicki [7] provides an achievement scalarizing function (ASF), which is capable of this 

projection given a feasible or infeasible starting point.  The ASF will be discussed later, after an 

investigation of the structurally-related math programming technique of DEA. 

 

DATA ENVELOPMENT ANALYSIS 

 

DEA is a set of flexible, mathematical programming approaches for the assessment of efficiency, 

where efficiency is often defined as a linear combination of the weighted outputs divided by a 

linear combination of the weighted inputs as in the Charnes, Cooper, and Rhodes (CCR) model, 

which is a constant returns to scale (CRS) formulation [3]. Assume that an organization wishes 

to assess the relative efficiencies of some set of comparable subunits.  (The subunits are called 

Decision Making Units or DMUs.)  For each DMU, there is a vector of associated inputs and 

outputs of managerial interest.  In this case, the manager is interested in either maximizing the 

outputs while not exceeding current levels of inputs (output oriented) or minimizing the inputs 

without reducing any of the outputs (input oriented).  Using the hospital example, the inputs are 

budget, health care provider FTEs, and available beds, while the outputs are inpatient and 

outpatient weighted workload, a prevention metric, and patient satisfaction.  In the case of DEA, 
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the manager assumes that the traditional definition of engineering efficiency (ratio of weighted 

outputs to weighted inputs) will result in an acceptable solution for technical efficiency.  With 

these assumptions in place, one may formulate the following fractional programming problem 

that may be solved to determine technical efficiency, defined (for now) as the ratio of weighted 

outputs to weighted inputs, for each separate DMU [7, p. 23]. 

 

         Max 
o

T

o

T

xv

yu



                              

                  (7) 

Subject to:   

 

            z
xv

yu

z

T

z

T

  ,1


                       

0

0





v

u




 

 

In this formulation, there is a vector of outputs ( y


), a vector of inputs ( x


), and z DMUs.  

Efficiency is designated as .  The index o identifies the selected DMU for which an efficiency 

score will be generated.  This mathematical program is run z times, once to determine the 

efficiency of each DMU.  (While MOLP simultaneously solves multiple objective functions 

given a value function, DEA optimizes efficiency for an individual DMU.)  The components of 

the vectors vu


 and are the weights to be determined for the outputs and inputs respectively.  This 

model defines efficiency for the selected DMU as the weighted linear combination of its outputs 

divided by the weighted linear combination of its inputs, subject to the constraint that, for each 

DMU (including the one whose index z is o), the efficiency cannot exceed one.  All weights are 

restricted to be nonnegative.  This formulation is nonlinear; however, if one seeks to maximize 

the outputs while maintaining inputs constant, it is trivial to normalize the weighted inputs such 

that they equal one. 

                                                        1o

T xv


                                                                     (8)      

                             

Multiplying the numerator and denominator of the objective function as well as constraint (7) 

and finishing by adding (8) to the constraint set yields the following formulation. 
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For consistency with much of the literature, this formulation is considered the dual, so taking the 

“dual of the dual” provides the primal.  (The primal allows for better comparison with Multiple 

Objective Programming.)  In standard form, the primal follows.  

 

Min )11(   ss TT  

            (10) 

subject to: 

 

0*,,

0

0 

















s

syY

sxX

o
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Here, the epsilon is an Archimedean element, and the slacks (s*) reflect output shortages and 

input excesses.  A DMU that has an efficiency score of one and a zero-slack solution (for all 

slacks) is technically efficient or Pareto-Koopmans efficient.  As defined in Cooper, Seiford, and 

Tone [3], Pareto-Koopmans efficiency is attained only if it is impossible to improve any input or 

output without worsening some other input or output.  In all other cases, it is possible to improve 

one or more of the inputs or outputs without worsening any other input or output. 

 

Returning to our motivating example, one notes that the formulation of the DEA model will 

provide efficiency scores and slack information.  The importance of any objective function is 

allowed to be a function of automatically generated weights.  If a decision maker deems quality 

is more important than access, then the above formulation does not provide a weighting system 

(e.g., the f function). 

 

Fortunately, there exist a variety of DEA based linear programs that assign weights to inputs and 

outputs based on importance of items.  For example, Cooper et al. [3] provide a weighted slacks-

based model (W-SBM) with decision maker weights applied.  This model is similar to goal 

programming and is provided below (in fractional form) for reference. 
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Here, the w are weights and the s are slacks (input excesses or output shortages).  The inputs 

belong to X and the outputs belong to Y.  Returning to our example, one can readily see the 

capability of a decision maker to provide weights for budget and personnel inputs (index i) as 

well as cost, quality, and access outputs (index r).  See Cooper et al. [3, p. 105] for a complete 

discussion.  
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THE RELATIONSHIP BETWEEN DEA & MOOP 
 

With this basic foundation in place, the question becomes, how does DEA relate to multiple 

objective programming and how might one leverage its methods to help the decision maker 

balance competing objective functions.  The relationship between the two approaches provides 

the first point of discussion. 

 

Jorho, Korhonen, and Wallenius (1996) [5] illustrated that DEA and MOLP are structurally 

related, as each might be formulated similar to the CCR output oriented model.  One first notes 

the need to restrict MOLP to solutions existing within the set of non-dominated criterion vectors 

through the use of a achievement scalarizing function (ASF), a function that projects any feasible 

or infeasible point onto the dominated set.   

 

Consider the following formulation of an ASF provided by Wiersbicki (1980) [7] and simplified 

by the authors.  
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Quite simply, one seeks to find x


 that minimizes the largest deviation between the aspiration 

location (in objective function space) and our current location (in objective function space), i.e., 
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maxmin , while ensuring that the “slacks” for all vectors are as small as possible, 

i.e., min  
i

ii xcz


 .  This simplistic explanation provides the basis for the formulation of the 

ASF. 

 

Following [5], one can further simplify our objective function with a simple replacement. 
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One should also note the following. 
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Since 


T1  is a constant, it may be removed from the minimization, leaving .1 vT     Letting 

 svxxYAXC o


,,,,,  , the final formulation results, one which is 

structurally similar to that of the CCR Input oriented model. 
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In fact, placing the models side-by-side reveals few structural differences (modified from [5]). 

 

CCR DEA Model Reformulated Referent Point Model 

Min )11(   ssr TT  

subject to: 

 srMin T 1   

subject to: 
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With this comparison in hand, one might turn to an example of MOOP, DEA, and a hybrid 

model for discussion. 

MOTIVATING EXAMPLE COMPARISON 

 

Let us return to the example regarding military hospitals in the MHS.  The components of the 

hospitals’ activities are intrinsically linked.  A possible multiple objective formulation related to 

these components might be the following. 
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This model seeks to maximize outputs while minimizing inputs subject to an f function 

determined by decision makers.  Alternatively, the original DEA program (CCR with input 

orientation for consistency) might be employed with a Y matrix consisting of output measures 

and an X matrix consisting of input measures.  Of course, the DEA formulation generally seeks 

weights independent of a referent function; however, one could program the referent function as 

a series of constraints, as in the W-SBM model. 

 

LIMITATIONS OF MOO AND DEA FOR FIXED INPUT SYSTEMS 

 

Decision-makers generally seek to investigate how inputs / outputs might be adjusted to improve 

the objectives.  The reduced cost information certainly provides a starting point for analysis, and 

system slack informs how one might be able to reduce inputs (for output-oriented models).  The 

dual variables show the effects of a unit relaxation in constraint might have on the objective 

function.  Finally, sensitivity analysis associated with adjustments in any portion of the model 

can help inform decision makers.  In fixed input systems, it becomes necessary to improve 

system performance by adjusting inputs in the system subcomponents (DMUs).  A multi-

objective model that adjusted resources automatically across all facilities to achieve maximum 

system efficiency would (at a minimum) provide decision-support and insight for leaders 

interested in evaluating multiple objectives simultaneously.   
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In this next section, we provide an alternative, multi-objective formulation that is based on a 

super-objective applied to traditional DEA analysis.  This model assumes that the decision-

maker would like to change inputs and outputs in order to have the resources necessary to 

achieve at least a minimum level of performance. We specify the formulation of the model, and 

provide a CRS textbook example as well as a VRS real-world example.  A discussion of the 

model follows. 

 

MULTI-OBJECTIVE AUTO-OPTIMIZATION MODEL 
 

In the preceding discussion, we demonstrated that DEA and MOOP are related methods for 

evaluating multiple objective problems.  In DEA, we noted that the weights are determined via 

optimization, while in MOOP, these weights are assigned.  While both the MOOP and DEA 

formulations provide possible courses of action for decision makers, we propose a DEA-Based, 

Multi-Objective Auto-Optimization Model (AOM) for specific cases where one seeks to balance 

system components that might be interpreted as a performance ratio (not necessarily efficiency) 

as in the motivating example.  Such a formulation should be able to identify inputs that might be 

manipulated to improve system performance over multiple outputs (objectives).  Essentially, this 

formulation should be able to provide sensitivity analysis to advise decision makers how to 

optimally reallocate resources in order to attain the most efficient  system possible.  The next 

formulation applies to any multiple objective problems that involve fixed inputs (or possibly 

outputs) that are fixed en toto but can vary between DMUs.  For example, we use a fixed budget 

large hospital organization (such as the military hospital system, the veterans' hospital system, 

and governmental hospital systems) that may reallocate resources among its facilities. A 

description of the model, its derivation, and an application follow.  The definition of variables, 

sets, and data matrices follows. 
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The objective function (17) seeks to optimize the sum of the efficiencies for all of the DMUs, 

which are the weighted outputs in this AOM model. (Note:  subtracting a convexity variable and 

constraint converts this to a VRS model when also subtracted from the constraints associated 

with 19.) In (18), the weighted outputs are restricted to be strictly greater than a global efficiency 

variable r, which exists on [0, 1].  This constraint is important as one could imagine the objective 

function seeking to reduce the efficiency of one DMU to near zero in order to make the others 

nearer to one.  

 

In (19), we force the sum of the weighted outputs to be less than or equal to the sum of the 

weighted inputs after adjusting  them up or down by  the amount necessary to achieve the highest 

sum of efficiency scores for each selected DMU (o=v).  This constraint applies weights 

generated for each separate DMU analysis to all other DMUs inputs and outputs for relative 

efficiency comparison, just as is done in traditional DEA.  This constraint makes the problem 

non-linear since the input weights are multiplied against the input changes.  

 

In (20), we force the sum of the weighted and adjusted inputs to be equal to one.  Doing so 

ensures that we will have efficiency scores for each DMU less than or equal to one. Again, this 

constraint is nonlinear. 

 

In (21), we force each remaining input (after adjustment) for each DMU to be strictly greater 

than zero.  Negative resources are not feasible.  
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The constraints in (22) require that any input adjustments sum to zero.  We cannot grow 

resources for reallocation.  Finally, the last set of constraints depicted in (23) are the usual 

bounds for the decision variables. 

   

One might also include management constraints regarding the maximum movement of resources 

to increase flexibility and reflect management input into the system, similar to the f function 

provided by the MOO programming.  Doing so would simply require bounds on the appropriate 

. These constraints would represent decision-maker input, similar to the development of the f 

function in multiple objective programming.   

 

TEXTBOOK EXAMPLE 

  

The solution to the AOM presented above provides the decision-maker recommendations 

regarding staffing of providers and allocation of funding such that all facilities achieve at least 

the efficiency associated with the r constraint.  With this model formulation, there is a method 

for providing information regarding the adjustment of all inputs and outputs independent of or 

dependent upon decision-maker input. 

  

Using Microsoft Excel's GRG Solver and GAMS CONOPT Solver, a simple, hospital-based 

textbook problem [1] was initially examined followed by a real-world example involving seven 

AMEDD hospitals with data from 2003.  In the textbook example, seven different hospitals 

(DMUs) were initially evaluated using standard CRS DEA. The adjustable inputs for the 

hospitals included Full-Time Equivalents (FTEs), supply expenses in 1,000's, and available beds 

in 1,000's.  Outputs include patient-days for those 65 and older in 1000's, patient-days for those 

under 65 in 1,000's, nurses trained, and interns trained.    The data are shown in Table 1 below: 

 

TABLE 1 

 

DMU FTEs Supply 

Expenses 

Available 

Bed Days 

Patient 

Days >=65 

Patient 

Days <65 

Nurses 

Trained 

Interns 

Trained 

A 310.0 134.6 116.0 55.31 49.52 291 47 

B 278.5 114.3 106.8 37.64 55.63 156 3 

C 165.6 131.3 65.52 32.91 25.77 141 26 

D 250.0 316.0 94.4 33.53 41.99 160 21 

E 206.4 151.2 102.1 32.48 55.3 157 82 

F 384.0 217.0 153.7 48.78 81.92 285 92 

G 530.1 770.8 215 58.41 119.7 111 89 

 

Solving the problem using CCR DEA models results in all hospitals being efficient with the 

exception of Hospital D, which is 90.73% efficient.  Reduced costs suggest that to enter the 

model, FTEs would need to be reduced by 12.16, expenses reduced by $184. 63K, and the 

number of interns adjusted by 7.67.  The reference set for DMU D includes hospitals A, B, and E 

(meaning that the dual values are non-zero).     

 

From the sensitivity analysis, a conclusion might be to reduce resources for Hospital D.  In this 

system, however, inputs are fixed.  They may be spread across the hospital system but not cut (at 
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least in the short-term.  This leads us to using the AOM formulation provided in (17) through 

(23), setting r (the minimum efficiency for any facility) to at least .95.  Using the GRG nonlinear 

solver in Excel, a solution is reached within a few seconds, and the resultant analysis provides 

efficiency scores equal to one for all facilities.  No solution could be better, although other 

alternate solutions to the same problem do exist.  The input adjustment matrix provides 

recommendations for each DMU and each input that when re-implemented into the CCR DEA 

confirm all efficiency scores equal to one.  The new values for the inputs follow in Table 2.   

 

TABLE 2 
 

DMU FTEs  Supply Expenses  Available Bed Days 

A 310.10 134.60 118.9 

B 278.50 114.30 108.99 

C 165.60 131.30 66.02 

D 250.00 316.00 87.40 

E 206.40 151.20 103.39 

F 384.00 217.00 153.82 

G 530.10 770.80 215.00 

 

The analysis suggests that by changing available bed days for facilities (which means adding or 

removing beds), the efficiency scores might be improved the most.  The optimality attained for 

this problem is only one of several optimal solutions available.  For example, using the 

CONOPT Solver in GAMS resulted in an alternate (but similar) solution set.  Detailing multiple 

solution sets that result in maximizing the objective function is necessary to provide decision 

support. 

 

REAL-WORLD EXAMPLE 

 

With this simple example in hand, we move to the analysis of sixteen military medical facilities 

with inputs and outputs that were deemed important to decision-makers in evaluating efficiency.  

The data are from 2003 (as to be non-sensitive in nature), and the facilities were chosen from 24 

facilities because they are largely homogenous.  The inputs that could be manipulated included 

the funding stream (COST) and the FTEs (FTE).  A non-discretionary input was the enrollment 

population supported (ENROLL). The outputs of interest included weighted workload metrics 

(inpatient relative weighted product known as RWP and outpatient relative value units known as 

RVU), a prevention metric (PREV), a satisfaction metric (SAT), and an access metric (ACC).  

These three metrics were scaled measures on [0,100].  The original data are shown in Table 3. 

 

TABLE 3 

 

 

ENROLL FTE COST RWP RVU PREV ACCESS SAT 

H1 14.81 7.13 56.66 7.05 112.21 83.28 70.55 73.19 

H2 23.09 9.86 72.67 6.51 182.38 83.40 66.24 71.55 

H3 68.40 17.66 163.99 21.74 372.06 78.89 57.29 63.02 

H4 80.62 17.20 169.14 14.14 476.48 89.14 67.39 73.63 
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H5 49.84 15.25 125.44 16.87 314.98 85.65 65.72 72.02 

H6 38.13 13.04 130.23 10.41 229.08 84.82 65.61 69.87 

H7 32.87 8.68 67.25 10.74 187.00 79.70 67.86 70.83 

H8 12.74 6.34 53.16 7.07 85.10 84.60 67.49 73.67 

H9 23.95 11.73 95.60 14.31 253.72 83.15 70.59 74.81 

H10 14.93 6.42 52.37 0.96 76.53 89.44 65.40 69.85 

H11 47.87 16.91 129.16 21.93 339.66 85.73 69.30 74.35 

H12 31.50 8.81 71.98 3.01 153.56 82.32 60.92 69.81 

H13 22.99 11.13 99.60 6.71 252.20 85.63 74.52 80.99 

H14 31.39 12.73 92.53 14.87 298.59 83.97 70.48 75.62 

H15 10.70 6.22 38.08 3.03 60.06 80.83 64.76 72.84 

H16 63.40 14.71 114.29 14.86 327.31 80.24 62.89 68.53 

 

For this more complex analysis, we ran variable returns to scale (VRS) DEA analysis, as such an 

analysis reasonably assumes that the production frontier is not necessarily linear. Assuming that 

enrollment is a nondiscretionary input, facilities with inefficiency scores less than 1.0 included 

H1 (.851), H2 (.928), H5 (.948), H7 (.779), H8 (.951), H9 (.850), H11 (.998), H13 (.959), H14 

(.842), and H16 (.974).    

 

Running the data in the AOM resulted in all facilities achieving efficiency scores of 1.0 by 

changing funding (COST) and FTEs as shown in Table 4.  What is remarkable about these 

results is that the changes, while significant, are not so severe as to require side constraints.  It is 

possible that the auto-optimization could recommend the elimination of FTEs or funding from a 

facility, which would require the use of side constraints.  As an example, alternate formulations 

that we have run have included a maximum reduction of X% for any input, so as to prevent 

massive system changes.  But with this real-world data, the solution set required only (relatively) 

minor changes to FTEs and budgeting. 

 

TABLE 4 

 

 ORIGINAL COST NEW COST ORIGINAL FTE NEW FTE 

H1 56.66 53.41 7.13 7.94 

H2 72.67 72.63 9.86 9.64 

H3 163.99 163.98 17.66 16.35 

H4 169.14 174.81 17.20 17.47 

H5 125.44 125.43 15.25 13.33 

H6 130.23 130.21 13.04 10.28 

H7 67.25 64.98 8.68 10.42 

H8 53.16 53.16 6.34 6.16 

H9 95.60 95.59 11.73 11.62 

H10 52.37 52.38 6.42 6.30 

H11 129.16 129.15 16.91 17.00 

H12 71.98 71.92 8.81 7.56 

H13 99.60 99.61 11.13 10.55 

H14 92.53 92.57 12.73 19.33 
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H15 38.08 38.10 6.22 5.39 

H16 114.29 114.25 14.71 14.48 

 

Again, we note that multiple solutions are likely to be available for many problems.  

Investigating these multiple optimal solutions is something that is important in order to provide 

quality decision support. 

 

SUMMARY AND CONCLUSIONS 

 

By exploring the similarities between optimization methods for handling multiple objective 

problems, a related non-linear, multi-objective, resource allocation-based optimization program 

that allows for the adjustment of resources (system inputs) either with or without decision maker 

input was generated, programmed and solved on a representative data set.  The utility for this 

type of decision support model to be employed in support of resource allocations for large, 

centrally funded hospital systems is self-evident. As demand for health services increases, the 

need for efficient allocation models based on competing objectives will become increasingly 

more important, and models similar to those proffered here will aid decision-makers’ efforts. 

 

This effort is not complete.  Clearly, nonlinearity poses unique challenges for obtaining global 

optimality.  The examples here are small and straightforward.  That said, there is utility in being 

able to investigate reallocation strategies using automated methods. For instance, we are now 

beginning the use of multi-start genetic algorithms for gathering families of solutions that 

optimize over the problem space in order to provide decision makers arrays of possible solutions.  
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ABSTRACT 
Aging society becomes a serious issue in the world. Medical staffs focus on ease the pain of elder people 
but they neglect mental health in elder people’s life. This study examines such constructs as knowledge 
usefulness, perceived enjoyment, social interaction and intention, helping elderly to increase the abilities 
of social interaction. The aim is to explore how those constructs affect elderly in knowledge acquiring, 
enjoyment, and social interaction in order to arouse their intention to win their confidence. A 
questionnaire survey of 146 respondents was conducted using purposive sampling in Taiwan. The results 
show that knowledge usefulness and perceived enjoyment toward to social interaction are positively 
influence. Second, perceived enjoyment also positively influence on intention. Third, social interaction 
positively influences on intention. 
Key words: Aging society, Technology Acceptance Model, knowledge usefulness, social interaction 

INTRODUCTION 

The greater improvement on medical technology, public hygiene and nutrient supplement leads to expand human 

lifespan. Besides, Peterson described an incredible numbers of people that we addressed postwar baby booming, 

become elderly people and the decreasing of birth rate make makes developed countries become elderly 

society[1]. Bureau also depicted the lower birth rate is the critical reason forming elderly society and the 

unbalance of the demography may cause government financial problems[2]; therefore it aroused government to 

concern the issue of aging. 

Facing continually increasing numbers of elderly people, most medical services focused on curing ailment and 

increasing their physical ability such as physical surveillance, robots and medical rehabilitation products. Only 

few people regarded building up a sound mental healthy rather important than physical illness.  

In 1990, World Health Organization stated the concept of active aging and by the year of 2002 it proposed a 

framework of policy by offering more opportunities to maintain health and social participation[3]. Institute for 

Information Industry pointed out elderly products and service that needed to equip with the functions of merging 

to the daily life, ease of use, and social linkage. In order to make the elderly people enjoy their daily life, this 

study focuses on building up a sound mental health computer game to restore their social abilities. 
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LITERATURE REVIEW 

Elderly people  

Elderly people are also addressed senior citizens or silver people. Most countries adopt chronological age as 

standard. Japan regulates the legal age of retirement is sixty years old. The age of retirement in England, 

Germany, Italy, America, and Canada is sixty. France is sixty two years old, Denmark is sixty seven and Taiwan 

is the age above sixty five years old. Finally, World Health Organization defines the age above sixty five years 

old as elderly people. 

Game industry and market for elderly people 

The population of elderly people is dramatic increasing in the world especially in Europe. From the direction 

finance, Gray Gamers is roughly five percent of market share and the output value is estimated 2.6 billion dollars. 

Games not only help elderly people with promoting both physical and mental health.; but expend their social 

linkage[4]. A well known game developer, Nintendon, developed many interaction games to help elderly people 

on thinking, hands, and eyes coordination. The charm of games also attracts senior citizens and increases 

interesting topics among them. It is obviously that the coming of aging society is an enormously potential market 

and it also intrigues game developers highly interested to develop the needs of elderly market. 

Technology Acceptance Model  

Davis added up two variables such as perceived Usefulness and Perceived Ease of Use from Theory of Reasoned 

Action and proposed Technology Acceptance Model[5]. The model provides a theory of foundation and it 

describes perceived Usefulness influence intention. It means if users feel technology brings useful knowledge 

and the perceptions will positive influence on intention. Venkatesh and Morris depicted perceived Usefulness 

will influence users’ intention[6]. Hu, Chau, Sheng, and Tam indicated Technology Acceptance Model has been 

verified thousands of times being simplicity, clear constructs, and powerful theoretical foundation[7]. 

Owing to the literature review, I modified the perceived Usefulness into Knowledge Usefulness. Therefore I 

make the first hypothesis. 

Hypothesis 1a: The more perceived knowledge usefulness that elderly people learn, the greater intention that 

elder people have 

Perceived enjoyment 

Holt described consumer behavior is divided into Utilitarian and Hedonic Systems[8]. Utilitarian system focused 

on improving efficiency; but Hedonic System is aimed at experiencing enjoyment. Besides, Davis mentioned 

when using technology system, users can experience the degree of different pleasure and enjoyment[9]. 

Furthermore, Heijden depicted perceived enjoyment is a key element when forecasting on information system of 

enjoyment orientation[10]. Therefore I make the second hypothesis. 

Hypothesis 2a: The more perceived enjoyment that elderly people emerge, the greater intention that elder people 

have 
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Social interaction  

Turner regarded interaction representing the influence between people and it is the processes of creativity, 

maintaining, and changing[11]. Mdredge described interactions is built up on the foundation of communication 

and individuals interact with others by communication as interface[12]. Sellers long tern interactions will 

influence the relationship and acquire social enjoyment[13]. Hsu & Lu Games not only provide Interactions but 

build up community of cohesion[14]. According to the literature above, I make hypothesizes as following. 

H1b: The more perceived knowledge usefulness that elderly people learn, the greater influences that the elderly 

people involve on social interaction. 

H2b: The more perceived enjoyment that elderly people emerge, the greater influences that the elderly people 

engage in social interaction. 

H3: The more social interaction that elderly people engage, the greater intention that elder people have 

METHOD 

First, we depicted the framework of knowledge Usefulness, Perceived Enjoyment, Social Interaction and 

Intention. Second, we modified constructs and questionnaires of perceived usefulness and perceived enjoyment 

from Davis’ Technology Acceptance Model in 1986 and social interaction from Hsu and Lu in 2007 as 

operational definition. Third, we only adopt age over 65 elderly people as our samples and the only 146 

questionnaires are valid. Fourth, SPSS and SEM are the statistic method in this study. Finally, we developed an 

orchid game to make the elder people acquiring the knowledge for plating orchid, emerging in enjoyment and 

strengthening social interaction for building up the confidence to social with people in this case. 

RESULTS 

Validity and reliability (EFA) 

The criteria for proving validity and reliability are as following: factor loading >0.5, eigenvalue >1, KMO >0.5, 

communality >0.5, Cronbach’s alpha >0.7, and item-total correlation >0.6. We kept six items and the factor 

loading are 0.84, 0.85, 0.88, 0.85, 0.81, and 0.82 for intention (α=0.92). Independent variables: based on the 

literature review, we kept three items, Useful1, 2, and 7 and the factor loading are 0.85, 0.83, 0.74 for knowledge 

usefulness (α=0.88) We kept six items and the factor loading are 0.86, 0.90, 0.87, 0.89, 0.88, and 0.84 to 

measure perceived enjoyment (α=0.93). We modifies and developed six items for social interaction, all of which 

were retained 0.90, 0.87, 0.91, 0.91, 0.91, and 0.81 (α=0.94).  

Confirmatory Factor Analysis  

CFA was used to examine the constructs’ validity and reliability, and the goodness-of-fit of the model. In the end, 

we only kept 1, 2 and 7 items on usefulness, 1,3,5, and 6 for entertainment, 1,4,5, for social interaction and 1,2,6 

items for intention  The results show that the items’ factor loading values were between 0.782 and 0.932, with 

all items higher than 0.5, and t values being significant. The CR values are 0.88, 0.90, 0.93, and 0.90 and they 

are higher than 0.6 and the AVE values are 0.72, 0.69, 0.81, and 0.76 and the figures are above 0.5. The Square 

Root of AVE are 0.85, 0.83, 0.90, and 0.87 which fit the requirement of Hair stating that the square root of AVE 

should be higher than all co-variances or correlation coefficients between the constructs, or higher than 75% of 

total constructs[15]. The Goodness of Model Fit of figures are Chi-square/df =1.49, GFI= 0.91, NFI = 0.95, 

RFI=0.93, IFI = 0.98, TFI = 0.97, CFI = 0.98, and RMSEA = 0.058. This demonstrates presents that the CFA 
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model fit is acceptable and the Goodness of Model Fit for SEM are Chi-square/df =3.0, IFI = 0.92, TFI = 0.90, 

CFI = 0.92 is also acceptable. The hypothesis 1b, 2a, 2b, and 3 are positively supported and the figures are 0.27*, 

0.43***, 0.68***, and 0.50***. But the hypothesis 1 is not supported. 

 

CONCLUSIONS 

The relationship among knowledge usfulness, social interaction and intention：  

We found out when elderly people played this orchid game, they learned new knowledge, improving memories, 

increasing frequency of social interaction with others, and enhancing their intention to play the game. First, 

elderly people learned somne computer and orchid knowledge for example the knowledge of cultivating orchids, 

solving the problems of worms, and the conditions of environment for plating orchids. Second, the game 

provides scenarion to make elderly players to think, memorize, and concentrate on the game. It is a very good 

training. It is not only improving memories but also proventing them having the problem of dementia. Third, 

this game also provide chances to increase social interactions betweeen grandparents and grandchildren. The 

younger generation can teach their grandparents how to play with computer games. By the intensive 

interactions with their grandchildren, they will mend generation gap and they will enhance and cherish their 

relationship. Fourth, the benefits will drive elderly people to have stronger intetion to play the orchid game. 

The relationship among percieved enjoyment, social interaction and intention： 

We observed elderly people had fun and enjoyment while playing the game when they saw the virtue bloosom 

orchids that they had planted. In order to continuely persuit the pleaseure feeling, elderly people have to do 

further stduies in finding the relationship among emperature, sunshine, and watering knowled on changing 

environment in orchid game. Therefore, learning an interesting knowledge make people relax and willing to 

discuss. Thus, building up a platform for people to share their information and knowledge or even creating a 

topic incrases the frequence of social interaction on elderly people. The more people use the platform and it 

represent the more social interactions they had engaged and it also drive more people have higher intention to 

play orchid game. 
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ABSTRACT 

 

Improving management has become an important issue for Japanese medical institutions, 

while treatment fee reductions and the need to control soaring medical expenses have posed 

financial problems. In response to this situation, the TQM (Total Quality Management) 

business model has attracted widespread attention. Little research has been done on TQM’s 

effects on the entire operational process or on whether concrete improvements have been 

made.  

This study examines a case of TQM’s long-term impact on medical facilities. It discusses the 

entire TQM process and its individual stages, including the identification of problems, the 

proposal of TQM-based solutions, and the evaluation of those solutions. 

 

Keywords: TQM, Nurses, Medical institutions, HRD 

 

 

INTRODUCTION 

 

In Japan, there is a focus to improve medical management by reducing treatment fees and 

controlling spending in medical institutions; there is an urgent need to improve management 

and ensure quality medical services.  

For example, the Health, Labor, and Welfare Ministry has highlighted cases of improved 

management in small-and-medium-sized hospitals [1], and the Organization of Japan’s 

medical management experts have created human resource development programs [2]. The 

2005 operation policy of the Hospital Administration Bureau reported the need for balanced 

reform “from the patient’s standpoint,” “from the business process standpoint,” “from the 
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learning and growing standpoint,” and “from the financial standpoint.” 

Hiring capable employees and providing the necessary amenities and cutting-edge medical 

care are necessary to ensure high quality specialized medical treatment. In addition, patient 

services must be coordinated between patients’ homes and their medical institutions, 

requiring the proper delivery of processes such as publication, transportation, check-in at the 

front desk, and the provision of meals and baths. Medical institutions provide effective care 

for patients and their families by offering not just high-quality medical treatment but also 

services without “unreasonableness, inconsistency, or waste.” 

In the manufacturing industry, early quality improvements occurred on company-wide bases. 

However, few studies have examined quality improvements in the healthcare field as a whole. 

This study shows that the quality of medical care can be divided into three categories: quality 

of staff, expertise, medical service, and any combination of these. Few studies have been 

conducted on improvements in work quality among staff or in interdivisional cooperation, 

and, while many studies have examined work quality in individual medical departments, little 

research has been done on service quality in general. 

This research examines a case of long-term TQM activity in medical facilities by using a 

psychological metric. 

 

THE NECESSITY OF IMPROVING MEDICAL QUALITY 

 

Service quality can be defined as the performance and outcome of work done by onsite staff 

that contributes to customer value. Accordingly, service quality improvement is driven by the 

value created by the onsite work performed by staff members who share a sense of purpose 

through the mutual reinforcement received from team activities and thus experience 

self-realization and self-development. Such a staff finds significance in working for their own 

welfare while also contributing to society by consistently offering services that meet 

customer expectations.  

The results of studying service quality improvement allow workers to enhance their 

motivation and thus serve as an investment in improved quality of service, ultimately 

strengthening quality management. For example, the skilled hospital staffs that routinely 

attempt to predict patient and equipment failures and thus prevent accidents are the fruit of 

the time-consuming, face-to-face, and hands-on skills training that is unique to Japan.  

However, these staff has recently become unable to hand down their know-how (or tacit 

knowledge) because of the excessive responsibilities caused by understaffing; inexperienced 

workers lack the necessary diagnostic technology, which disrupts their work and prevents 

them from improving the quality of their care. 

The authors believe that staff members must change their conventional approach, based on 

simple labor operations, and shift to a new paradigm of intelligent service operations, which 

will be more motivational. 

This study explores the improvements needed in the work process, with a focus on improving 
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human resources development.  

Many studies on ES (Employee Satisfaction) [3-5], information sharing [6-9], and quality 

management [10, 11] in manufacturing have been conducted. However, few studies have 

investigated the effects of information sharing in hospitals or have used real-life examples or 

case studies. 

 

ISSUES FOR HOSPITAL MANAGERS 

 

A staff of eight (comprising doctors, occupational therapists, social workers, nurses, and 

administrators) at a hospital in Saitama have adopted the Relational Diagram approach to 

improve management. Staff members listed their job-related problems on 35 

purpose-designed cards (Figure 1). The cards were then analyzed and the problems classified 

into seven major categories: busyness, staff mentality/operational level, linkage, hospital 

system, recruiting staff, development of human resources, and information sharing. As we 

found that the nurses had the greatest impact on the improvement of hospital quality, we 

focused on nursing issues. 

 

Figure1. The Relational Diagram of issues for hospital managers 

 

IMPROVING NURSES’ WORK PROCESSES 

 

Listed below are the steps in the TQM process. 

1）Problem extraction: nurses list their problems on sticky notes and classify them into 

several categories.  

2）Suggestion of solutions: nurses discuss and prioritize potential solutions. 
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3）Preparation of the solution: they update the manual for new recruits.  

4）Introduction of the solution: they conduct training using the revised manual for new 

recruits. 

5）Evaluation of the effects of the process.  

 

Five other staff members (nursing managers) who were also following the Relational 

Diagram approach to improve management listed their job-related problems on 73 cards that 

were then analyzed (Figure 3); these problems were classified into nine major categories: 

mental, staff mind, admission, linkage to patient, linkage to doctor, development of human 

resources, discharge, duty, and communication. 

These staff members always refer to the Relational Diagram when attempting to solve their 

problems. After deciding on a solution, they update and improve the OJT manual for the 

benefit of new recruits. 

 

 

Figure2. The Relational Diagram of issues for nursing division 

 

The main changes made to the manual were the following: 

1. Improvement of the floor map.  

2. Clarification of hospital duties. 

3. Clarification of applications. 

4. Identification of new recruits’ minimum duties. 

 

ANALYSIS THROUGH A PSYCHOMETRIC SCALE 

 

We evaluated the staff’s TQM process, focusing on activity that occurred before August 2011 

and after May 2012. 

 

The Generalized Self-Efficacy Scale 

The results plotted on the Generalized Self-Efficacy Scale are shown in Figure 4, with the 
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case nurses denominated alphabetically from “A” to “E.” A declined from 75 to 73; B 

declined from 66 to 59; C declined from 66 to 55; D appreciated from 68 to 70; and E 

appreciated from 84 to 87. 

 

Figure3. Variation of the Generalized Self-Efficacy Scale 

 

Self-Esteem Scale 

The results plotted on the Self-Esteem Scale are shown in Figure 5. A declined from 28 to 27; 

B declined from 30 to 29; C declined from 27 to 24; D appreciated from 33 to 34; and E 

appreciated from 27 to 37. 

 

 

Figure4. Variation of the Self-Esteem Scale 

 

DISCUSSION 

 

An examination of the Generalized Self-Efficacy and Self-Esteem scale results for the period 

before and after the staff’s TQM process shows that both scales either remained unchanged or 
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declined, yet nurse E appreciated from 84 to 87 on the Generalized Self-Efficacy Scale and 

from 27 to 37 on the Self-Esteem scale. Nurse E was the only member who had undergone 

training using the revised manual before the scales were measured. In her free description 

questionnaire, nurse E stated that the manual made it easy for new recruits to understand their 

duties. E appraised the training highly; thus, both her scales appreciated. 

The other four nurses gave positive feedback in their free description questionnaires. They 

were able to share information through the process of improving the training manual. This in 

turn improved interpersonal relations, considered a significant factor in occupational stress. 

This improvement made the staff more efficient because they interact frequently. 

 

CONCLUSION 

 

This study has examined a case of a medical facility’s long-term TQM experience. Nurses at 

a hospital in Saitama used the Relational Diagram approach to improve their work processes 

by proposing and implementing a solution concerning the manual for new recruits. Onsite 

staff members solved their own problems and improved their efficiency, thus producing a 

continual quality improvement. Future studies will extend our examination of the nursing 

division while also considering other divisions. 
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Readiness Factor For Applying Lean In Health Care 

 

Shahid Al-Balushi1, Abdullah Al-Hajri1, Amrik Sohal2, Prakash Singh3, Yahya Al-

Farsi1 and Rashid Al-Abri1 

 

Health care services face continuing pressure to match demand with supply.  Timely access 

to emergency services, rising healthcare costs, and capacity allocation have been cited as 

major concerns.  Lean thinking has proved successful in transforming several hospitals with 

documented improvements along cost and service dimensions.  Previous research in this area 

has emphasized the importance of readiness of the organization to the application and 

success of Lean.  This paper aims to determine the readiness factors that are critical to the 

application of lean in healthcare organizations through a systematic review of relevant 

literature.  For this purpose, a comprehensive review of literature on Lean and Lean 

Healthcare as well as the relevant literature in the field of Change Management was 

conducted.  The readiness factors for Lean in healthcare are widely attributed to be the same 

as those of any general change management initiative. Leadership, organizational culture, 

communication, training, measurement and reward systems are all commonly attributed 

readiness factors throughout general Change Management literature.  Directly related to the 

successful implementation of Lean in healthcare is that a hospital has an end-to-end process 

view which can be particularly difficult for complex organizations such as hospitals.  The 

findings from this review have research and managerial implications.  Research is currently 

under way where the finding from this review are being tested in the context of the Omani 

health care sector.  Preliminary findings from this study will also be presented.  

 
Keywords: Lean; Lean Readiness Factors; Lean Healthcare; literature review. 
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Abstract 

This study aims to examine the impact of professional commitment on emotional 

exhaustion, depersonalization, and personal achievement of health service providers. 

Several psychological theories were introduced and applied to developing study 

hypotheses regarding the relation between professional commitment, emotional 

exhaustion, depersonalization, and personal achievement. Nurses working in one 

acute hospital were solicited to participate in this study. Ethical aspects of this study 

were approved prior to data collection. Data from their responses were analyzed using 

structural equation modeling. Demographic distribution of the study sample conforms 

to that of the local study population. Multiple reliability and validity indices were 

reported and examined. Results include that professional commitment is a valid 

predictor of emotional exhaustion, depersonalization, and personal achievement. 

Implications for future research and healthcare personnel management were 

discussed. 

Keywords: Healthcare personnel; professional commitment; emotional exhaustion, 

depersonalization, personal achievement. 
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ABSTRACT 
Human’s behavior and attitude can be highly influenced by two types of relationship, 
communal relationship and exchange relationship, and the moral-oriented social norms and 
the money-oriented market norms applied mechanically in these two relationships, 
respectively. While there is a great deal of general literature discussing the effect of 
relationship types on interpersonal interaction, there are limited number of studies focusing 
on the relationship types between organizations and their members and whether the 
introduction of monetary incentives affect the relationship types. Taking healthcare industry 
as an example, this study aims to explore how the types of relationship (communal vs. 
exchange relationship) between hospitals and medical staffs influence their attitude. 
Furthermore, we also want to investigate whether different types of reward (monetary vs. 
nonmonetary incentives) provided by hospitals affect or alter the types of relationships a 
medical staff originally had. We expect the results of this study can provide some suggestions 
for designing compensation plan in healthcare industry and important general managerial 
implications to managers in other industries. 
 
 
Keyword: communal relationship; exchange relationship; nonmonetary incentive; monetary 
incentive; healthcare industry 
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ABSTRACT 

 

This paper examines why physicians react differently to the introduction of healthcare 

information technology (IT) in the same hospital at the same time.  These diverse reactions, 

manifested as different forms of acceptance and resistance, are interpreted within the social-

historical context of physicians’ work at a large urban hospital in the USA, using Activity 

Theory as the theoretical lens.  While prior IT research has examined patterns or “similarities” in 

user behaviors, we examine user “differences” and reconcile these differences within a meta-

theoretic framework.  We also extend current IT usage research from voluntary to mandatory 

settings and demonstrate the viability of activity theory as an interpretive lens for future research.  

 

Keywords: Healthcare information technology, acceptance, resistance, activity theory. 

 

 

INTRODUCTION 

 

Healthcare information technologies (IT), such as electronic medical records (EMR) and 

computerized patient order entry (CPOE) systems, are widely expected to increase patient safety, 

improve healthcare delivery, and lower healthcare costs [14].  However, not every physician sees 

these technologies as equally beneficial, resulting in their successful acceptance at some 

hospitals (e.g., [13]) and staunch resistance in others [8].  In one particular instance, in 2003, 

physicians at the prestigious Cedars-Sinai Medical Center at Los Angeles rebelled against a 

newly installed CPOE system, complaining that the system was too great a distraction from their 

medical duties and forcing its withdrawal after the system was already operational in two-thirds 

of the 870-bed hospital [5].  

 

Why do some physicians react positively and others negatively toward the same healthcare 

IT within the same organization at the same time?  This is the central research question of 

interest to this study.  Reactions, in this context, refer to users’ perceptions (e.g., beliefs, 

emotions, fears) and behavior (e.g., acceptance or resistance) related to a given IT.  

Understanding such diverse reactions is the first step toward designing customized intervention 

strategies to meet the unique needs and concerns of acceptors and resistors, which are currently 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 472

mailto:abhatt@usf.edu
mailto:davisc@mail.usf.edu
mailto:nhikmet@hrsm.sc.edu


 

 

missing in healthcare practice.  For instance, current strategies directed at improving acceptance 

among acceptors may not help overcome resistance if acceptance and resistance are distinct 

behaviors triggered by different causative mechanisms.  

 

Despite a vast body of prior research on IT acceptance, research on IT resistance has 

remained sparse. Acceptance research has primarily followed the positivistic paradigm, using 

such theories as the technology acceptance model (TAM) [3], the theory of planned behavior 

(TPB) [1], and the Unified Theory of Acceptance and Usage of Technology (UTAUT) [16].  

This research has identified numerous factors, such as perceived usefulness, perceived ease of 

use, attitude, social norms, facilitating conditions, and self-efficacy, that are presumed to 

influence IT acceptance [16].  However, this research fails to explain why some users in the 

same population tend to resist the same IT despite the presence of the above factors.  

 

Though some may contend that resistance is equivalent to IT non-acceptance, we argue that 

this is not the case for at least three reasons.  First, non-acceptance may imply that potential users 

are simply unaware of a new IT or are still evaluating it prior to its eventual acceptance, while 

resistance implies that the IT has been considered and rejected by potential users.  Second, IT 

acceptance or non-acceptance is a voluntary decision made in voluntary adoption settings, such 

as use of personal-use IT such as electronic mail and online social networks, while resistance 

tends to occur in mandatory settings, often within organizations, when a new IT is imposed upon 

users against their will via an executive decision.  Third, resistance is often marked with open 

hostility toward change agents and/or covert behaviors to stall or undermine change (e.g., [5]), 

while non-acceptance does not generally engender such deviant behaviors.  Even in 

organizations where blatant disregard for management policies may result in sanctions or job 

loss, apparent acceptance may be masked with covert forms of resistance such as procrastination, 

‘forgetting’ certain tasks, and slow performance [11].  Hence, IT acceptance appears to be a 

distinctly different behavior than IT resistance, and factors that predict acceptance also appears 

to be very different from those that predict resistance [15]. 

 

Yet, IT resistance appears to be a pervasive problem in organizations, and has been observed 

not only among physicians [2, 8], but also among accountants [12], insurance underwriters [6], 

and others.  Markus [12] found that divisional accountants resisted a new financial accounting 

system in a firm not because of system deficiencies (e.g., inadequate features) or individual 

limitations (e.g., lack of training), but because they feared losing control over key accounting 

data due to IT usage and consequent loss of organizational power.  Lapointe and Rivard [8] 

observed that physician resistance to a clinical IT at three hospitals was also triggered by 

perceived threats, such as loss of power and reorganization of work.  In a survey study, 

Bhattacherjee and Hikmet [2] found perceived threat to be a significant predictor of physician 

resistance to CPOE systems.  Hirschheim and Newman [6] noted that insurance underwriters 

resisted a new commercial insurance policy processing system for a wide range of reasons, 

including little felt need for change, poor technical quality, minimal training, redistribution of 

resources, and poor fit with the underwriters’ work.  

 

Our review of the nascent IT resistance literature suggests that: (1) resistance and acceptance 

are different behaviors with distinct sets of predictors, (2) there is little consensus on what drives 

resistance, although perceived threat appears to be a recurrent theme, (3) resistance may be 
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manifested in different ways, ranging from deliberate non-use and sabotage to more subtle or 

covert behaviors such as procrastination, forgetting, and absenteeism, and (4) unlike acceptance, 

there is no core theory to inform or guide resistance research.  

 

In light of the above findings, the goal of this study is to explore the varied nature of 

physicians’ perceptions and behaviors in response to the introduction of CPOE at a large urban 

hospital in the southeastern USA.  We adopt an interpretive case research approach to guide our 

inquiry.  The interpretive tradition of inquiry is best suited for uncovering diverse reactions from 

the subjective perspectives of the participants, while the case research approach allows us to 

present a rich and detailed portrayal of the historical evolution of CPOE implementation at our 

study site and evaluate the physicians’ reactions within the socio-historical context of their 

professional work.  Our analysis is based on 47 face-to-face interviews of physicians conducted 

over an eight-year period, and is corroborated by internal documentation, field observations, and 

interviews with other constituents such as clerical staff, nurses, and hospital administrators.  We 

use activity theory as a conceptual “lens” to structure our interpretive analysis.  

 

The rest of this paper proceeds as follows.  The next section describes activity theory and its 

relevance to understanding physician reactions to healthcare IT.  The third section presents our 

research methods, including case background, data collection, and data analysis.  The fourth 

section describes the study’s findings.  The fifth and final section discusses our study’s 

limitations and implications for research and practice.  

 

ACTIVITY THEORY 

 

Activity theory was developed in the aftermath of the 1917 Russian Revolution by 

psychologists Lev Vygotsky, Alexei Leont’ev, and A. N. Luria at Moscow State University.  

Inspired by Marxist ideas, this theory was part of a broader effort to develop a new tradition of 

cultural-historical psychology based on the premise that human consciousness and actions are 

shaped by and shapes their socio-cultural context, as an alternative to Western psychology that 

viewed human minds and societies as distinct and separable entities in their own right [7, 9]. 

 

Activity theory is not a “theory” (i.e., a mid-range theory) in the strict sense of the term, but 

rather a general conceptual framework (i.e., a meta-theory) that can be used as a foundation for 

building predictive mid-range theories.  It is centered on the notion of an activity, defined as a 

system of actions undertaken by subjects (actors) to transform an object in order to achieve a 

desired outcome [9].  Subjects perform these actions using tools (artifacts), which may be 

external (e.g., a computer) or internal (e.g., a plan of action).  An example of an activity may be 

operating a call center, where customer service personnel (subjects) are entrusted with the task of 

serving incoming customer service requests (objects).  These employees transform customer 

service requests (objects) into fulfilled requests (outcomes) using computers, customer databases, 

and standard procedures (tools).  Objects may be a material entity (e.g., a specific customer 

service request) or an objective (a generalized goal such as higher customer satisfaction).  The 

consciousness and actions of subjects are shaped by socio-cultural influences, which may include 

shared knowledge and practices (e.g., how to react to irate customers, escalation procedures for 

customer complaints), and hence, subjects’ actions cannot be isolated from or interpreted 
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independently of the context.  The unit of analysis is the activity system, within which subjects’ 

individual actions are embedded.  

 

The key principles of activity theory are: (1) hierarchical structure of activity: activities are 

composed of multiple goal-directed actions needed to transform an object, (2) object-

orientedness of reality: we live in a reality that has objective properties (e.g., goals, norms, 

expectations) that are socio-culturally defined and that influences our actions, (3) tool-mediated 

actions: our interaction with reality is shaped by tools or artifacts at our disposal such as shared 

languages, knowledge, and standard operating procedures, and (4) internalization/externalization 

duality: human consciousness (mind – internal) and actions (external) shape each other through 

the simultaneous and inseparable processes of internalization (e.g., remembering, analyzing, 

planning, imagining, calculating) and externalization (e.g., manipulating real objects, 

collaborating), which must be analyzed jointly rather than separately. 

 

The above principles can be illustrated using a simple example.  Primitive hunters hunted in 

two groups: bush-beaters, whose job was to frighten game and move it in a desired direction, and 

catchers, whose job was to lay a trap and catch the game [9].  The actions of the bush-beaters 

would seem irrational if examined in isolation, but would make sense if evaluated within the 

context of the entire hunting activity.  Hence, the individual actions of bush-beaters and catchers 

contributed to the collective hunting activity (hierarchy).  Second, the hunting activity had 

certain objective properties: the goal of hunting down game, hunting as a collective effort, and 

the best way to hunt was to direct the game into a trap.  Third, hunters’ actions were mediated by 

tools, such as spears, knowledge about the game, and hunting strategies developed from prior 

experiences.  Fourth, hunters learned more about the hunting activity as they performed the 

activity, which they used to improve their own actions (internalization) and their collective 

knowledge of hunting (externalization).   

 

Tools occupy a special role in activity theory as the means that mediate subjects and their 

actions (objects).  Tools embody the experiences of previous actors who tried to solve similar 

problems in the past and who modified the tool to make it work better (e.g., its design, material, 

knowledge about its use).  Tools shape how we interact with reality, and we recreate and 

transform tools during the course of our actions.  Tools provide the means of accumulation and 

transmission of social knowledge, and impact not only the way we act, but also how we think 

about our actions.  Tools can enable and constrain our actions concurrently: they can empower 

us, while also limiting our choice of actions to those that are defined by the tool [7].  

 

To structure and guide activity theoretic analysis, Engeström [4] proposed an activity system 

model (ASM) by distilling and extending the key ideas of activity theory (see Figure 1).  ASM 

views activity systems as comprising of three activity structures (subject, object, and community) 

that are influenced by three mediators (tools, rules, and roles).  Leont’ev’s [9] version of activity 

theory included only subject, object, and tools, while community, roles, and rules were added by 

Engeström [4].  Community refers to a group of workers who share the same object; rules are 

norms, conventions, or social relations that define how a subject fits in a community; and roles 

refer to the organization of the community in relation to the transformation process (i.e., division 

of labor).  In natural settings, human actions may only be mediated by tools.  However, in social 

settings, actions are performed in collaboration with others (community), and are mediated by 
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socio-culturally defined rules and roles.  This collective way of working, grounded in tradition 

and knowledge shared by a group of workers, is called practice or “praxis.”  The mediating 

processes in ASM are continually modified and recreated during practice, as better tools, rules, 

and roles are identified to improve the transformation process.  An analysis of human actions 

must therefore take into account the socio-cultural context within which such actions take place 

as well as the historical evolution of the mediational processes employed in that action. 

 

Engeström [4] employed activity theory to study physicians’ activities at a medical practice 

in Finland.  Through observation, discourse analysis, and historical reconstruction, he observed 

that physicians (subjects) held varying conceptions of their work (object) in bio-medical, socio-

medical, administrative-economic, and system-interactive terms, which influenced their delivery 

of medical care (outcome).  Because physicians were embedded within and governed by their 

professional community and the Finnish healthcare system, their ability to work was constrained 

by the biomedical concepts and techniques mandated by their profession (tool), the random 

allocation of patients to physicians in the Finnish system (rule), and the inflexible division of 

labor between physicians and other healthcare providers (role).  These constraints forced 

physicians to treat all healthcare problems as biomedical problems with little consideration to 

socio-medical, economic, or other concerns.  Conducted before the influx of IT in healthcare, 

this study did not examine the role of IT as a tool in healthcare.  Our study augments 

Engeström’s work by specifically focusing on healthcare IT as a tool and studying its impacts on 

the rules, roles, and object of physicians’ work. 

 

Tool

Rules Roles

SUBJECT OBJECT

COMMUNITY

Outcome

Transformation

Process

 
Figure 1. Activity System Model (Engeström [15]) 

 

RESEARCH METHODS 

 

Case Background 

 

Our case study was conducted at Memorial Hospital (a pseudonym), a large 800+ bed, 

regional medical center in the southeastern USA.  Memorial Hospital is a community hospital 

where physicians enjoy practicing privileges but are not salaried staff members.  Because they 

earn no salary from the hospital, many physicians feel little allegiance to the hospital or its IT 

initiatives.  

 

Memorial Hospital is a technologically sophisticated facility with a large IT support staff, 

and was one of the earliest in the country to experiment with computerized patient order entry 
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(CPOE) systems.  CPOE is an automated workflow system that physicians can use to enter or 

track orders and access the results of all orders for in-patient procedures, including laboratory 

orders such as blood culture or urine analysis, radiological orders such as X-rays, ultrasounds, 

computerized tomography scans, or magnetic resonance imaging scans, pharmaceutical orders 

such as medications, and special procedures such as biopsy or bronchoscopy.  This computerized 

system, which can be used to track and audit orders by patients, physicians, or specialties, 

represents a major change from the erstwhile manual process involving paper forms that were 

subject to error, delays and duplication.  

 

The first CPOE system was implemented in Memorial Hospital’s cardiology department in 

1997 on a pilot basis.  This software, called Carevision, was a packaged solution that was not 

customizable to variations in medical diagnosis, physicians’ preferences, or medical specialties.  

The system faced numerous technical and implementation roadblocks, with physicians 

complaining about the lack of job-relevant functionality and being unavailable for system 

training sessions, and frequent drops in wireless connectivity.  Eventually, the system was 

discontinued in late 1998.  

 

In 2001, as healthcare IT started gaining widespread traction in hospitals across the USA, 

Memorial Hospital decided to reintroduce the CPOE system as part of a broader IT 

modernization initiative.  This time, hospital administrators vowed to learn from the mistakes of 

the previous project, and implement a solution that was tailored to physicians’ work, reorganize 

training programs to work around physicians’ busy schedules, and install a new wireless 

network.  Following 18 months of process reengineering, a new CPOE system, Sunrise Clinical 

Manager (SCM) was introduced in 2003.  This system was integrated with an electronic medical 

records (EMR) system and a picture archiving and communication system (PACS) for one-click 

access to patients’ medical history and radiological images respectively.  The new system 

incorporated many new value-added features such as cross-referencing physicians’ prescriptions 

against patients’ allergy records for possible unfavorable interactions.  One-on-one training was 

instituted where IT staffers shadowed physicians on the job to show them how to enter orders 

into the system in real-time.  Early adopters (physicians) who liked the system were recruited as 

project champions to spread the word about the system to their colleagues.  A CPOE steering 

committee was formed, staffed by members from the hospital’s executive committee and 

physician representatives, to represent physicians’ concerns about the system and ensure that 

those concerns were addressed.  A physician clinical support group was created, comprising of 

IT experts, to customize the system to individual physicians’ personal preferences and their style 

of work.  

 

The intended operation of the system was as follows.  Physicians could log into the system 

from their home, clinics, or any hospital floor using a password-protected interface (the system 

tracked login date and time).  They could then access complete medical records of patients 

assigned to them, check real-time status on existing work orders, place new or follow-up orders, 

and organize orders or results to their personal preferences.  Physicians could automate repetitive 

ordering of labs, tests, and medications for typical medical conditions using standardized set of 

orders called “order sets.”  These order sets were organized by ICD-9 code (a medical diagnosis 

classification system) and could be further tailored to physicians’ personal preferences.  The 

system generated adverse drug alerts, tracked patients’ medication schedule, and alerted floor 
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nurses when doses were needed, changed, or missed.  Physicians could also dictate notes into the 

system for transcription using an outsourced service.  

 

During our site visits to this hospital, we interacted with physicians who liked the CPOE 

system and those who hated it.  One younger physician who liked the system (an early adopter), 

said that he logged into the system from home every morning to check on patient charts and 

retrieve up-to-date results and status reports, which helped him optimize his hospital rounds, 

saved time with paperwork processing at the hospital, and allowed him to spend more time with 

patients.  However, other physicians hated the system and devised innovative strategies to avoid 

its use, such as continuing to use paper forms, calling in orders to nurses (to avoid direct 

interaction with the system), requesting work assignments on floors where the system was not 

yet installed, and devising workarounds such as sticking “Post-It” notes to patient charts.  

Common reasons for system non-usage included: “it is new and difficult,” “it takes too long to 

learn,” “every patient is different, so a common system won’t help,” and “there was nothing 

wrong with what we had before [paper-based ordering].”  This wide range of physician reactions 

toward reflected a complex and diverse pattern of IT usage across the physician population at 

this hospital. 

 

In 2005, system rollout was completed throughout the hospital.  By this time, some 

physicians were using the system; however, there were many resistors.  A new Chief Information 

Officer was appointed with the goal of improving CPOE (and in general, IT) utilization at this 

hospital.  After several months of pleading physicians to use the system with little benefit, in 

2006, the new CIO issued a ‘mandate’ requiring CPOE usage at the hospital and abandoning all 

paper forms.  The mandate was not received positively among the resistors, and generated strong 

reactions.  Some non-users grudgingly started using the system; others continued to use nurses 

and interns to enter orders on their behalf, and a few retired or moved their practice to local 

hospitals that did not have a CPOE system.  Eight years after the implementation of the second 

CPOE system, by the end of 2011, it appears that the mandate was somewhat successful in 

coopting physicians to use the system.  However, considerable resentment, dissatisfaction, and 

covert resistance persisted, and CPOE usage remained below expected levels. 

 

Data Collection and Analysis 

 

Our research team followed CPOE implementation at Memorial Hospital from 2003 until 

2011.  During this eight-year period, we conducted a total of 47 interviews with physicians in 

three rounds.  Nine of these interviews were conducted in 2003, when the second CPOE system 

was being introduced on a pilot basis; 27 interviews in 2007 after completion of system rollout 

and issuance of CPOE usage mandate, and 11 interviews in 2011, to assess the final outcome of 

CPOE implementation.  These samples were partially overlapping in that few physicians were 

interviewed at multiple points in time to assess if their reactions toward the system had changed 

over time.  Interviews ranged in duration from 30 to 75 minutes, averaging approximately 45 

minutes.  A semi-structured interview protocol was used, which was approved by the 

institutional review boards at the researchers’ university and at the study site.   

 

Our initial interviews were arranged by our key contacts: the Chief Executive Officer and the 

Chief Medical Officer this hospital.  Subsequent interviewees were identified using a “snowball 
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sampling” method, in which we asked our interviewees to identify their peers representing 

different patterns of behavior from acceptance to resistance.  To ensure replication logic (for 

generalizability), we ensured representation of physician with different backgrounds, 

demographics, and medical specialties.  Physicians in our sample ranged in age from 28 to 65 

years (median of 50 years), medical practice experience of three months to 39 years (median of 

20 years), and had worked at Memorial Hospital for 3 months to 33 years (median of 8 years).  

They had been using computers for 10 to 25 years (median of 20 years), and healthcare IT for 1 

to 25 years (median of 8 years).  Their specialties included internal medicine, pediatrics, 

cardiology, orthopedic surgery, neonatology, pulmonary medicine, emergency medicine, and 

psychiatry.  Interviewees self-rated their use of the CPOE system as a median of 4 and mean of 

4.88 on a seven-point scale (1 = non-usage; 7 = extensive usage). 

 

Physician interviews were conducted by two researchers, with one interviewer being 

responsible for primary questioning, and the other taking notes and seeking clarifications when 

needed.  All interviews were tape recorded, with interviewees’ permission, and transcribed.  To 

elicit candid responses, interviews were conducted in informal settings, often during lunch 

breaks, or in the physicians’ lounge.  

 

Physicians’ responses were corroborated and supplemented by a variety of other data 

sources, including internal presentations, project reports, memorandums, public media reports 

(e.g., incidences of medical errors at this hospital, its technology modernization initiatives), and 

our own direct observations of physicians’ behaviors during site visits.  However, we were 

neutral external observers and had no role in the CPOE implementation process.  In addition, we 

interviewed hospital executive committee members, CPOE steering committee members, IT 

support staff, and nurses to triangulate physicians’ self-reported behaviors.  Our extensive access 

to and intimate knowledge of this site helped us reconstruct the historical and socio-cultural 

context surrounding CPOE implementation in rich detail, and provided the contextual 

background for our activity theoretic analysis.  

 

We analyzed the interview data by coding it using the ASM framework of activity structures 

(subject, object, and community) and mediators (tools, rules, and roles).  The goal of this process 

was to identify the activity structures and mediators at our case site and potential interactions 

between them.  To maximize variation in coding and minimize coder bias, coding was done 

independently by three coders with diverse backgrounds: a professor with a qualitative research 

background, a professor with a quantitative background, and a doctoral student with some 

experience in qualitative and quantitative methods.  Inter-coder agreement was 75.2%.  

Dissenting codes were resolved through discussion among coders until consensus was reached. 

 

FINDINGS 

 

Our interpretive analysis revealed that physicians at Memorial Hospital exhibited 

considerable divergence in their perception of the CPOE system as a tool, and its relationship to 

their object of activity, community, rules, and roles, which resulted in a diverse pattern of 

behaviors toward the system.  Specifically, we found four types of behaviors, as evident from the 

following quote from Dr. Sanford (a pseudonym), a nephrologist and early adopter interviewed 

in 2003:  
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“[T]here are people who are absolutely sophisticated doctors in their specialty, like some 

cardiologists who do the most sophisticated computer work in terms of pacemakers, 

defibrillators and so forth, but can’t work on a simple computer…  I do not think they will 

ever adapt to the system and will probably have to go elsewhere.  [This group represents] 

under 5%, I would say 3%, maybe less.  [Type 1: Active resistance]  

 

[The] second group are [sic] people that are not totally negative.  They say ‘I’ll learn it when 

I have to.’  I have a young partner who could have learned this in an hour but he’d never 

meet with me, until September 1
st
, when he had to do it.  [This] group would like to practice 

the way they have always practiced but they are not totally against [the system] and when the 

time came that they had to do it, they [will] do it.  I think that is a significant number of 

people, larger percentage, 20-25%.  [Type 2: Passive resistance]  

 

Then there is another group that is very accepting that is trying to learn it, [and] having 

problems [with the system].  They come down and work with us and are more accepting and 

they were better prepared for the rollout because they had some skills.  [Type 3: Superficial 

acceptance]  

 

Then you have a super user group who are [sic] just fabulous, and who are much better than I 

am in using the software. They change their own practices.  In the Infectious Disease 

Associates [a private physician group of five physicians], a couple [of physicians] were very 

enthusiastic about it.  One is brilliant and uses it beautifully; another one made up the order 

sets for all of the ID group.  He and one other [physician] turned the whole thing around and 

they are the largest users of [SCM] and the best users, I think, other than nephrologists…  In 

my own group, seven of the nine [physicians] are super users, and the other two never used it 

at all.”  [Type 4: Enthusiastic acceptance]  

 

Although we were only looking for acceptance and resistance behaviors, the above quote 

demonstrates four types of physician responses that be roughly categorized as active resistance, 

passive resistance, superficial acceptance, and enthusiastic acceptance respectively.  Viewing 

these diverse reactions through an activity theoretic lens, our analysis found that physicians 

(subjects) in each category exhibited a different set of perceptions regarding their object of 

action, community, tool of work, professional roles, and rules of action.  Conflicts among 

physicians with respect to these perceptions are elaborated in the following subsections.  

 

Object Conflict 

 

In activity theory, subjects transform objects in order to achieve a desired outcome.  At 

Memorial Hospital, the primary object of physicians’ (subjects) work was treating their patients’ 

medical conditions.  While some physicians saw CPOE order entry as a natural extension of this 

medical work, others viewed it as distracting from their primary goal of providing medical care, 

while still others viewed it as an additional activity (new object) imposed upon them by hospital 

administrators.  
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For example, Dr. Kelley, a surgery specialist interviewed in 2011, explained how the CPOE 

system helped him extend medical care delivery in unanticipated ways, and why he viewed the 

system as a natural extension of his work:  

 

“I like sitting at the airport and getting online and doing all my record keeping while I’m 

waiting for a plane. I can sit at the airport lounge and get on, sign all my charts…  We used 

to have to go to the record room to look at microfilm, or call the record room and have them 

bring me old records.  We don’t have to do anything like that anymore…  If they [patients] 

don’t remember what medicines they took six months ago, just click on the computer and it’s 

right there.” 

 

On the other hand, some physicians viewed the CPOE system as a distraction from their 

primary object of delivering quality medical care to their patients.  This is evident from the 

following comments of Dr. Collins, an internal medicine specialist, during his 2007 interview, 

who complained that the system cut down the amount of time he could spent with patients, thus 

compromising the quality of care:  

 

“It used to be [that] I would take the chart into the patient’s room, sit down pleasurably with 

the patient, and they would tell me what happened during the night.  So I would examine 

them and I would write orders in the patient’s room with them.  So I used to spend as much 

face-to-face  time with the patient as possible.  Now however, you have to see them as 

quickly as possible, get out of the room quickly as possible, and get in the computer 

workstation as quickly as possible.  Now I spend less time in face-to-face contact with the 

patient.”  

 

Finally, some physicians considered CPOE usage to be outside their domain of professional 

work.  Dr. Hall, a cardio-electric physiologist, explained during his 2007 interview:  

 

“I think it [SCM] was jammed down our throats under the guise of evidence based medicine.  

It makes me, frankly, hostile…  I don’t want to come to the hospital to learn how to use 

computers.  I wanna come to the hospital to take care of my patients.  So I am not gonna take 

this four- hour time period or a week and go to a course and learn how to use this goddamn 

computer.”  

 

Physicians who viewed using the CPOE system as a natural extension of their work were 

accepting of the system, while those who saw it as a distraction to their work demonstrated 

passive resistance of the system, and those who considered it an unreasonable addition to their 

primary object of activity (serving patients) exhibited active resistance.  Hence, the differential 

patterns of acceptance and resistance behaviors across the physician population can be linked to 

physicians’ varying perceptions about the object of their professional work and the role of the 

CPOE system in their work.  

 

Tool Conflict  

 

Tools are artifacts used by subjects to transform and presumably benefit their object of work.  

However, at Memorial Hospital, CPOE acceptors and resistors had very different perceptions of 
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CPOE as a tool and its value in their professional work, and consequently, exhibited very 

different reactions toward the system.  

 

One early supporter and enthusiastic acceptor of the CPOE system was Dr. Anderson, a 

physical medicine and rehabilitation specialist, who elaborated the system’s utility during his 

2007 interview:  

 

“[SCM] makes it easier for me as everything is more accessible… there are order sets which 

are basically automatic, so it takes away the tedious work of having to micromanage things…  

I can read the doctor’s handwriting, you can track notes better so it is easier to communicate 

with physicians, cardiologists and orthopedic surgeon and I order an x-ray and if they are in 

the office they can access it from the office and we can make a more expedient decision…  

We can track graphically the level of acuteness of that patient that helps us determine 

whether or not the patient is ready for discharging.”  

 

Not surprisingly, Dr. Anderson used the system for 95% of his total orders.  In addition, his 

enthusiasm about the system led him to volunteer to pilot a new CPOE module (medical 

reconciliation) and seek additional ways to leverage the system in his own professional practice 

(rehabilitation) by customizing a window to track his patients’ daily ambulatory progress, as 

revealed from his following quote:  

 

“We customized one window where in one page I can see [patients’] daily living activities 

and how far they are walking… we are piloting a new module, the medical reconciliation 

module.  I am really excited about that because it really makes it a whole lot easier when you 

discharge a patient.”  [emphasis added]  

 

However, many other physicians exhibited a range of negative perceptions about the system 

from an unnecessary inconvenience an existential threat.  The notion of inconvenience is evident 

from cardiovascular surgeon Dr. Green’s 2007 comments:  

 

“I practiced thirty-something years and what I learned to do is based on paper I am very good 

at doing paper.  I can go through a chart and pick up all the salient features in the data in a 

heartbeat. I’ve probably done it 50,000 times.  It takes me a lot more time to get the same 

information reading an electronic chart because you have to go through different screens and 

different fields.”  

 

In contrast, Dr. Vasquez, a pulmonary critical care and internal medicine specialist 

interviewed in 2003, viewed the system as an existential threat to his profession because it 

increased the chances of medical errors, such as entering the wrong order for the wrong practice, 

and made him a potential target of medical malpractice lawsuits: 

 

“I cannot tell you how many times I put in orders on the wrong patient...  Because [when] 

you have your patients’ list and you think you were looking at the one on top, it is actually 

someone else that is highlighted when you put in the order, things can get confusing.”  
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Physicians who viewed the system as an inconvenience resisted the system in a passive 

manner, while those who saw it as a personal threat demonstrated active resistance.  We also 

observed that some physicians changed their perception of the CPOE system over time from 

negative to positive as they learnt more about the system and became comfortable with its use, 

which translated in a corresponding change in their behavior from resistance to acceptance.  

 

Community Conflict 

 

Community, in activity theory, refers to a group of subjects sharing the same object.  For 

physicians at Memorial Hospital, the community refers to their professional society of practicing 

physicians both inside and outside the hospital providing medical care to patients in their own 

and related specialties.  Physicians typically rely on their professional societies for best practice 

guidelines, professional protocols, and norms of medical care.  One example of such dependence 

was the willingness among physicians to use standardized order sets created by other physicians 

within their specialty.  

 

However, some physicians at Memorial Hospital viewed the CPOE system as threatening 

their community structure, and introducing non-community members such as administrators and 

pharmacists into the medical care delivery process.  Dr. Hall, a cardio-electric physiologist and a 

strong CPOE resistor, noted during his 2007 interview:  

 

“We now have the [SCM] police.  And the [SCM] police seem to like to monitor us very 

carefully...  And these are predominantly run by non-clinical people…  Administration [has] 

empowered the pharmacy to override a lot of the physician’s orders [because] on a few 

occasions they’ve found mistakes…  There are a lot of different people from different parts 

of the hospital intervening in the system and changing things.  At times they are interfering 

with patient care and that is problematic.”  

 

The increased encroachment of non-community members was viewed by many physicians as 

interference with their professional work, an affront to their autonomy, and an unfair “policing” 

of their work.  The CPOE system was viewed as the agent of this encroachment by non-

credentialed people, and therefore generated strong resistance among many physicians.  

 

Role Conflict 

 

Roles refer to the division of labor among community members entrusted with performing a 

given activity.  The issue of role conflict as engendered by the CPOE system surfaced in a few 

interviews, although this was perhaps the weakest of the five conflicts.  For instance, describing 

how the CPOE system impacted the roles of primary care physicians vis-à-vis the specialists in 

the medical care process, Dr. Green, a cardiovascular surgeon, commented during her 2007 

interview:  

 

“In this electronic age, SCM has been a deterrent to the effective functioning of the primary 

care physicians and/or coordinators of care, if you want to say that, just because you are not 

alone in knowing all the information that is in that chart and so everybody has access to 

everything that is in that chart and people have carved out different areas of interest in order 
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to influence the care of that patient based on the data that they have available to them.  So 

what’s happening is that you can go the way of either responsibility of the primary care 

physician for coordinating the care plan, which in [the] past has always resided with the 

[primary care] physician.”  

 

However, our interpretation, based on discussions with other physicians, is that such role 

conflict was caused by a general shift toward managed care in the USA, rather than by the CPOE 

system.  Managed care is an approach of controlling overall healthcare costs by having primary 

care physicians coordinate their patient’s medical needs, including interacting with specialist 

physicians.  However, the advent of CPOE and other healthcare IT systems may have 

exacerbated the situation by making specialist physician’s activities transparent to the primary 

care physician and by increasing confusion over the ownership of medical care in a complex, 

multi-physician environment.  

 

Rule Conflict 

 

Rules refer to community-driven norms, conventions, and social relations that define how a 

subject should perform her object of work.  Some physicians felt that the CPOE system was 

changing the way they always practiced medicine, by forcing them to abandon practices that 

were consistent with the professional norms of their community and adopt practices that were not 

sanctioned by their professional community.  Dr. Neville, a general and vascular surgery 

specialist, described this concern in a 2007 interview by saying that the system made it more 

difficult for her to prescribe the right medications and forced her to use order sets that were not 

appropriate for her job: 

 

“The hospital has felt that they have to curtail my orders.  They force us to use order sets 

which are not tailored to me.  It is a means of the administration of constraining me…  For 

example, they will have an order set and they will pre-check various drugs that I never use.  

So, for example, I always use a particular pain pill.  They force me to use a pain pill that I 

disagree with, [which] I think it’s too powerful and has too many side effects.  So, I actually 

have to go through the effort on each one of my patients, I have to unclick what they do and 

click what I do.”  

 

It is worth noting in this regard that although the majority of physicians found order sets to 

be helpful in standardizing and improving medical care.  Following its CPOE mandate in 2006, 

Memorial Hospital started restricting the extent to which these order sets could be customized, 

pushing physicians towards more standardized sets, contrary to their professional norms of 

practice. 

 

DISCUSSION 

 

Evaluation of Rigor 

 

Qualitative research is often criticized as lacking in rigor and objectivity.  To address this 

concern, Lincoln and Guba [10] recommend four criteria for judging rigor in qualitative 

research: credibility, transferability, dependability, and confirmability.  Credibility refers to the 
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extent to which inferences from qualitative research are believable, and is similar to the notion of 

internal validity (causality) in quantitative research.  We assured credibility in our analysis by 

triangulating our interpretations in three ways: (1) by comparing responses between physicians, 

(2) by comparing responses between coders, and (3) by comparing physicians’ behavioral 

responses with our own observations of their behaviors.  

 

Transferability refers to the extent to which findings from one context can be extended to 

other contexts.  Given their context-situated nature, interpretive findings are often not 

generalizable to other contexts.  Although our inferences were generalizable across physicians in 

different specialties and different age groups within Memorial Hospital, we could not infer 

generalizability to other facilities or other healthcare IT since all of our 47 participants were from 

a single hospital regarding their reactions to a single system (CPOE).  In order to examine the 

generalizability of our findings, we recommend that our research be replicated at other types of 

healthcare facilities, such as smaller hospitals, university-affiliated hospitals, and long-term care 

facilities, and facilities implementing other healthcare technologies that may be less complex or 

less intrusive than CPOE systems. 

 

Dependability is the extent to which qualitative data is accurate or consistent, akin to the 

notion of reliability in quantitative research.  We addressed this issue in three ways: (1) by using 

a theoretical sampling procedure to ensure that our sample represented a diverse set of cognitive 

and behavioral reactions to CPOE usage, (2) by corroborating physicians’ responses with formal 

and informal interviews of administrators, nurses, and IT staff and our own observation of 

physicians’ behaviors, and (3) by building trust and rapport with physicians during our extended 

engagement in the field for eight years, conducting our interviews in the friendly confines of the 

physicians’ lounge, and assuring participant anonymity and confidentiality to elicit truthful and 

candid responses.  

 

Confirmability is the extent to which inferences can be independently confirmed by others, 

and is roughly equivalent to the notion of objectivity.  We tried to ensure confirmability though a 

meticulous process of data collection and analysis, such as by using a structured interview 

protocol for all interviews, by maintaining detailed contact information and transcribed 

interviews, and by comparing our interpretations across members of the research team and with 

key personnel at Memorial Hospital.  

 

Implications for Research 

 

Our interpretive analysis complements and extends prior IT usage research that has been 

primarily positivist in nature.  While positivist analyses seek to understand “similarities,” our 

interpretive analysis explored “differences” in physicians’ reactions toward the same IT at the 

same hospital.  Our interpretive analysis found a complex and nuanced pattern of user reactions, 

not only regarding the target system (tool), but also regarding its impact on physicians’ work 

(object), community, roles, and rules, which explained why some physicians accepted while 

others resisted the same system – an insight that is not available from the extant literature.  

 

Second, current theories of IT usage, such as TAM and UTAUT, are designed to explain 

voluntary IT usage.  Hence, they have limited explanatory power in mandated IT usage settings, 
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where users are coerced to use the target IT and harbor negative reactions and resentment toward 

it.  Our study provides some insight into the wide range of user reactions typically encountered 

in mandated settings, which may help further theorizing of mandated IT usage.  

 

Third, this study demonstrates the utility and viability of activity theory as a conceptual lens 

for structuring interpretive analysis.  This “lens” is particularly relevant for studying complex 

processes that cannot be isolated from their socio-historical contexts, such as organizational 

implementation of IT.  Being one of the earliest papers in information systems to use activity 

theory, this study provides a comprehensive description of the core concepts and an illustrative 

example of how to derive interpretations using this theory. 

 

Implications for Practice 

 

This study also has important implications for IT practice.  First, managers should understand 

that IT implementation is not simply a matter of buying and installing a new IT, but a complex 

process of orchestrating organizational change.  Technologically sophisticated systems with clear 

organizational benefits may still be resisted by users if they conflict with the object of their 

activity, community, professional rules, and roles.  Managerial efforts should be directed at 

mitigating the adverse effects of IT on these inalienable dimensions of professional work.  

 

Second, we demonstrate that acceptors and resistors may coexist within the same user 

population, and hence it is unwise to ignore resistors and just focus on acceptors during IT 

implementation.  Most managerial strategies are directed at enhancing IT acceptance, which are 

rarely successful in overcoming IT resistance in organizations.  Managing user resistance 

requires identifying potential resistors, understanding the reasons for their resistance, and taking 

steps to ameliorate the conditions driving their resistance.   

 

Lastly, though resistance is commonly viewed in a pejorative sense, managers must realize 

that not all resistance is bad, and sometimes resistance can help identify unanticipated system or 

organizational problems, especially under circumstances when users had little or no input into 

the IT selection or implementation process.  An appreciation of these problems, coupled with 

well-intentioned efforts to ameliorate them, may go a long way in alleviating IT resistance in 

organizations. 
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ABSTRACT 

Previous research on HRM-firm performance relationship predominately adopted two 
perspectives ([1]). One is universalistic perspective and focus on the linkage between HRM 
practices and firm performance. The other is contingency perspective and focus on the 
linkage of the complementarity or fit between HRM practices and organization’s strategy 
with firm performance. Responding to call for opening the black box to explain the 
relationship between HRM practices and performance, many research explore varieties of 
mediating mechanisms linking HRM practices and performance. Comparatively, few 
research explored the mediating mechanisms explaining linkage of the fit or interaction 
between HRM practices and strategy. Besides, more attention taking a multi-level approach 
to understanding SHRM is needed ([3]). Thus, the current study tries to fill these two 
theoretical gaps.  

Roles refer to a set of expectations about behaviors for a position in a social structure 
([4] [5]). Often, however, employees are confronted with unclear information about role 
expectations or incongruity of different role expectations. The former situation is referred to 
as role ambiguity, the latter as role conflict. Based on role theory, we build a multilevel 
model and argue that incongruence between innovative strategy and high-involvement HRM 
practices will result in role ambiguity and role conflict, thus bring down individual outcomes, 
including satisfaction, burnout and innovative behavior. The developed hypotheses include: 

Hypothesis 1a: Employee Role ambiguity negatively related to job satisfaction and 
innovative behavior, but positively related to burnout. 

Hypothesis 1b: Employee Role conflict negatively related to job satisfaction and 
innovative behavior, but positively related to burnout. 

Hypothesis 2a: The alignment between HRM practices and innovative strategy is 
negatively related to role ambiguity. Which means innovative strategy negatively moderates 
the relationship between high-involvement HRM and role ambiguity, such that the 
relationship is negative under high innovative strategy, and positive under low innovative 
strategy. 

Hypothesis 2b: The alignment between HRM practices and innovative strategy is 
negatively related to role conflict. Which means innovative strategy negatively moderates the 
relationship between high-involvement HRM and role conflict, such that the relationship is 
negative under high innovative strategy, and positive under low innovative strategy. 
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Hypothesis 3a: The innovative strategy moderates the indirect relationship that high-
involvement HRM with job satisfaction, burnout and innovative behavior, respectively, via 
role ambiguity, such that the indirect relationship that high-involvement HRM with job 
satisfaction and innovative behavior are positive under high innovative strategy and negative 
under low innovative strategy, the indirect relationship that high-involvement HRM with 
burnout is negative under high innovative strategy and positive under low innovative strategy.  

Hypothesis 3b: The innovative strategy moderates the indirect relationship that high-
involvement HRM with job satisfaction,  burnout and innovative behavior, respectively, via 
role conflict, such that the indirect relationship that high-involvement HRM with job 
satisfaction and innovative behavior are positive under high innovative strategy and negative 
under low innovative strategy, the indirect relationship that high-involvement HRM with 
burnout is negative under high innovative strategy and positive under low innovative strategy. 

The research framework is demonstrated as figure 1. 

 

 

 

 

 

Figure 1.  Research Framework 

The strategic business unit (SBU) is the target of the survey. To avoid common method 
variance problem, we received data of role ambiguity, role conflict, job satisfaction, emotion 
burnout from employees, while the SBU directors evaluated the innovative strategy, high-
involvement HRM practices and employees’ innovative behavior. A sample of 347 
respondents, belonging to 62 SBUs, was used to test our hypotheses.  

Using HLM for multilevel analysis, we found significant relationship between role 
stress and employee outcomes. Role ambiguity and role conflict negatively related to job 
satisfaction and innovative behavior, but positively related to burnout. These results support 
Hypothesis 1a and Hypothesis 1b. The results also showed innovative strategy negatively 
moderates the relationship of high-involvement HRM with role ambiguity and role conflict. 
Figure 2 showed that with high innovative strategy (1 standard deviation above the mean), 
high involvement HRM was negatively related to role ambiguity (γ= -.57, p<.01), whereas 
when innovative strategy was low (1 standard deviation below the mean), the relationship 
between them was non-significant (γ= -.11, n.s.). The result partially supported Hypothesis 
2a. Figure 3 showed the negative moderating effect of innovative strategy on relationship 
between High-involvement HRM practices and role conflict. It indicated that high 
involvement HRM was negative related to role conflict (γ= -.40, p<.01) with high 
innovative strategy (1 standard deviation above the mean), whereas when innovative strategy 
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Role Ambiguity 
 

Role Conflict 
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Innovative Behavior 

 
Innovative Strategy 
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was low (1 standard deviation below the mean), the relationship became positive relation but 
non-significant (γ=.10, n.s.). The result supported Hypothesis 2b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following Edwards and Lambert’s ([2]) suggesting procedure, we tested a moderated-
mediation model and found that the innovative strategy moderated the indirect relationship 
that high-involvement HRM with job satisfaction, burnout and innovative behavior, 
respectively, via role ambiguity and role conflict. Results show that high-involvement HRM 
more positively relate to job satisfaction and innovative behavior, and more negatively relate 
to burnout, via role ambiguity, when organizations adopt high innovative strategy. When role 
conflict as mediating variable, we found the indirect relationships that high-involvement 
HRM with job satisfaction and innovative behavior via role conflict are positive under high 

Figure2: Interaction effect of HRM practices and strategy on role ambiguity 

Figure3: Interaction effect of HRM practices and strategy on role conflict 
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innovative strategy, but the indirect relationships turn out to be negative under low 
innovative strategy. On the contrary, the indirect relationship that high-involvement HRM 
with burnout via role conflict is negative when organizations adopt high innovative strategy, 
but the indirect relationship turn out to be positive when organizations adopt low innovative 
strategy. Overall, these results supported Hypotheses 3a and 3b.  

These results demonstrate the alignment between HRM practices and strategy facilitates 
job satisfaction and innovative behavior, and diminishes burnout, via the mediating effect of 
role ambiguity and role conflict. Because of few research explored the mediating 
mechanisms explaining linkage of the fit or interaction between HRM practices and strategy, 
this study contributes to SHRM research by introducing role theory to explain the mediating 
process between HRM external fit and individual outcomes. The current study also respond 
the call for multi-level approach of SHRM research, and facilitate the understanding of how 
fit of HRM practices with strategy at organizational (SBU) level affect outcomes at 
individual level.  
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Distance and proximity:  

How can a remote team leader bridge the gap?  

 

Experiential learning through Tacksaari Oy*’s          Self-adhesive paper reels 

procurement team   
               

 

 

 

 

 

Virtual Team Simulation Learning Objectives:  

 
At the end of the session the student should be able to: 

- identify key challenges inherent to virtual team work  

- develop leadership and problem-solving skills essential for building effective virtual teams 

- develop effective team player and problem-solving skills in a virtual context 

- organize a virtual meeting 

 
ISSUE 
 

Tacksaari Oy, an international company and part of one of the largest forest industry groups in the world, 

is a global leader in the market of pressure sensitive labels. Tacksaari employs 2,400 people in factories 

and sales offices on six continents. The headquarters are in Finland. The financial results have shown 

constant growth, until the 2007-2009 period, which was followed by a business slump and global 

restructuring. The less profitable factories shut down. New production sites with sophisticated equipment 

and lower operational costs emerged.  

 

Pushed by the necessity to communicate with other sites and bring together the dispersed employees, the 

mother company Tacksaari Oy has developed a strong company culture embedded in virtual team work. 

Tacksaari Oy considers that virtual teaming is a flexible and natural way to coordinate work throughout 

their global organization. 

 

Tacksaari Oy manufactures self-adhesive labels. These labels are what the consumer finds for example on 

a bottle of shampoo, food packaging, and pallet identification. The following raw materials are required 

for the production of self-adhesive labels: backing paper, face paper and different components to make 

silicone and adhesive (or glue) as below described. The face paper will be printed by the printer. The 

silicone layer enables the face paper to be taken off from the base (backing paper).  

 

          face paper   

          adhesive  
          silicone 

           backing paper  
     Self-adhesive label  
 

  
*Although the name of the company is fictitious, this case has been inspired by a real company 

case and has been tested in class numerous times and once with members of the real company.  
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The following are examples of raw materials used in self-adhesive label production: 

 

    
 

Paper reels (back or face)                      Containers of silicone or adhesive components 

 

 
Self-adhesive labels are currently used in food, beverage, chemical, pharmaceutical, retail and logistics as 

well as personal care, as illustrated in the examples below:  

 

 

                                                                                                        
Food labels                                  Packaging labels         Cosmetic labels  

 

 

 

The purchasing division of Tacksaari Oy is composed of the purchasing direction, sourcing managers, a 

purchasing analyst, a system manager and a procurement manager. The procurement manager leads the 

procurement team.  She manages a team of nine purchase coordinators located in five production sites in 

different European countries. The map below plots the different production sites.  

 

Figure 1: Tacksaari Production Sites in Europe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Taksaari Oy Organizational Chart 
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The nine purchase coordinators have similar functions and jobs. Their main role is to insure on-time 

delivery, as well as the quality and quantity of raw materials requested by the production sites. In addition 

to this role the purchase coordinators:  

 control the stock level and the raw material stock rotation 

 monitor needs between the factory and suppliers, and anticipate production planning issues 

 control the procurement system by placing orders in the system and controlling whether the 

deliveries match the quantities and prices invoiced 

 report quality issues to the suppliers and solve any problem that arise 

 monitor the suppliers’ commitment  (ex. respect of delivery, service reliability, product quality)  

. 

The purchase coordinators must anticipate possible changes and hick-up in the supply chain. In case of 

problems, they have to find suitable solutions. For example, if a production line has to be stopped, major 

costs arise immediately and solutions must be sought. 

 

Regular interactions occur between the members of the procurement team. They may informally contact 

each other for pleasure and exchange the latest news. They may interact to solve quality issues that 

Purchase Director 

Sourcing Manager 

Special products 

Sourcing Manager 

Standard products 

 

Purchasing Analyst 

 

System Manager 
Procurement 
Manager (F) 

Purchase 
Coordinator  

Hilkka  (SF) 

Purchase 
Coordinator Nina 

(SF) 

Purchase 
Coordinator Marja 

(SF) 

Purchase 
Coordinator Katja 

(SF) 

Purchase 
Coodinator Eva 

(PL) 

Purchase 
Coordinator Elisa 

(PL) 

Purchase 
Coordinator 
Valérie (F) 

Purchase 
Coordinator 
Chantal (F) 

Purchase 
Coordinator Julia 

(UK)  
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regularly arise with a common supplier. Or they may try to improve the raw material stock turnover 

between sites. For example, one coordinator may organize the shipment of some chemical containers to 

her colleague’s site because her colleague’s production is running out of chemicals. Even though slightly 

different, the production equipment on all of the sites is considered to be the same. Therefore the 

procurement coordinators can help each other if they are short of some raw materials or if they have too 

high a stock of certain paper grades or chemical components. 

 

The procurement manager and the nine purchase coordinators have to be considered as one team, even 

though not all members of the team know each other or have ever met face-to-face.  All the team 

members share common targets and the team must report to the procurement manager once a month 

through an on-line meeting.  

 

The team’s global performance contributes to the global cost reduction strategy of the company deployed 

through all departments and divisions. Each team member is rewarded individually a bonus for 

contribution to team performance. The bonus is calculated on the base of metrics resulting from actions to 

reduce procurement costs (see Table 1).  The purpose of this bonus is to stimulate team productivity.  

 

Measurable targets are set for the procurement team on a yearly basis. The targets consist of a set of 

actions to effectively handle the claims sent to suppliers due to faulty material or service, reduce the raw 

material stock level, and shorten the stock rotation (see Table 1). Those actions should contribute to reach 

the targets at the end of the year. Each team member participates in the global team performance by way 

of his/her individual contribution to the actions set to reach the objectives. Hence, the results of team 

performance will have an impact on the retribution of team members.  

 

For the team members, reaching the monthly target goals requires additional work alongside carrying out 

their daily tasks as a purchase coordinator. Each member has to contribute to her local site productivity 

but also to the global team result. This appears sometimes challenging for the purchase coordinators. 

Conflicts of interest arise as illustrated by the following examples: 

 

 A purchase coordinator may succeed to obtain a sufficient level of raw material but the 

procurement team manager, may ask her to send this material to another site facing an 

unexpected production pike. She would then need to re-order the material for her own site. This 

would not be serving her local and individual targets but the group targets. Such requests make 

the task difficult for the purchase coordinator even though the procurement manager gives her 

support to the group.  

 The sourcing manager (see Figure 2) may request that the purchase coordinators buy extra raw 

material even though the stock level is already high. Why would the sourcing manager behave in 

such a way? Because he/she wants to anticipate a price increase, despite the stock level indicators 

being very high. 

 Some internal and unofficial “alliances” may emerge inside the team, especially when 

cooperation is running smoothly between certain team members. Other team members may 

intentionally avoid engaging in such informal alliances. Such interaction avoidance results at 

times in laborious communication between team members. Some purchase coordinators may 

group their orders together to get better prices from suppliers. 

 

The monthly on-line meeting enables the whole team to share knowledge and information at the same 

time. It is important for the procurement team manager to ensure that the team members understand team 
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goals, share individual knowledge to enlarge team knowledge, and learn from the various experiences 

inside the team. 

 

For the first time in its history, Tacksaari Oy is leading a restructuring policy through the whole European 

organization. The global economic crisis requires higher rationalization. Tacksaari Oy sees an opportunity 

to streamline its own organization with the purpose of remaining competitive on the market. The Finnish 

company has to shut down some sites while completing the start-up of a state-of-the-art technology 

factory in Poland.  

 

The global restructuring has an impact on the procurement team. A new distribution of work inevitably 

calls for downsizing the team. There is little top-down communication. The team is aware that France is 

directly affected. The team members know that they have to integrate the Polish team. The global 

procurement planning might be revised due to possible production transfer, production start-ups and 

trials. Each team member has to contribute to the common effort to achieve company success. The 

procurement manager needs to maintain her team members’ motivation and commitment to the common 

objectives. 

 
Table 1: Detailed individual bonus calculation 

    

Target description Objective : %  of 

the bonus 

calculation 

Objectives 

Bonus level : 0 % Bonus level : 100 % 

Claim process 10%   

Internal handling time  2% < 10 days 10 days 

External handling time 3% 50 days 30 days 

Compensation rate 5% 75% 90% 

Raw material stock level 20%   

Standard papers 10% > 44 million m² 40 million m² 

Special papers 10% > 8 million m² 10 million m² 

Paper stock rotation 20%   

Standard papers 10% > 21 days 10 days 

Special papers 10% > 35 days  20 days 

 
The bonus is calculated according to the following logic: 50% of the bonus is based on individual site 

results and 50% on Tacksaari Oy results. The company results are based on the progress of the EBITDA 

(Earnings Before Interests, Taxes Depreciation, and Amortization), and the global results of the stock of 

all the products. 
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Distance and proximity: How can a remote team leader bridge the gap?  

The case of Tacksaari Oy’s procurement team 

Teaching Notes 

 

1. Case description 

 

Tacksaari Oy is a Finnish international company employing 2,400 people in 6 continents. The company is 

one of the paper industry world leaders, specializing in the production of self-adhesive paper for the self-

adhesive label market. 

 

Tacksaari Oy’s financial results have demonstrated constant growth, until the 2007-2009 period, which 

was followed by a business slump and global restructuring, mainly due to the global economic crisis and 

decrease in buying. 

 

Today, restructuring is the opportunity for the company to improve its organization in terms of production 

and logistics but also in terms of human resources.  Some production sites are shut down. Others are built 

up from green field with state-of-the-art technology. New people are hired, others are made redundant. 

 

The company is very active in project development and therefore has always encouraged team work and 

collaboration across its divisions around the world. Virtual teaming is a part of the company culture. It is 

a common way of working, as illustrated by the procurement team’s monthly meetings. The procurement 

team in this case, based on a real situation, is composed of ten members located in different sites in 

Europe. 

 

Key words: virtual teams, team work, intercultural communication, learning by doing 

 

Globalization supported by innovation in various areas, more specifically in technologies and 

communication, lead to wider synergies across countries. Phenomena such as mergers and acquisitions, 

emerging markets, outsourcing and off-shoring with inter-organizational alliances towards higher 

competitive advantage, together push corporations to adapt their organizational structure and processes. 

Virtual teams are one of the answers to higher flexibility. New proficiencies, knowledge and adequate 

behaviors are necessary to support innovative practices and widely distributed and collaborative work. 

Virtual team managers and team members need to be engaged, on a daily basis in virtual work, 

intercultural diversity and all related issues. Learning by doing is a key factor of success as “virtuality” is 

characterized by new technology and computer mediated communication, which are continuously 

updated and subject to electrical and internet breakdowns. In addition virtual teams are composed of 

people of different cultures, languages and professional backgrounds who, to get their job done, share 

common goals.  They must permanently adapt to and address concerns of individual members of the team 

to reach team goals. Learning by doing often replaces formal training in building effective virtual teams.  

The meeting preparation is a key factor of success for virtual meetings. The agenda must be 

communicated ahead of the meeting allowing the team members sufficient time to collect information for 

the on-line discussion.  
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2.    General Purpose 

This case can be used to illustrate how to effectively face the challenges of virtual team work.   

 

3. Teaching Purpose and Objectives 

 

This case can be used to analyze critical challenges inherent to virtual team work. Thus the case has 

multiple possible teaching objectives, depending on the course in which the case is taught. Major teaching 

objectives include developing skills in:  

- effective leadership and problem-solving behavior essential to building effective virtual teams 

- effective team player and problem-solving behavior in a virtual context 

- preparation, implementation and follow-up of virtual meetings 

 

Learning-by-doing theory  

 

The approach to teaching by way of simulations encourages experiential learning or learning-by-doing. 

The approach places emphasis on personal development. It is an approach to experiential learning which 

has been associated with many universities and where it has supported business development programs 

for many years. Originally, the approach consisted in involving participants in group projects set in real 

organizations. This experience has been carried out in different programs ranging from Master level to 

MBA, DBA and executive education. The approach promotes personal learning from practice (learning 

through doing = doing things and reflecting on the ways things have been done).  

 

Suggested references: 

Weimer, M. (2002), Learner-Centred Teaching. San Francisco, CA: Jossey-Bass.  

Anzai, Y. & Simon, H. (1979), “The Theory of Learning by Doing”, Psychological Review, 86 (2): 124-

140. 

 

Leadership and team player theory   

 

It is widely agreed that team effectiveness depends on team composition, team process and the context. In 

addition to knowledge and skills of individuals, it is also important to pay attention to individuals’ 

abilities to respond effectively to the challenges of working within a diversified team. Rickards and 

Moger (1999) identified seven factors that shape team performance. These factors are: platform of 

understanding, shared vision, team climate, ownership of ideas, resilience to setbacks, network activators 

and reflective learning. These factors are strongly interactive. It is also agreed that team performance 

could be improved through deliberate interventions by a team leader. The role of leadership has an 

influence on the team’s performance. The ability of the leader to influence team working strategies, 

structure, and decisions will have a positive or negative impact on the team’s productivity and results.  

 

The notion of a team player and the importance of being a team player are accepted ideas in the 

organizational world. Traditional perceptions of the team player as a “good soldier” have been challenged 

by more recent complex approaches such as that of Parker (2008) to understanding the different types of 

team players. Specific strengths and weaknesses are characteristic of the contributor, collaborator, 

communicator and challenger team player profiles. 

 

Suggested references: 

Parker, G. M. (2008), Team Players and Teamwork, San Francisco, CA: Jossey-Bass. 

Rickards, T., & Moger, S. (1999), Handbook for creative team leaders. UK: Gower. 
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Intercultural Communication 

 

The effects of culture on human behavior have been a subject of interest to management researchers 

whose works have stimulated classroom discussions at undergraduate and graduate levels. Intercultural 

communication occurs when people from two or more cultures interact. More than ever businesspeople 

cite intercultural skills as the single most important factor in international success. Students in 

multicultural workgroups or engaging in foreign studies or internships also face daily challenges to 

effectively communicate. Dramatic changes in communication technology have made international 

communication commonplace. The technological revolution means that organizations such as enterprises 

and higher education institutes need to invest in the development of intercultural communication skills. 

Cultural priorities can be understood through observing and analyzing learned and shared behaviors. It 

can also be also understood through the expressed values, attitudes and norms of behavior of members of 

a community.  

 

Suggested references: 

Hall, E. T. (1976), Beyond Culture. New York, NY: Anchor Press/Doubleday.  

Hofstede, G. (1991), Cultures and Organizations/ Software of the Mind, London: McGraw-Hill.  

Varner, I. & Beamer, L. (2011), Intercultural Communication in the Global Workplace. McGraw-Hill 

Irwin.  

 

Virtual Teams  

 
Virtual teams are one of the answers to new business environments shaped by globalization. 

Organisations look for means to remain competitive through new alliances, new skills, enlarged 

knowledge, expertise and global talent despite physical distance separating the different business units.  

Virtual teams are work teams dispersed across the world, mutually accountable, operating despite 

different time zones, space, cultural and social boundaries. As a consequence, virtual teaming requires 

technology adoption to communicate and collaborate, and innovative practices to reach common purpose. 

Transforming virtual distance into proximity assumes appropriate behaviors, a shared mindset and 

coordination. On-line meetings are one of the challenges of virtual teaming. 

Suggested references:  

Dixon, K.R. & Pantelin, N. (2010), From virtual teams to virtuality in teams. Human Relations, 63 (8): 

1177-1197. 

Gibson, C.B. & Gibbs, J.L. (2006), Unpacking the concept of virtuality: The effects of geographic 

dispersion, electronic dependence, dynamic structure, and national diversity on team innovation. 

Administrative Science Quarterly, 51: 451-495. 

Hinds, P.J & Mortensen, M. (2005), Understanding conflict in geographically distributed teams: The 

moderating effects of shared identity, shared context, and spontaneous communication. Organization 

Science, 16 (3): 290-307. 

 

Kirkman, B.L. & Mathieu J.E. (2005), The dimensions and the antecedent of team virtuality. Journal of 

Management, 31 (5): 700-718. 

 

Kraut, R., Steinfield, C., Chan, A., Butler, B. & Hoag, A. (1999), Coordination and virtualization: the role 

of electronic networks and personal relationships. Organization Science, 10: 722-740. 

 

Martins, L.L., Gilson, L.L. & Maynard, M.T. (2004), Virtual teams: What do we know and where do we 

go from there. Journal of Management, 30 (6): 805-835. 

 

O'Leary, M., & Cummings, J. (2007), The spatial, temporal and configurational characteristics of 

geographic dispersion in teams. Management Information System Quarterly, 31 (3): 433-4. 
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4. Course Positioning and Fit  

As a case that focuses on Virtual Team Management, the case has multiple applications. It can be used in 

a variety of courses, including International Master Management courses, more particularly IHRM, 

Communication, Organizational Behavior, Operations Management, Logistics, and Supply Chain 

Management. It addresses the current challenges facing managers in international contexts, for which 

traditional management training has not prepared them. It presents fairly leading-edge management 

concepts which will be tested in the classroom. It is more appropriate in second-year Master in 

Management, MBA and executive courses. The case encourages undergraduate students to question the 

efficiency of skype meetings conducted for school assignments. For MBA and Executive education 

students it encourages the identification of “best practices” for conventional management tools (ex. 

agenda, appropriate language, minutes of meeting). It also raises awareness about the challenges of virtual 

work worlds and intercultural management and encourages to students to make their own 

recommendations for improving remote team work.  

 

Advised prerequisites: 

Intercultural Management  

Leadership 

Drama or experience in role-playing would enhance the class experience.  

 

Size of class:  

Ideal: 8-10 people per team.  

How to adapt for smaller group: leave out characters less important with respect to instructor’s key 

learning objectives. These characters will remain in the script but be absent for viable reasons such as 

illness, etc. 

How to adapt for larger group: Make several teams of 8-10 members. 

 

Room:  

Ideally several rooms should be reserved to successfully simulate geographical distance.  

 

Teaching Plan 

6-7 hr. teaching day 

 

Pre-course 

At least one week prior to class send message to students requesting them to:  

- send individual video-conference (eg. skype)  addresses to instructor 

- bring laptops for the all-day session 

- read the case and be prepared for a quiz on company and team management problem  

 

Activity A (90 minutes) Introduction 

  5 minutes - catchy opening  

85 minutes - powerpoint slide presentation, activities and discussion  

 

Slide with links 

http://www.youtube.com/watch?v=n1NyIBiYuFQ : presents the key points of VT 

http://www.youtube.com/watch?v=Y1YokiumAkQ : about program teaching on VT 
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Activity B (30 minutes) Quiz on Case Study  

Hand out the 10 question quiz and allow about 15 minutes for completion. Discuss answers together to 

introduce the case. The purpose of the quiz is to encourage reading and note-taking on the case study 

prior to class. Case study questions can be adapted according to targeted learning objectives.  

Activity C (45 minutes) Getting prepared for the VT meeting 

Hand out the Activity C sheet “Getting prepared for the VT meeting”. Divide class into teams, allocate 

roles and hand out “Role descriptions” to individual team members. Only the procurement manager has 

information on all of the team members’ roles and receives the “Monthly Meeting Simulation Instructions 

for Procurement Manager”.  Members from the same country have information on their home country 

colleagues’ roles.  Address potential technical issues (audio video conference connections between team 

members), role-play facilitate and encourage group dynamics. Distribute “Language functions for 

meetings”. Make sure that all members have received the agenda by email.  

Activity D (60 minutes) VT meeting simulation   

Distribute “Template for minutes of meeting”. Supervise and facilitate group work. Observe each group 

and take notes on effective and ineffective team management, virtual challenges, etc. These notes will 

serve for debriefing.  

Activity E (60 minutes) Drafting minutes of meeting  

At the end of the 60 minutes have students hand in minutes.  

Activity F (60 minutes) Debriefing 

Ask each group to reflect on their teamwork and record their findings (flipchart, ppt, post-its, etc.). Each 

group will report to class on findings. Share observation notes with class. Write students’ learned lessons 

and recommendations on white board. Take a photo of the results for comparison with future class 

experiences.  

Assessment suggestions 

Individual 500 word reflections on key lessons learned about effective virtual teamwork. Credit will be 

given to linking theory and practice. 
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APPENDIX 

Activity B - VT Quiz to review case study situation (student copy) 

Activity B - VT Quiz to review case study situation (instructor’s copy) 

Activity C - Getting prepared for the meeting  

 

Activity C - Language functions for meetings 

Activity C - Role descriptions 

 

Activity C - Monthly Meeting Simulation Instructions 

 

Activity D - Distance and proximity: How can a remote team leader bridge  

           the gap? Simulation of Tacksaari Oy’s procurement team 
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Activity B - VT Quiz to review case study situation 

 

 

Q1:  How many employees does Tacksaari have?  

 

Q2:  What is the worldwide presence of Tacksaari? 

 

Q3:  What years marked a negative turning point in terms of financial results? 

 

Q4:  How does the company feel that virtual teaming can contribute positively to company 

culture? 

 

Q5:  What products does Tacksaari manufacture? 

 

Q6:  What principle raw materials are required to make the products?  

 

Q7:  Which industries does Tacksaari serve as clients?  

 

 

Q8:  What division does the procurement manager belong to?  

 

 

Q9: How many members of the procurement team are there and what are their 

nationalities?  

 

Q10: What is the main role of a purchase coordinator?  
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Activity B - VT Quiz to review case study situation 

 

Q1: How many employees does Tacksaari have?  

Q2: What is the worldwide presence of Tacksaari? 

Tacksaari employs 2,400 people in factories and sales offices on six continents. 

Q3: What years marked a negative turning point in terms of financial results? 

The financial results have shown constant growth, until the 2007-2009 period, which was 

followed by a business slump and global restructuring. The global economic crisis tightened the 

paper industry and faced a drastic decrease in consumption (directly linked with product and 

information labelling). 

Q4: How does the company feel that virtual teaming can contribute positively to company 

culture? 

Pushed by the necessity to communicate with other sites and federate the dispersed employees, 

the mother company Tacksaari Oy has developed a strong company culture embedded in 

virtuality. Tacksaari consider that virtual teaming is a flexible and natural way to coordinate 

work throughout their global organization. 

Q5: What products does Tacksaari manufacture? 

Q6: What principle raw materials are required for the products?  

Tacksaari Oy manufactures self-adhesive paper rolls. Tacksaari Oy’s customers make and print 

self-adhesive labels. These labels are what the consumer finds for example on a bottle of 

shampoo, food packaging, and pallet identification. The following raw materials are required for 

the production of self-adhesive paper: backing paper, face paper and different components to 

make silicone and adhesive (or glue) as below described. The face paper will be printed by the 

printer (Tacksaari Oy’s customer).  The silicone layer enables the face paper to be taken off from 

the base (backing paper).  

Q7: Which industries does Tacksaari serve as clients?  

Self-adhesive labels are currently used in food, beverage, chemical, pharmaceutical, retail and 

logistics as well as personal care.- food label, packaging label, cosmetic label 
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Q8: What division does the procurement manager belong to?  

 

The purchasing division of Tacksaari is composed of the purchasing direction, sourcing 

managers, a purchasing analyst, a system manager and a procurement manager. (Draw on board 

and explain command and report relationships. 

Q9: How many members of the procurement team are there and what are their 

nationalities?  

The purchasing division of Tacksaari Oy is composed of the purchasing direction, sourcing 

managers, a purchasing analyst, a system manager and a procurement manager. The procurement 

manager leads a European team composed of nine women located in five production sites in 

different European countries. 

 

Q10: What is the main role of a purchase coordinator?  

The purchase coordinator’s main responsibility is to: 

 control the stock level and the raw material stock rotation. 

 procure raw materials on time with the requested quantity and quality level. 

Purchase Director 

Sourcing Manager 

Special products 

Sourcing Manager 

Standard products 

 

Purchasing Analyst 

 

System Manager 
Procurement 
Manager (F) 

Purchase 
Coordinator  

Hilkka  (SF) 

Purchase 
Coordinator Nina 

(SF) 

Purchase 
Coordinator Marja 

(SF) 

Purchase 
Coordinator Katja 

(SF) 

Purchase 
Coodinator Eva 

(PL) 

Purchase 
Coordinator Elisa 

(PL) 

Purchase 
Coordinator 
Valérie (F) 

Purchase 
Coordinator 
Chantal (F) 

Purchase 
Coordinator Julia 

(UK)  
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 monitor needs between the factory and suppliers, and to anticipate production planning 

issues. 

 control the procurement system: placing orders in the system, controlling whether the 

deliveries match the quantities and prices invoiced. 

 report any quality issue that may arise to the suppliers and to get the problem solved. 

 evaluate the suppliers’ performance (ex. respect of delivery, service reliability, product 

quality), and measure any possible deviation from the initial service level, which is a key 

tool used in decision-making regarding supplier management.    

 insure that the agreed quality changes and requested services from the suppliers are 

applied  
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Activity C - Getting prepared for the meeting  

(45 minutes) 
 

Build a team of 8-10 people, distribute roles. This activity includes writing the agenda with 

manager sending email to members of final agenda. It also includes solving technical setup 

issues (Skype connections between team members). Individual team members should use this 

time to ask for role-playing tips from session facilitators as to how their character should behave. 

Read over the team meeting language vocabulary. 

 

Keep in mind for the VT team meeting simulation: 
  

1. For the online meeting chairperson: you need to present a clear agenda,  appoint a 

presenter, a time keeper, and use a virtual white board where questions can be posted for 

review at the end.  Once the presentation has been given, a round table discussion should 

ideally take place with one person speaking at a time to avoid a messy and confused 

situation. You have to foster and obtain global participation and collaboration by building 

mutual trust, respect and group synergy. 

 

2. For the online meeting participant: you must avoid speaking at the same time as 

another participant. Use the muted function during information sharing. You must 

be explicit and clear, and behave in a way that fosters collaborative relationships 

with other team members. 

 

Note that technology does not solve all VT problems such as the organisational / political 

context, individuals and stages in their careers, individuals’ perceptions of their future in the 

enterprise, individuals’ loyalty towards the firm, etc. 

 

Refer to the example of an international company which displays on its intranet some rules about 

communication which would be helpful in a virtual context:  

 

“1 direct contact is 10 times better than a phone call. 1 phone call is 10 times better than an e-

mail. 1 e-mail to 1 person is 10 times better than 1 e-mail to 20 persons”. 
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Activity C - Language functions for meetings 

Chairing a meeting 

Connecting 

Hello, hello .. 

Does everyone hear me..? 

Elisa? Katja? Chantal? Valérie?  

Can you hear me clearly?  

 

Opening the meeting 

Good morning Julie. Good afternoon Julia. Good evening Lee … 

If we are all connected, let’s … 

… get started. 

… start the meeting. 

… start.  

 

Welcoming and introducing new participants 

We’re pleased to welcome … 

It’s a pleasure to welcome … 

I’d like to introduce … 

I don’t think you’ve met … 

 

Giving apologies for absences 

I’m afraid … can’t be with us today. She/he is … 

I have received apologies from …. 

 

Stating the purpose/objective/aim 

We’re here today to … 

Our aim is to … 

I’ve called this meeting in order to… 

By the end of this meeting, we need to make (a) clear recommendation(s); 

 

Introducing the agenda 

Have you all received a copy of the agenda? 

There are … items on the agenda. First, …, second, … and third,… 

Any further points to address? 

 

Allocating the role of the secretary of the meeting 

…has agreed to take the minutes.  

…, could you please take the minutes for this meeting?  

 

Agreeing the ground rules for the meeting (contributions, timing, decision-making, etc.)  

We will hear a short report on each point first, followed by a discussion round the table. 

I suggest we go round the table first. 

We’ll have to keep each item to … minutes. Otherwise we’ll never get through. 

Remember we have to stick to the agenda. 

The meeting is due to finish at… 
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Introducing the first item 

So let’s start with … 

So the first item on the agenda is … 

 

Closing an item 

I think that this covers the first item. 

Can we leave that item? 

Now we come to the question of … 

 

Next item  

… let’s move onto the next item 

The next item on the agenda is … 

Now we come to the question of … 

 

Asking for contributions 

We haven’t heard from you yet, Elisa. What do you think about this proposal? 

Would you like to add anything, Marja?  

Anything to add, Chantal?  

 

Handing over to another person 

I’d like to hand over to Elisa, who is going to lead the next point. 

Right, Julia, over to you. 

 

Keeping the meeting on target (time, relevance, decisions) 

We’re running short of time 

Please be brief. 

I’m afraid we running out of time.  

I’m afraid that’s outside of the scope of this meeting. 

We’re beginning to lose sight of the main point.  

Keep to the point, please.  

I think we’d better leave that for another meeting. 

Are we ready to make a decision? 

 

Clarifying 

Let me spell out… 

Is that clear? 

Do you all see what I’m getting at?  

To clarify… 

To explain… 

Let me rephrase … 

To recap / wrap up/ sum up 

 

Summarising 

Before we close, let me summarize the main points. 

To sum up … 

In brief, … 

A summary.  

A report 

A write-up 
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Agenda completed 

Right, it looks as though we covered the main items. 

 

Agreeing time, date and place for next meeting 

Can we fix the next meeting, please? 

I suggest that the next meeting be on … (day) … (the date) … of (month) at … (time). Is that 

OK for everyone? 

What about the same time, same day next week?  

So, see you all then. 

 

Thanking participants for attending 

I’d like to thank Elisa and Cecilia for coming over from London. 

Thank-you all for attending. 

Thanks for your participation.  

 

Closing meeting 

The meeting is closed. 

I declare the meeting closed.  

 
 

Language for Participating in a Meeting 

Getting the chairperson’s attention 

Mister/Madam chairman/Hilka/Nina* depends on relationship between members of the meeting 

Excuse me for interrupting. 

May I come in here?  

 

Giving and seeking opinions 

I’m sure/convinced/positive that … 

I really feel that … 

In my opinion … 

I tend to think that … 

Are you sure/convinced/positive that … 

Do you really think that …? 

Am I right in thinking that … 

 

Commenting 

That’s interesting … 

Good point! 

I see what you mean. 

 

Agreeing and disagreeing 

I totally agree with you. 

Yes and … 

Up to a point I agree with you, but … 

(I’m afraid) I can’t agree. 
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Advising and suggesting 

Let’s … 

We should … 

Why don’t you … 

How about … 

I suggest/recommend that … 

 

Requesting information and action 

Please, could you … 

I’d like you to … 

I wonder if you could … 
 

Dealing with Communication Problems 

Asking for repetition 

I can’t hear you. Could you repeat that please? 

Did everyone hear that? 

Sorry but the signal is slowing down/cutting off.  

Could you speak more slowly please?  

Sorry, I missed that. Could you say it again, please? 

 

Asking for clarification 

I didn’t quite follow you. What exactly do you mean? 

I don’t see what you mean. Could we have some more details, please? 

 

Asking for verification 

You did say March, didn’t you?  

Is it true that we’ll be moving in March?  

 

Asking for spelling 

Could you spell that, please? 

 

Correcting information 

Sorry, I think that you misunderstood what I said. The move will be in March. 

Sorry, that’s not quite right. We’ll be here until March. 

 

Language for recording the meeting 
 

Listing the names of the participants 

Present: (names or initials) 

Apologies for absence received from: … (names or initials) 

 

Describing the topics discussed 

… (name) reported on/presented/considered/discussed/evaluated/proposed.. 

 

Giving details of arguments for and against 

… (name) pointed out/observed/stated that… 

… (name) disagreed with/voiced reservations about/opposed/objected to… 
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Describing the decisions made 

We agreed to… 

It was (unanimously) agreed that we would… 

… (item) was postponed until the next meeting on.. 

 

Describing follow-up actions to be carried out (who, what, and when) 

… (name) will prepare a report by… (date) 

… (name) agreed to evaluate the new software by…(date) 

It was agreed that … (name) would present the findings to the next meeting on… (date) 

It was agreed that… (name) would present the findings to the next meeting on … (date) 

 

Showing the date, time and place of the next meeting 

The next meeting will be on … (date), at… (time) in … (place) 

Next meeting:… (time) on… (date) in… (place) 

 

Adapted from J. Comfort  and N. Brieger  (1998), Business English Meetings Instant Agendas, 

Penguin Books, for virtual and international team contexts and based on authors’ previous 

experience.  
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Activity C - Monthly Meeting Simulation Instructions 

 
You are: Team leader (Procurement Manager) You lead the procurement team. You are 

French, based in France but can work from any place.  You are involved in the global 

strategy of the company. You are a woman. Your mission is to develop and manage the 

procurement team through effective management of workload, resources and processes at the 

factory environment. You are acting as a lead buyer as well. 

 

You are requested to lead the procurement team to achieve performance levels clearly linked to 

the global cost reduction targets. Your job is to create a collaborative team mind set and develop 

standardized practices. Among your tasks, you are asked to integrate the new Polish team. You 

are made aware by the top management team that you must be prepared to face a severe period 

of restructuring which will effect operations all over Europe. You are leading the monthly 

procurement online meeting. 

 

General skills required: managerial skills in international and virtual environment, 

communication and leadership competences. Your qualities: openness, trust, initiative, 

accountability. 

 

Composition of your procurement team: 9 women: 4 Finnish, 1 English, 2 Polish, 2 French. 

See details in tables. 

 

Objective: The procurement manager organizes a monthly meeting to present the consolidation 

of the team outcomes. It is the opportunity for her  to remind the team of the global strategy, the 

important events that concern the team, to stimulate the group synergy and to foster an 

interaction between the team members.   

  

The following meeting agenda has been sent to the team members beforehand: 

 the latest company news  

 team news 

 specific issues 

 conclusion and next meeting date 

 

The content of your meeting  

 latest company news : restructuring on-going process 

 team news : Nina will be on maternity leave for one year and  Sami (a trainee) 

will replace her  

 target result review :  

 claim process 

 raw material stock level 

 paper stock rotation 

 specific issues: 

 Poland, a new factory, is postponing their “hot melt production” (new 

production system using hot adhesive) due to machine adjustment 

 Poland is running out of backing paper grade A due to supplier’s machine 

break and quality problems 

 hot melt production in France is increasing due to unexpected high volume 

of customer orders  
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Activity C - Role descriptions 

 

 

 

 
1) The procurement manager 

 

2) The nine procurement team members from 

 

 Finland 

 Poland 

 United Kingdom 

 France 
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(France) 

 

You are:   

 

Team leader (Procurement Manager): you are leading the procurement team. You are 

French, based in France but can work from any place.   

 

You are involved in the global strategy of the company. You are a woman. Your mission 

is to develop and manage the procurement team through effective management of 

workload, resources and processes at the factory environment. You are acting as a lead 

buyer as well. 

 

You are requested to lead the procurement team to achieve performance levels clearly 

linked to the global cost reduction targets. Your job is to create a collaborative team mind 

set and develop standardized practices. Among your tasks, you are asked to integrate the 

new Polish team. You are made aware by the top management team that you must be 

prepared to face a severe period of restructuring which will effect operations all over 

Europe. You are leading the monthly procurement on-line meeting. 

 

General skills required:  

- inter-cultural skills 

- understanding of international economic environment 

- capacity for communication  

- leadership skills 

- accountability 

 

Composition of your procurement team: 9 female purchase coordinators: 4 Finnish, 1 

English, 2 Polish, 2 French. See details in tables. 

 

Activity: 

 

The procurement manager organizes a monthly meeting to present the consolidation of 

the team outcomes. It is the opportunity for her  to remind the team of the global 

strategy, important events that concern the team, to stimulate team synergy and to foster 

interaction between the team members.   

  

 The following meeting agenda has been sent to the team members beforehand: 

 the latest company news  

 team news 

 specific issues 

 conclusion and next meeting date 

 

 The content of your meeting  

 latest company news : restructuring on-going process 

 team news : Nina will be on maternity leave for one year and  Sami (a trainee) 

will replace her  

 target result review :  

 claim process 

 raw material stock level 

 paper stock rotation 
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 specific issues: 

 

 Poland, a new factory, is postponing their “hot melt production” (new 

production system using hot adhesive) due to machine adjustment 

 Poland is running out of backing paper grade A due to supplier’s machine 

break and quality problems 

 hot melt production in France is increasing due to unexpected high volume 

of customer orders 
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Team 

members 
Country Some key information

Behaviour about 

targets

Attitude toward 

outcomes
Who knows who

Concerned by the 

restructing

Hilkka FIN proactive focused on results Finnish team maybe 

Nina FIN

Nina is training a trainee who will replace her during her 

maternity leave for 1 yr. Production is increasing 

unexpectedly due to new customer orders.

proactive focused on results Finnish team maybe 

Katja FIN

Katja is the most experienced in the Finnish team. She 

worked in production planning then join procurement. 

She hopes to move to a sourcing manager position

active

focused on results 

and eager to 

always get the 

best servicefrom 

your suppliers

Marja FIN a bit less active focused on results Finnish team maybe 

Julia UK

under the pressure of the local production manager, Julia 

ordered too many reels of  paper grade A. The stock level 

is much too high, reducing thus the team performance at 

this point.                                                                                            

Julia has not yet updated the claim system and therefore 

the information report is not reliable.  Hilkka is well 

aware that Julia does not master the claim system.

late, basic information tries to catch up French team no

Eva PL

Eva succeeded in getting the first delivery of hotmelt H 

after a long logistics issue with the supplier. The 

production at the Polish site is slightly delayed as the 

machine still needs to pass the final tests.

on time, detailed info focused on results no one no

Elisa PL Elisa needs some paper grade A as the supplier failed in 

delivering on time.
on time, detailed info focused on results no one no

Valérie F

Valérie is facing a sudden increase in production. She 

urgently needs some hot melt H. She leaves on a 2 wk 

holiday in  3 days.

late lack of motivation Julia
yes (one of them will 

be made redundant)

Chantal F

Chantal has to train Eva and Elisa to the procurement way 

of working. She keeps in mind that a large part of their 

local production will be transferred to PL. 

late lack of motivation Julia
yes (one of them will 

be made redundant)
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Hillka, Nina, Katja, Marja 

 

You are:   
 

Purchase coordinators and members of the Procurement team. 

You are four Finnish women among a team of ten.   

 

General skills required:  

 

 fluency in English (spoken and written) 

 excellent communication skills 

  a flexible and an initiative-taking approach  

 general stock management capacities 

 customer-oriented and sales business understanding 

 understanding of time pressures in a fast-paced production environment 

 ability to prioritize and organize her/his own work 

 capacity of  assimilating information from a range of sources while maintaining focus on 

a broad range of detailed information 

 good working knowledge of PC applications (especially SAP) is a benefit 

 

You are young graduates, with a university degree or equivalent professional qualification in 

international business, enthusiastic about working at the headquarters of the locally well-known 

multinational enterprise.  

 

Behaviour with respect to common targets: You are proactive when reporting actions and 

results each month as you send in your reports. Your monthly report always arrives a few days in 

advance of the deadline which helps the team manager to analyse information. The actions are 

documented, precise and reliable.   

 

Attitudes toward outcomes:  You are very concerned about complying with the top 

management’s expected targets. 
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Team 

members 
Country Some key information

Behaviour about 

targets

Attitude toward 

outcomes
Who knows who

Concerned by the 

restructing

Hilkka FIN proactive focused on results Finnish team maybe 

Nina FIN

Nina is training a trainee who will replace her during her 

maternity leave for 1 yr. Production is increasing 

unexpectedly due to new customer orders.

proactive focused on results Finnish team maybe 

Katja FIN

Katja is the most experienced in the Finnish team. She 

worked in production planning then join procurement. 

She hopes to move to a sourcing manager position

active

focused on results 

and eager to 

always get the 

best servicefrom 

your suppliers

Marja FIN a bit less active focused on results Finnish team maybe 
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Eva and Elisa (Poland) 

 

You are:   

 

Purchase coordinators and members of the Procurement team. 

You are two Polish women among a team of ten. 

 

General skills required:  

 fluency in English (spoken and written) 

 excellent communication skills 

 a flexible and an initiative-taking  approach to solving problems 

 general stock management capacities 

 a customer-oriented and sales business understanding 

 understanding of time pressures in a fast-paced production environment 

 ability to prioritize and organize her/his own work 

 capacity of  assimilating information from a range of sources while maintaining focus on 

a broad range of detailed information 

 good working knowledge of PC applications (especially SAP) is a benefit 

 

You are newcomers as the Polish factory was recently built and equipped with state-of-the-art 

technology, including new pilot process systems like the one for procurement. You are young 

graduates and are enthusiastic about working for a non-local multinational company. 

 

Behaviour with respect to common targets: When preparing your monthly report, you ask many 

questions to the team leader and team members. Your monthly reports arrive on the requested 

date with detailed and reliable information. 

 

Attitudes toward Outcomes:  You are very concerned about complying to top management’s 

expected targets. 
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Team 

members 
Country Some key information

Behaviour about 

targets

Attitude toward 

outcomes
Who knows who

Concerned by the 

restructing

Eva PL

Eva succeeded in getting the first delivery of hotmelt H 

after a long logistics issue with the supplier. The 

production at the Polish site is slightly delayed as the 

machine still needs to pass the final tests.

on time, detailed info focused on results no one no

Elisa PL Elisa needs some paper grade A as the supplier failed in 

delivering on time.
on time, detailed info focused on results no one no
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Julia (UK) 

 

You are:   

 

A purchase coordinator and member of the Procurement team. 

You are the only English member among a team of ten. 

 

 General skills required:  

 fluency in English (spoken and written) 

 excellent communication skills including a flexible and an initiative-taking approach 

 general stock management capacities 

 customer-oriented and sales business understanding 

 understanding of time pressures in a fast paced production environment 

 ability to prioritize and organize her/his own work 

 capacity to assimilate information from a range of sources while maintaining focus on a 

broad range of detailed information 

 good working knowledge of PC applications (especially SAP) is a benefit 

 

You have been working for many years in the company as a production planner, and are eager 

now to have more time for your grandchildren. You are an expert user in the production process 

system. Procurement tasks have been added to your position after the restructuring.  

 

Behaviour with respect to common targets: You are always late for the monthly reporting 

deadline. Your reports provide rather basic information. 

 

Attitudes toward outcomes:  You hope that the target will be reached. 
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Team 

members 
Country Some key information

Behaviour about 

targets

Attitude toward 

outcomes
Who knows who

Concerned by the 

restructing

Julia UK

under the pressure of the local production manager, Julia 

ordered too many reels of  paper grade A. The stock level 

is much too high, reducing thus the team performance at 

this point.                                                                                            

Julia has not yet updated the claim system and therefore 

the information report is not reliable.  Hilkka is well 

aware that Julia does not master the claim system.

late, basic information tries to catch up French team no
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Valérie and Chantal (France) 

 

You are:   

 

Purchase coordinators and members of the Procurement team. 

You are two French members among a team of ten.  

 

General skills required:  

 fluency in English (spoken and written) 

 excellent communication skills  

 flexible and initiative-taking approach to solving problems  

 general stock management capacities 

 customer-oriented and sales business understanding 

 understanding of time pressures in a fast paced production environment 

 ability to prioritize and organize her/his own work 

 capacity to assimilate information from a range of sources while maintaining focus on a 

broad range of detailed information 

 good working knowledge of PC applications (especially SAP) is a benefit 

 

You have been doing the same job for many years with less and less enthusiasm. You are aware 

that the company is restructuring which may drastically impact your site and your positions.  

 

Behaviour with respect to common targets: You have been required to train the new Polish 

colleagues. You provide your monthly report shortly before the monthly procurement meeting 

during which information is shared and results discussed.  

 

Attitudes toward outcomes:  You are very critical of the procurement process system which has 

been newly implemented, because it requires time consuming adjustments and it changes the 

authorisation level process.  However you hope that the expected target will be reached. 
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Team 

members 
Country Some key information

Behaviour about 

targets

Attitude toward 

outcomes
Who knows who

Concerned by the 

restructing

Valérie F

Valérie is facing a sudden increase in production. She 

urgently needs some hot melt H. She leaves on a 2 wk 

holiday in  3 days.

late lack of motivation Julia
yes (one of them will 

be made redundant)

Chantal F

Chantal has to train Eva and Elisa to the procurement way 

of working. She keeps in mind that a large part of their 

local production will be transferred to PL. 

late lack of motivation Julia
yes (one of them will 

be made redundant)
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Activity D 

 

Distance and proximity: How can a remote team leader bridge the gap? 

Simulation of Tacksaari Oy’s procurement team 

 
Writing minutes of a meeting       Time: 60 minutes 
 

Keep in mind:  A person not having attended the meeting should be able to follow: what has 

been discussed; what decisions or actions have been decided within which time frame and who is 

coordinating or responsible for those actions or decisions. 

 

 

 Template for Minutes of meeting 

 

 

Topic of the meeting: 

 

Date: 

 

Meeting leader: 

 

Participants:  

 

Agenda:  

 

Topic 1:  subject 

 Coordinator 

  Actions: what, when and who 

 Decisions: what, when and who 

 

Topic 2: subject 

 Coordinator 

  Actions: what, when and who 

 Decisions: what, when and who 

 

Topic 3:  … 

Other topics:  

Conclusion 

Next meeting date: 
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Abstract

Concept map is useful for evaluating students learning and helping to illuminate where
learning has occurred and where invalid or the wrong concepts are held by the students. A
good concept map is very important to describe students’learning portfolio. However, most
learning concept maps have to be formed through the suggestions of experts or scholars in
their related fields. The concept map can also be built through the test analysis process and the
relationship between learners and concepts. But the issues of how to find the optimal
association rule for building the concept map are not considered in the past studies. In this
study, a novel data mining based approach has been proposed for constructing a most
appropriate concept map in the study. Moreover, the logic of contraposition is applied in the
proposed approach to optimize the fuzzy membership function so as to dig out the optimal
fuzzy association rules. Based on the proposed approach, it is to investigate that whether the
test question banks provided by the elementary school textbook publishers are appropriate or
not. In other words, it is to know whether the test question establishment based on the test
bank is suitable to evaluate students’achievement or not. According to the proposed approach,
it is able to find out the important association rules to form the learning concept map. The test
questions can be then evaluated to see whether the confidence, difficulty and discrimination
are appropriately considered in the test questions. The experimental result demonstrates that
the well organized test problems are with better concept map similarity to the ideal concept
map.
Key words: concept map, fuzzy association rule, test question establishment

1. Introduction
This study is to investigate the issue of reconstructing concept map accurately which help
students integrate new concepts into their existing set of knowledge. Concept map is useful
for evaluating students learning and helping to illuminate where learning has occurred and
where invalid or the wrong concepts are held by the students. Concept mapping was
developed by Novak for assessing student understanding and learning of scientific topics
(Novak, 1998) (Novak and Gowin, 1984). Concept maps are directed graphs in which labeled
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nodes represent concepts and labeled arcs represent relations between each pair of concepts
(Cline et al., 2010). The learning concepts should be ordered in a proper sequence. This kind
of learning sequence is called as the epistemological order (Novak, 1981), see Figure 1.
Through a series of combination of the epistemological order, a topological graph is then
acquired, and is called“conceptual graph”(Plotnick, 1997).

Figure 1. Epistemological order of concept map

Through the test analysis process and the relationship between learners and concepts, the
concept can be then built. Concept can provide the remedial-instruction path for students and
teachers to promote the learners’learning, and then help them to overcome the obstacles and
difficulties during their learning. So, how to build the most appropriate concept map becomes
the significant issue for doing researches. A good concept map is very important to describe
students’learning portfolio. Based on the literature, the concept maps were generally
constructed by the teachers and scholars. However, they are gradually constructed by using
various algorithms and are developed automatically (Tseng et al., 2007), (Bai and Chen, 2007;
2008) (Chen and Bai, 2010) (Chen and Sue, 2013). For example: Chen et al. (2007) presented
a remedy learning approach based on the discovered common learning misconceptions to
promote the learning performance. Lee et al. (2009) presented a method to automatically
construct concepts maps for conceptual diagnosis. But it is with some shortages that it
constructs unnecessary concepts-relationships in concept map. The construction of concept
maps based on the fuzzy rules has been proposed for adapting learning systems (Chen and Bai,
2010) and their approach can overcome the drawbacks of Lee et al.’s method (2009). For
overcoming the drawbacks of Chen and Bai’s method(2010) and Lee et al’s method (2009),
an improved approach has been proposed by Chen and Bai (2013). It provides us with a
useful way to construct concept maps for adaptive learning systems based on data mining
techniques.

However, the issues of how to find the optimal association rules for building the concept
map are seldom considered in the past studies. So, the inappropriate linkages between
concepts are always generated improperly while the parameters in their approaches were set
in many values including the definition of membership functions, and the setting of threshold
minimum support, confidence level. For overcoming the above difficulties, a bi-directional
approximate reasoning evolutionary approach based on the logic of contraposition has been
proposed in this study.

Moreover, another aim of this study is using the proposed approach to evaluate the
quality of quality of test question establishment from the elementary school textbook
publisher. Based on the proposed approach, it is to investigate that whether the test question

Concept
A

Concept
B

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 529



banks provided by the elementary school textbook publishers are appropriate or not. In other
words, it is to know whether the test question establishment based on the test bank is suitable
to evaluate students’achievement or not. According to the proposed approach, it is able to
find out the important relation rules to form the learning concept map precisely.

2. Research approach
The procedure of constructing the learning concept map is described as shown in Figure

2. The test questions in a subject of specified topic domain should be designed by qualified
teachers. All the learning concepts should be included in the questions of the test. While the
tests are given to the students, all the testing results are then recorded an analyzed. The testing
results are as the input of the proposed approach to generate the association rules so that the
concept association matrix can be determined. Finally, the concept map is able to be
constructed based on the association matrix.

Figure 2. The basic steps to construct the concept map

The fuzzy theory has been applied in this study in which the membership functions are to
be optimized by a bi-directional approximate reasoning evolutionary approach based on the
logic of contraposition. Through the proposed approach, the optimal membership functions
based on the test results are obtained. The confidence values of both forward inference
reasoning and backward inference reasoning will become similar. The contraposition theory is
supposed that the bi-directional inference including the forward inference “If X is A then Y is
B” and the backward inference “If Y is not B then X is not A”. Both the forward inference and
backward inference should be the same, so that it is supposed that the confidence values of
the two should be very close to each other or even become equal. According to the above
assumption, the membership function with the corresponding shapes and parameters are then
adjusted by using genetic algorithm so as to minimize the difference of confidence values
between the forward inference and backward inference. So that the evaluation function can be
defined as follows:





L

l
ll CBCFEvaluation

1

(1)

where, L represents the number of rules, l=1, 2., …, L. CFl is the confidence value of the lth

forward fuzzy rule, and CBl is the confidence value of the lth backward fuzzy rule. The value
of Evaluation is to be minimized. It means that the difference between the CFl and CBl should
be the smaller the better. In this study, the genetic algorithm (Holland, 1975) has been applied

Give test to
students

Step 2

Test analysis

Step 3

Mining the
Association
fuzzy rules

Step 4

Build the
concept

association
matrix
Step 5

Design the test
questions

Step 1

Construct the
concept map

Step 6
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as the optimization mechanism to minimize the above function in equation (1). The
optimization procedure has been described in Figure 3.

Scores of test
0.5 0.2 0.4 0.9 0.7 … 0.1 0.6
0.8 0.1 0.5 0.2 0.8 … 0.3 0.2

0.4 0.2 0.3 0.9 0.3 … 0.5 0.9

Fuzzy Membership
Function Model

Transformation of
Fuzzy value

Contraposition

Generate forward
association fuzzy rules

IF X is A THEN Y is B

Generate backward
association fuzzy rules

IF Y is not B THEN X is not A

CF CB ?

Confidence value of
forward rules (CF)

Confidence value of
backward rules (CB)

No

Yes

Best model of fuzzy
membership function

Association fuzzy rules
If … then … 0.92

Evaluation of reliable value for each rule

New Generation

Genetic Operations

Selection and
Reproduction

Mechanism of
membership

function adjustment

Evaluation of
membership
function

Figure 3. The bi-directional approximate reasoning evolutionary approach based on the logic
of contraposition

All the fuzzy membership functions can be represent by the specified solution representation
as shown in Figure 4. The solution representation is represented by a 0-1 binary stream. Each
membership function can be defined by different shape of function with the corresponding
parameters. The 0-1 sub-stream of function shape is decoded as a integer number which
represents the shape of function and every parameter is decoded as the real value.

Figure 4. The solution representation of the proposed approach

Fuzzy Set 1 Fuzzy Set 2 …………….. Fuzzy Set m

Membership function 1 Membership function 2 ………. Membership function n

Choice of function shapes Parameter 1 Parameter 2 …… Parameter k

Integer number Real number
01010…001 11010…101
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For better understanding to the proposed approach, a simple example is illustrated in Table 1.
It is assumed that there are four kinds of questions Q1~A4 in an examination paper. The four
questions contain four concepts A~D respectively. In the table, five students took the test and
the scores they get for each question. It is supposed that the best Membership function is
obtained as Figure 5 and then the fuzzy relative grade for each student’s testing results can be
represented as in Table 2.

Table1. Imitating the answering questions condition of students.

Figure 5. Assumption of ideal membership function

For example, if the student (S3) got 80 points of score in question Q1 of the test, through the
membership function (see Figure 5) and then the fuzzification values for three levels (L, M
and H) is (0.0, 0.4, 0.6). By keeping doing so, we get Table 2. Then we can find out large
2-itemsets, after calculating formula (1) and (2) we can get the confidence level of
Fuzzification question, for example, Table 3 and Table 4. If the threshold of confidence level
is set as 0.6, the concept map is constructed as shown in Figure 6.

Table 2 Fuzzy relative grade table for the students’ testing records.
Q1 Q2 Q3 Q4

Student No.
L M H L M H L M H L M H

S1 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.8 0.2 0.0 0.2 0.8
S2 0.0 0.2 0.8 0.0 0.8 0.2 0.0 0.9 0.1 0.0 0.7 0.3
S3 0.0 0.4 0.6 0.0 0.3 0.7 0.0 0.2 0.8 0.0 0.3 0.7
S4 0.0 1.0 0.0 0.4 0.6 0.0 0.4 0.6 0.0 0.0 0.6 0.4
S5 0.0 0.1 0.9 0.0 0.4 0.6 0.0 0.6 0.4 0.0 0.0 1.0

Total 0.0 1.7 3.3 0.4 2.1 1.6 0.4 3.1 1.5 0.0 1.8 3.2

Support(Qi∪Qj)=
n

QjQiMin
1

),( (2)

where, n is the numbers of student; i & j are the question number and i≠j. While the support
values are calculated, the confidence values are then obtained by the equation (3).

Test questions
Students no. Q1 Q2 Q3 Q4

S1 100 100 60 90
S2 90 60 55 65
S3 80 85 90 85
S4 50 30 30 70
S5 95 80 70 100
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Confidence(Qi→Qj)=
)(

)(
QiSupport

QjQiSupport  (3)

Table 3. Large 2-itemsets and support
Min(Q1(H),Q2(M)) Min(Q1(H),Q3(M)) Min(Q1(H),Q4(H)) Min(Q2(M),Q3(M)) Min(Q2(M),Q4(H)) Min(Q3(M),Q4(H))

0.0 0.8 0.8 0.0 0.0 0.8
0.8 0.8 0.3 0.8 0.3 0.3
0.3 0.2 0.6 0.2 0.3 0.2
0.0 0.0 0.0 0.6 0,4 0.4
0.4 0.6 0.9 0.4 0.4 0.6
1.5 2.4 2.6 2.0 1.4 2.3

Table 4 Confidence level of fuzzification question (CL≥0.6)
Rule Confidence level

If Q1(H) Then Q2(M) 0.455

If Q1(H) Then Q3(M) 0.727

If Q1(H) Then Q4(H) 0.788

If Q2(M) Then Q3(M) 0.952

If Q2(M) Then Q4(H) 0.667

If Q3(M) Then Q4(H) 0.742

Figure 6. Concept map of the simple example

3. Experimental Results and Discussion
In this research, a fourth grade class of elementary school in Yunlin County, Taiwan was

given the mathematic tests. There are 64 students in the class and two tests were given in the
same field. In domain of the field, seven major concepts should be learned clearly by students.
On test questions are well designed by a group of qualified teachers and these test questions
have been checked to be with qualifications. This test is called as “Test A”. The other test
problems are extracted from a test bank from a reference book of a publisher. This is called
“Test B Two tests are given to the same class and then the results of the two tests are then
obtained respectively. Based on the two test results, the respective concepts are then generated,
analyzed and compared. According to the ideal concept map for the above test domain
generated by experts, the two test questions are evaluated to understand which test questions
establishment is more ideally.

A

B

C

D
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The learning concepts of the subject are illustrated in Table 5 and the corresponding
learning concept map is defined by a group of experts and described as shown in Figure 7.

Table 5. The learning concepts in the test subject
Concept code Conceptual meaning

C1 divide equally
C2 Fractional notation
C3 Unit quantity
C4 Equivalent
C5 Equivalent Fractional
C6 The same denominator decomposition synthesis
C7 Improper、mixed decomposition synthesis

Figure 7. Concept map suggested by experts

After give the tests to the same 64 students, that grades becomes the way to evaluate
students’learning achievement. However, is it a pragmatic method to judge the students’
learning by using any kind of testing questions? Therefore, we prove the above method that
can establish objective and correct concept map by this research. At the same time, testified a
test question which has confirmed by reliability and validity, through this test, we can know
the real learning condition for students, by means of this study, we can emphasize the
importance of formulation of examination questions.

By giving students the two tests, we can get the grades form students, then follow the
proposed approach, if we set threshold value as 0.55 for the confidence Level, we can get the
concept maps from question Test A and Test B as shown in Figure 3 and Figure 4 respectively.

C1

C2

C3

C4
C5

C6

C6
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Figure 3. The concept map for Test A. Figure 4. The concept map for Test B.

Through the Closeness analyze Table 6 and Table 7, we can compare the similarity with
concept maps suggested by experts and those obtained by giving tests including Test A and
Test B. The similarity value of Test A is (19/4)/7=0.68, and that of Test B is (47/30)/7=0.22.
Obviously, the quality of test questions in Test A is much better than those of in Test B. That
means the well designed and organized test questions are very important to show students’
learning condition. Surely, it indicates that the proposed approach can evaluate how good the
test questions are.

Table 6 The concept map for Test A and the corresponding Node ratio.
Neighboring nodes Intersection United set

node Expert A-test set number set number ratio
C1 {C2, C4} {C2, C4} {C2, C4} 2 {C2, C4} 2 1
C2 {C1, C4, C6} {C1, C4} {C1, C4} 2 {C1, C4, C6} 3 2/3
C3 {C4, C5} {C4, C5, C6, C7} {C4, C5} 2 {C4, C5, C6, C7} 4 2/4
C4 {C1, C2, C3} {C1, C2, C3} {C1, C2, C3} 3 {C1, C2, C3} 3 1
C5 {C3, C7} {C3, C6, C7} {C3, C7} 2 {C3, C6, C7} 3 2/3
C6 {C2, C7} {C3, C5, C7} {C7} 1 {C2, C3, C5, C7} 4 1/4
C7 {C5, C6} {C3, C5, C6} {C5, C6} 2 {C3, C5, C6} 3 2/3

Total 19/4

Table 7 The concept map for Test B and the corresponding Node ratio

4. Conclusions
A good concept map is very important to describe students’learning portfolio. In this

study, a novel data mining based approach has been proposed for constructing a most
appropriate concept map in the study. Moreover, the logic of contraposition is applied in the
proposed approach to optimize the fuzzy membership function so as to dig out the optimal

Neighboring nodes Intersection United set
node Expert B-test set number set number ratio
C1 {C2, C4} {C2, C5, C7} {C2} 1 {C2, C4, C5, C7} 4 1/4
C2 {C1, C4, C6} {C1, C5} {C1} 1 {C1, C4, C5, C6} 4 1/4
C3 {C4, C5} {C4, C5, C6} {C4,C5} 2 {C4, C5, C6} 3 2/3
C4 {C1, C2, C3} {C3, C5, C6} {C3} 1 {C1, C2, C3, C5, C6} 5 1/5
C5 {C3, C7} {C1, C2, C3, C4} {C3} 1 {C1, C2, C3, C4, C7} 5 1/5
C6 {C2, C7} {C3, C4} { } 0 {C2, C3, C4, C7} 4 0
C7 {C5, C6} {C1} { } 0 {C1, C5, C6} 3 0

Total 47/30

C1
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C4
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fuzzy association rules for constructing the concept map for reflecting students’learning in a
specified subject. Based on the proposed approach, the test questions can be then evaluated to
see whether the confidence, difficulty and discrimination are appropriately considered in the
test questions. The experimental result demonstrates that the well organized test problems are
with better concept map similarity to the ideal concept map.
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 Methods of Integrated Collaborative Active Learning Development and 

Implementation at Institut Manajemen Telkom 

 

 

Globalization and business environment require people and professional 

who have hard skill and soft skill. Teaching method with a traditional pedagogic 

provide learning situation where lecturer as an active person. This study 

experiment a learning model where student as a subject collaborated with 

lecturer and integrated subject named ICAL (Integrated Collaborated Active 

Learning). 

This research underlying on mix method design and data analysis using 

statistic descriptive and explanatory.Sample of experiment group are 35 first year 

studentswith pre test and post test in 4 of 5 subjects, compared with 35 students of 

control group. Analysis at 95% confidence interval (CI) for Civic Education 

(sig.0.000) (-10.6392 -6.53725), Critical Reading and Writing (sig.0.000) (-

6.1387 -2.3318), Business Management (sig.0.016) (-3.3524 -0.3618), 

Mathematic Economic (sig.0.296) (-2.7451 0.8593) and  Islamic Education 

(sig.0.012) with Z test (-4.558). Descriptions of student soft skills develop are: 

ethic, moral and professionals, communicative skill, critical thinking and problem 

solving skill. 

The study result that ICAL method increase student academic achievement 

and soft skill. 

 

Key Words: Active Learning, Collaborative, Integrated, Teaching Method 
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A. INTRODUCTION 

 

Higher education in a globalization world era today have challenging of 

creating graduates whom are competent both of the hard skills and soft skills in 

terms of implementation in the future at a workplace. Thus the biggest challenging 

is to prepare an educational institution of learning teaching methods that students 

can be delivered into the learning process that would be able to integrate and 

collaborate with actively in terms of the subject courses are given at a lecturing 

session. 

Nowadays, what are needed of a country are young peoples with high 

educated, being flexible and creative. Also the proactive-young people which can 

solve problems, making a decision, thinking critically, can communicate their 

ideas effectively and work efficiently within a team and a group of qualified and 

professional morals is needed. Just "knowing a science" is no longer enough to 

succeed in the dynamic world of evolving rapidly and increasingly complex, but 

the business world would have a "demand professional" which requires those with 

both of hard skills and soft skills that can be developed in line with needs of the 

information technology industry requires graduates to attain skills in interpersonal 

communication, teamwork, and conflict management (Aasheim, Li, & Williams, 

2009). 

It can be used as a discourse that higher education is no longer enough just 

to provide a good knowledge and understanding of the students should be able to 

give positive stimuli so that the students become more optimal  competence. 

Increasing of flexibility in terms of developing the curriculum offers some 

opportunities for the faculty to develop the skills and knowledge students 

(Michael and Modell, 2003). It could be expected that this approach students can 

be actively involved in their learning process activities, making the learning 

experience more relevant, enjoyable and motivational independently (Schunk and 

Zimmerman, 2003). 
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In the higher education students are required to be graduates of an 

institution with a good grade at a specified period of time. However, it is not only 

the issue of using a high grade point parameter student’s success in completing 

education. One effort that was made to achieve this goal is to increase academic 

achievement. Improving academic achievement are some factors that influence it, 

one of which is the learning method used in teaching faculty or submit material 

(Nonis and Hudson, 2006). In addition to providing teaching science, teachers 

also serve as educators to motivate students to make learning a fun, effective and 

efficient (Gillies, et.all, 2008). Running the role of a teacher will need to select the 

appropriate method of learning where to be implemented so that students feel 

compelled to attend classes and to increase understanding for the better. 

Nevertheless, generally in the learning process, lectures are providing the 

learning materials using conventional methods or likely giving some materials 

continuously without involving the role of studenst and without giving an 

opportunity to the students to express their opinions, then students become less 

active in the learning process at the class (Whipple and Bruffe , 1987). 

Consequently, student’s motivation would be decreased the power and impact of 

the achievement of self-competence. Cooperation and interaction at the classroom 

is very important in order to encourage the acquisition of learning skills, problem 

solving skills, and social relationships (Bennett & Dunne, 1994; Slavin, 1995; 

Susman, 1998). Based on that we need a method that can be encourage  creativity 

and innovative active learning methods integrated system that would be able to 

enhance the self-competence of students. The output of this learning system will 

result in a broader social commitment within the institution that giving feature 

interdependency of positive experiences in higher education (McInnis & James, 

1995; Pascarella & Terenzini, 1988). Also it will creating a well educated person 

who is ready to create jobs , and has the advantage of hard skills and soft skills to 

applied the next time they go into industry and society at larger population with 

variety differences. 
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Experimental research on active learning methods (integrated active 

learning) for higher education in business management courses so far not so much 

have been applied, particularly among higher education institutions in Indonesia. 

Based on this background, the study is carried out to implement the 

learning method that proficiently create the students to learn more actively 

integrated and collaborated, because of the learning process is recommended for 

educational institutions as a means to promote a wider knowledge bases and 

general and interpersonal skills such as communication, problem solving and team 

work (Bean, 1996, Sutherland & Bonwell, 1996, Silberman, 1996). 

 

 

B. LITERATURE REVIEW 

 

1. Learning 

Learning is defined as a change in a person caused by the experience 

(Driscoll, 2000; Hill, 2002; Schunk, 2004 in Slavin, 2011: 177). Progress in 

learning begins with the general principles in the application. These principles are 

(Michael and Modell, 2003): 

(1) The basis of the study is to learn knowledge and skills. 

(2) The existence of prior knowledge to be fixed the next process should  

      Be mutually agreed. 

(3) What (declaration) and how (procedure) differences of learning. 

(4) Study of knowledge means to build models 

(5) The practice and feedback are very important in the learning process. 

(6) The ability and memory will facilitate knowledge between old and new  

      Knowledge. 

(7) The ability to build new knowledge is very important in learning. 

(8) Special knowledge and skills ready to be transferred to establish new  

     Domains of thinking 
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(9) Collaboration efforts will be more successful than the individual 

business 

(10) Ability to explain either the teacher or a friend, a facility in learning. 

 Learning takes place through a variety of ways. A study obtained by the 

presence of a stimulus (stimuli) such as events or environmental conditions. 

Several events is clearly driven by certain stimuli, which one with the granting of 

reinforcement against to be a consequence of the desired behavior or unwanted. 

Using of the consequences pleasant and unpleasant to change behavior is called 

operant conditioning (operant conditioning) (Skinner in Slavin, 2011: 179). 

The basic definition of learning is to help students develop their study 

skills lead to a higher level and is called having an important effect of a learning 

process or "meaningful learning". Meaningful learning makes the students with 

skills and knowledge that enable them to undergo the process of solving problems 

in life. 

 

2. Active Learning 

.  

Active learning is a process where students are involved in activities, such 

as reading, writing, discussing, or that promotes problem solving analysis, 

synthesis, and evaluation of the material given in class. On application students 

are required to have interactive relationship with the subject matter. In active 

learning activities going on speaking and listening, writing, reading and reflection 

that leads to the interpretation of the content of teaching, ideas and other matters 

related to the material being learned (Meyer and Jones, 1993). Active learning 

method has an optional to change the style of a traditional way of teaching-

centered classroom into novel approaches to student-centered learning approach. 

It can be implemented to help students enter the world that is currently met by 

swift currents unexpected innovations that not even the experts predicted from a 

few years ago. 
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Building an active learning method is a challenging thing that must be 

followed by educators around the global world today. Generation of students in 

the new millennium era have a multitasking learning characteristics, short 

attention span, to obtain information that is non-linear (Pedro, 2006), is 

characterized by students who grew up with video games, cellular phones, and 

other digital media. 

Lecturers should be able to attract students in a new way, as a form of 

developing a more creative approach to stimulate students (Simplicio, 2000). The 

gaps between the needs of students with the digital environment are affected of 

their expectations. Students expect learning approach that is being able to develop 

creativity and innovation (Selinger, Stewart-Sunday, Wynn, and Cevenini, 2008). 

The process is thought to enhance cognitive skills, as well as other skills such as 

critical thinking to resolve problems of each task based method of active learning 

(Bogart, 2009). 

Dale (1946) who is giving representative graph that known as Dale’s 

model of visual classification as a step of learning experinece, which people are 

remembering not only for what they see, what they heard, moreover what they 

say, write and do. 

As described of the active learning piramide picture below: 
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LEARNING 

ACTIVE 
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Picture 2.1 Pyramide of active and passive learning experience by Edgar 

Dale (1946) (Pereirry, 1970) 

3. Integrated Collaborative  Learning 

 

The process of learning in higher education has been dominated by the 

classical pedagogical learning model which dominates of lecturers’ knowledge 

and learning at the classroom. Along with the development of learning theory and 

the role of technology, educators began to change. One model of teaching offered 

by teachers is a model of collaborative learning (collaborative learning). These 

models were introduced mid-year 1980-1990 and were developed until now 

(Kagan, 1990, Myers, 1991). Two theories of learning are developed when it is 

cooperative learning and collaborative learning. Whipple and Bruffee are focuses 

on the development of collaborative learning. Collaborative learning model 

provides opportunities for students to participate actively in the learning process 

(Whipple, 1987). This model is different from the traditional teaching model 

commonly used in higher education since the creation of knowledge and the 

learning community here, student facilitators. Lecturers and students are equally 

involved in the process of teaching and not form a hierarchy between faculty and 

students. Collaborative learning model is ready to be applied in various forms of 

education with a variety of perspectives in which the main objective of this 

process is to achieve educational goals of each institution. 

The learning process is based on the collaboration of the three domains of 

learning delivered by Benjamin Bloom (1956), known as Bloom's Taxonomy with 

active learning. The three domains of Bloom's learning domains, are namely as 

cognitive, affective, and psychomotoric. 
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Table 1. Bloom’s Taxonomy 

BLOOM’S TAXONOMY 

High 

Order 

Thinking 

Creating Generating new ideas, products, or ways of viewing 

thingsi. Designing, constructing, planning, producing, 

inventing. 

Evaluating Justifying a decision or course of action checking, 

hypothesizing, critiquing, esperimenting, judging. 

Analysing Breaking information into parts to explore 

understanding and relationship comparing, 

organizing, deconstructing, interogating, finding 

 Applying Using information in another familiar situation. 

Implementing, caring out, using, executing. 

Understanding Explaining ideas or concept. Interpreting, 

summarizing, paraphrasing, classifying, explaining.  

Remembering Recalling information. Recognizing, listing, 

describing, retrieving, naming, finding. 

Quoted from: (Anderson and Krathwohl, 2001, pp. 4-5) 

 

a. Dependent Variable 

 

1) Academic Achievement 

Various studies on academic achievement show the importance of 

academic achievement for studnts at college. It is considered very 

important because the process of learning in higher education more 

demanding of independency at learning process compare to students when 

they are at high school level. Learning that takes place in college learning 

strategies require students to be able to be a successful student (learner 

success). Students which are successful will be seen from the high 

academic achievement. In order to attain high academic achievement, 

many numerous studies conducted to develop appropriate learning as well 
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as identifying barriers faced by students in learning (Wintre et al). Some of 

these studies include: Research conducted by Cassidy and Eachus, 2000 

states that students 'academic achievement in college students' ability to 

relate positively to assert themselves (self-report student proficiency), 

positively related into learning strategies (strategic learning) and belief 

systems academic (academic belief system). 

1) Soft Skill (Importance of Soft skills development in education) 

Jain (2009) states that soft skills are whole mix of generic skills. These 

skills were identified as the skills most needed by the workforce in 

today's technology era. Based on the research of seven soft skills that 

can be developed at university today, which are: 

1. Communication Skills (Communicative skills). 

2. Thinking and Problem Solving Skills (Thinking skills and problem  

solving skills). 

3. Ability Work Team (Team work force) 

4. Information management and lifelong learning (Life-long learning  

and Information Management) 

5. Skills Entrepreneur (Entrepreneur skills) 

6. Ethics, moral and professionalism (Ethics, morality and  

professionalism) 

7. Leadership skills (Leadership skills) 
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The details of each of the skills that students should possess are: 

No. Soft Skills  (Mainly Sub-Skills) (Additional Sub-Skills) 

 1.  Communicative 

Skills 

 Ability to deliver idea 

clearly, effectively and with 

confidence either orally or in 

writing 

Ability to practice active 

listening skill and respond. 

Ability to present clearly and 

confidently to the audience. 

Ability to use technology 

during presentation. 

Ability to discuss and arrive 

at a consensus. 

Ability to communicate with 

individual from a different 

cultural background. 

Ability to expand one?s own 

communicative skill. 

Ability to use non-oral 

skills. 

 2.  Critical 

Thinking and 

Problem 

Solving Skills 

Ability to identify and analyze 

problems in difficult situation 

and make justifiable 

evaluation. 

Ability to expand and 

improve thinking skills such 

as explanation, analysis and 

evaluate discussion. 

Ability to find ideas and look 

for alternative solutions. 

Ability to think beyond.. 

Ability to make conclusion 

based on valid proof. 

Ability to withstand and give 

full responsibility. 

Ability to understand and 

accommodate oneself to the 

varied working 

environment. 

 3.  Team Work Ability to build a good 

rapport, interact and work 

Ability to give contribution 

to the planning and 
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effectively with others. 

Ability to understand and 

play the role of a leader and 

follower alternatively. 

Ability to recognize and 

respect other? Attitude, 

behavior and beliefs. 

coordinate group work. 

Responsible towards group 

decision. 
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No. Soft Skills  (Mainly Sub-Skills) (Additional Sub-Skills) 

 4. Life-Long 

Learning & 

Information 

Management Skill 

Ability to find and manage 

relevant information from 

various sources. 

Ability to receive new 

ideas performs autonomy 

learning. 

Ability to develop an inquiry 

mind and seek knowledge. 

 5.  Entrepreneurship 

skill 

 Ability to identify job 

opportunities. 

Ability to propose business 

opportunity. 

Ability to build, explore and 

seek business opportunities 

and job. 

Ability to be self-employed. 

 6.  Ethics, Moral & 

Professional 

Ability to understand the 

economy crisis, 

environment and social 

cultural aspects 

professionally. 

Ability to analyze make 

problem solving decisions 

related to ethics.  

Ability to practice ethical 

attitudes besides having the 

responsibility towards 

society. 

  

  

7. 

  

  

Leadership skill 

Knowledge of the basic 

theories of leadership. 

Ability to lead a project. 

Ability to understand and 

take turns as a leader and 

follower alternatively. 

Ability to supervise 

members of a group. 
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C. RESEARCH METHODOLOGY 

 

This study involves one independent variable is manipulated; the 

independent variables were controlled (attributes) and two dependent variables. 

Independent variables are manipulated Integrated Collaborative learning models 

Active Learning with dependent variable was academic achievement (hard skills) 

and non-academic achievements (soft skills). 

This study is expected to meet the requirements for testing the hypothesis. 

The results of treatment may reflect the treatment provided, and can be 

generalized to the population, then in control of the research conducted internal 

validity and external validity. 

The procedures of this study are: 

1. Experimental procedure 

a. Planning phase 

1) Determine Schools and departments that will be a place of 

research. 

2) The study of curriculum subjects in Telecommunication Business 

Management Information (MBTI), which includes Business 

Management, Economics Mathematics, Critical Reading and 

Writing, Islamic Education and Citizenship Education. 

3) Determine who is lecture as a course coordinator for each subject 

that experimented. 

4) Initial observations, including direct classroom observation, 

unstructured interviews with faculty and students, this is done to 

determine the condition of the class, students and learning 

conditions commonly implemented.  

5) Conducting the study of curriculum Objectives of each course.  

6) Develop an implementation plan learning and research instrument 

7) Perform the test instrument to the judgment of experts and 

lecturers. The instrument is used for the initial test and final test. 
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8) Implementing the judgement instruments observation sheet to 

psychologists.  

9) Revise / refine the instrument as the feedback. 

 

b. Implementation Phase 

1) The study sample consisted of two classes (experimental and control). 

2) The initial test for the experimental class and control class.  

3) Provide treatment in the form of learning in the experimental class and 

control class. Class of experiments using an experimental method of 

integrated collaborative active learning in the learning activities in the 

classroom, while the control class using conventional methods. 

4) The final test for the experimental class and the control class, which 

includes test hard skills and soft skills. 

c. Final Stages 

1) Processing data from preliminary tests, final tests and other 

instruments. 

2) Analyze and discuss the research findings. 

3) Drawing the conclusions. 

4) For more details, plot studies conducted can be described in the 

following figure. 

The research instrument is an instrument that applies to measure the natural 

and social phenomena specific that observed. Specifically these phenomena are 

called research variables (Sugiyono, 2011: 102). Instruments used in the study 

include the instrument initial test, the final test, observation of student activity 

sheets and faculty, along with the questionnaire. 

 

 

 

1. Achievement test 

In order to determine the students' test results made the research instrument, 

the instrument consisted of a few questions that are cognitive. The problems that 
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existing in the research instrument is adjusted based on the basic competencies 

and indicators contained in the lesson plan. Problem are shaped positive and 

negative statements with alternative answers using the Guttman scale, where 

answers are given only two choices "Agree" and "Disagree". Problem is given as a 

pretest and posttest. Pretest was given in order to determine the ability of early 

experimental and control groups, whereas the posttest given to see the progress 

and comparisons improved student academic achievement in the experimental 

group and the control. For the initial test and final test used different questions but 

one type. In addition, test results obtained from the study Mid Semester 

Examination score (UTS) and End Semester Examination (UAS) for each subject 

in the course. 

 

2. The lesson observation sheet  

Observation sheet is an instrument to obtain data. Sheet observations per 

independent variable in the form of a description filled by observers aim to find 

out information about the activities of the experimental group and control 

learning, both about the action taken lecturer, attitude and personality of the 

students so that they know about the situation and learning conditions. In the 

observation sheet, observers noted some important things that happened during 

the lesson that reflected the subsequent action learning. This is in accordance with 

the Sugiyono’s opinion (2011: 145) which states that observational techniques are 

used when research regarding human behavior, work processes, natural 

phenomena and observable when respondents are not too large. Observation sheet 

used in this study to see the consistency of teacher activity in applying integrated 

collaborative active learning methods. Then there are students activity 

observation, whether the students involved in the learning session is done. This 

observation was made by one (1) observer for the experimental and control 

classes per subject. 

3. Questionnaire 

Questionnaire (Questionnaire) is a data collection technique done by giving a 

number of questions or a written statement to the respondent (Sugiyono, 2011: 
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142). Questionnaires are given to experimental and control class students to know 

their responses every lecturer teaching methods in the classroom. It can reveal the 

consistency of the implementation of this teaching method. In this study, the 

results of questionnaires about the learning experience are gained during one 

semester each course that obtained from Quality Section. 

 

D. DISCUSSION 

 

1. Implementation Collaboration and Integration Course Content Subjects 

within various subjects for students at the first semester of MBTI 

(Business Management Telecommunication and Informatics) 

 

Implementation of active learning methods as intergative 

collaborative active learning (ICAL) on various subjects subjects in the 

first semester students of MBTI, it is as a learning tool in the creation of 

student that how learning to do, learning to live together that bring 

learning to know, learning to be achieved in accordance with the four 

pillars of education by UNESCO as a learning paradigm to create teaching 

and learning process with effectively. This method will encourage students 

becoming more active and participative in terms of learning activities that 

put the lecturer as a facilitator. Learning that takes place using this method 

encourages students engage other students to teach each other  in many 

activities, such as reading, writing, discussing, or that promote problem 

solving analysis, synthesis, and evaluating of the material that given at the 

class. The active learning activities is going to be on speaking and 

listening, writing, reading and reflecting that leads to  interpretate the 

content of teaching, ideas and other matters related into the material being 

learned (Meyer and Jones, 1993). Collaborating between lecturers and 

students in the relationships between lecturers and students where lecturers 

as position not only lecturing during a session but also a lecture as an 

educator as well as a facilitator of learning process that happens. 
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Collaborative learning model provides opportunities for students to 

participate actively in the learning process (Whipple, 1987). One form of lecture 

as facilitator is through an explanation of the arguments that have been presented 

stimulation to explore the student’s knowledge and provides the students at the 

beginning of each lecture, where students have prepared and presenting the 

material before a lecturing session is begun.   It shows the students are trained to 

be aware and able to commit an action or acting productively in the cognitive, 

affective, and psychomotoric process because of physical, mental and emotional 

can be accommodated so as to achieve the expected goals. Learning these is 

helping the students to develop study skills lead to a higher level is is called 

having an important effect of a learning process or "meaningful learning".  

Meaningful learning makes students with skills and knowledge that enable them 

to undergo the process of solving problems in life. ICAL method encourages 

lectures to provide stimuli that students are being more active and can develop 

both  hard skills and soft skills in the form of cards that some events clearly driven 

by certain stimuli, one of which exerts a form of consequence against to gain the 

desired behavior or unwanted behaviour. Use consequences pleasant and 

unpleasant to change behavior are called operant conditioning (operant 

conditioning) (Skinner in Slavin, 2011: 179). 

ICAL as a learning teaching method, in terms of the implementation of 

integration among subjects related subjects here is a selection of cases of one 

course has associated with other courses, such as the Citizenship Education 

courses in any subject, analyzing the case should be viewed from different 

perspective of other subjects such as Business Management, Mathematics 

Economy, Critical Writing read something, and vice versa Islamic studies of each 

course. The learning process with this method encourages students to be more 

creative and not boring instead of being motivating for both early-and mid-lesson 

given stimuli in the form of ice breaking as encourage the student’s energy. 

Subject courses that integrated in the learning teaching methods have 5 

courses, which are: Business Management, Islamic Studies, Critical Reading 

Writing, Citizenship Education and Business Mathematics. 
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A business Management course is given at the first half of the Business 

Management Telecommunication and Informatics (MBTI) and a group of core 

courses. Business Management is a subject with scientific competency and skills 

that required to be received by all students. Any smart business practice managers 

are seeking enhancing skills and abilities which should be concerned with 

knowledge and the application of management theory (Ghosal, 2005). Students 

who have completed a course should be able to understand the meaning, history, 

nature, principles and objectives, scope, process and business management 

functions. Furthermore, it is well understood that the role of business ethics, 

ethical business management, marketing and marketing management functioning, 

management, personnel management, entrepreneurship, operations management, 

financial management and management information systems. 

The Indonesia’s market  industry has indicate the need of human resources 

with competency both of hard skills and soft skills. In terms of the implementation 

through knowledge management business is expected to be the main foundation 

for MBTI’s students to explore and having best knowledge of the material that 

will eventually lead them to the destination selection of Business Management 

Telecommunication and Informatics (MBTI) which are ;  Management of 

Business Informatics (MBI), Media Business Management (MBM), or 

Management Business Content (MBK). 

Reading and writing critically is an implementation of the common basic 

subjects Indonesian language, which is given in colleges based on the Act (Act) 

No. 20 of 2003 on National Education System and Government Regulation (PP) 

No. 19 On Minimum Standards of Education. Law and the Regulation states that 

education held in Indonesia should be included moral content, manners, logic and 

language. Sekait to this fact, the courses should be held throughout the Indonesian 

education, including college. 

In order to provide clear direction on the implementation of the course is 

the Director General of Higher Education has issued Decree No. 043 of 2006 

concerning the implementation of the Signs-Signs Personality Development 

courses. By SK Higher hence the Indonesian subjects are compulsory for all 
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courses held at the college with the primary focus of academic writing and 

speaking competence. Indonesian educational goals through Critical Reading and 

Writing is a personality development course for students while improving 

academic reading and writing skills are further developing students' critical 

thinking skills. The ability to read and write critically further enhances academic 

skills and abilities produce a scientific paper. In this paper students can be 

measured scientific insights, skills and application skills such insight and the 

ability of the application of that knowledge. 

Islamic studies is an education that aims of provision of different 

cognitive, affective, and psychomotor about the religious affiliation of students, in 

particular Islam, by providing the ability to carry out the teachings of Islam as a 

Moslem. Islamic Studies is developed by putting the values of religion and culture 

of the nation as a noble spirit in the management and learning. This is the 

evidenced among other things by integrating the insights of religious education in 

the curriculum. 

The students as part of the Indonesian nation-educated who are studying 

are expected to have awareness of the spiritual foundation that is based on the true 

sources of law. Consciousness is expected to be elaborated in a responsible 

manner in order to anticipate the development of the business that going so fast 

and more dynamic. MBTI students as a part of the Indonesian nation-educated 

who are studying are expected to have more knowledge and adequate religious 

consciousness, being able to recognize the intrinsic value contained in terms of the 

teachings in Islam. Therefore, students should equip themselves to be able to act 

fast, precise, intelligent, insightful, yet still within the corridor that can be 

justified. This can increase the confidence in the ultimate truth of the content of 

the religion of Islam. Students after attending this course, should be able to 

understand that Islam is essentially Islamic values could underlie the thinking, 

attitudes and behaviors that would be reflected in everyday life and business. 

In terms of looking at the formula referred to, Islamic Studies has a very big 

responsibility. Efforts to realize a lot of things that need attention, such as position 

itself Islamic Studies subjects in a public or private university. Islamic Studies 
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also ideally positioned religious education "lock" and functionally integrated with 

a variety of disciplines or fields of study. In fact Islamic Studies is often 

considered to be in position more "fringe" and alienated from other subject areas 

(Mastuhu, 1995). Islamic Studies material is another issue that needs attention. 

Ideally Islamic Studies’s lecture material given by public or private university is 

rational aspects related to national development needs to be shared needs. 

 

Education Citizenship (Civics) is one of the compulsory subjects in college 

according Invitation Act No 20 of 2003 on National Education System and 

embodied in the Decree of the Director General of Higher Education about signs-

signs No.43/Dikti/2006 Implementation Personality Development Courses in 

Higher Education, for Civic Education is one area in which the mission of a 

national study on the intellectual life of the Indonesian people through the corridor 

"value-based education." According to Hermann (Budimansyah: 2010: 130) that 

"... the value is not cought Neither taught, it is learned". The substance of value is 

not solely taught but further digested value, in the sense captured, internalized, 

and standardized as part of the personal qualities of a person through the process 

of learning. 

Citizenship education consists of how to develop the attitudes, skills to 

become good citizens through learning experiences, have the basic concepts of 

political science and be able to interact with everyday life. This is in line with the 

statement that the Citizenship Education learning oriented concept of 

"contextualized multiple intellengence" an open view of the need for a more 

creative learning management, active-participatory, meaningful and fun. The 

general objective Citizenship Education is basically how to make good citizens 

capable of supporting the nation and the state, especially in Indonesia to form 

citizens who are intelligent, civilized, and responsible for the survival of Indonesia 

in various aspects of the corresponding fields respectively. 

    Learning process on each course students are required to be active in the 

sense, students seeking discussion of cases that are tailored to lecture material 

inter-subject courses (integrated), and also peer group learning where lecturers as 
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facilitators and explain topics that can not be controlled by students. Dale (1946) 

which provides data representation graphics known as Dale's model of visual 

classification as a step in the learning experience, where people remember not 

only what they see, they hear, but also what they say, write and do it with 90% 

students can be captured as they do. 

Building an active learning method is a challenge that must be followed by 

educators around the world today. Generation of students in the new millennium 

era which called as millenials generation which have some unique characteristic 

such as a multitasking learning characteristics, short attention span, to obtain 

information that is non-linear (Pedro, 2006). It is characterized by students who 

grew up with video games, cellular phones, and other digital media. Lecturers 

should be able to attract students in a new way, as a form of developing a more 

creative approach to stimulate students (Simplicio, 2000). In addition, integrated 

learning and active student learning supported by ICT-based media that is in the 

presentation using Prezi instead of ordinary power point and try the cases selected 

in video form. The gaps between the needs of students with the digital 

environment are affecting their expectations. Students expect learning approach 

that is able to develop creativity and innovation (Selinger, Stewart-Sunday, Wynn, 

and Cevenini, 2008). The process is thought to enhance cognitive skills, as well as 

other skills such as critical thinking to resolve problems of each task based 

method of active learning (Bogart, 2009). 

 

 

 

2. Developing and Implementing Integrative Learning Collaborative and Active 

To Increase Hard Skill and Soft Skill for students at the first semester of MBTI 

(Business Management Telecommunication and Informatics) 

 

 

Development and implementation of integrative learning, collaborative, and 

active in the first semester of MBTI students can improve students are hard skills 
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based on the pre-test and post test. The results of pre-test and post-test in the 

experimental group contained significant levels in 4 subjects except mathematics 

lecture economy mathematics. On the subject of business management 

significance level of 0.016, significance level Citizenship Education <0, 0001, 

Reading, Writing Critical significant at <0.0001 using paired sample t-test. 

Another case on the subject of Islamic Studies level of significance 0, 0001 using 

Wilcokson test because the data are not normally distributed, whereas in 

Mathematical Economics course is not significant at 0.295, not significant a 

change this is because during the experiment lasted lecturer and lecturer 

suboptimal integration pengampu the lecture. The significant levels of explanation 

can be seen in the table below: 

 

 

Learning process that takes place in college learning strategies require 

students to be able getting a successful student (learner success). It seems that 

successful students of high academic achievement. In order to attain high 

academic achievement numerous studies conducted to develop appropriate 

learning as well as identifying barriers faced by students in learning (Wintre et al). 

Some of these studies include: Research conducted by Cassidy and Eachus, 2000 
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states that students 'academic achievement in college students' ability to relate 

positively to assert themselves (self-report student proficiency), positively related 

to learning strategies (strategic learning) and belief systems academic (academic 

belief system). 

 

The psychological characteristics of the soft skills that develop 

experimental class is Confidency, Critical, Active, extrovert and Practical. In 

terms of when the class has the characteristics of Passive Control, Less Learning 

Preparation and Introvert. However, the experimental class can still undeveloped 

characteristics are: Low Endurance, Defensive, Hyperactive, Reward Oriented, 

and Lack of Control. Characteristics undeveloped due to optimal treatment of 

reward and punishment are misunderstood by students. Jain (2009) states that soft 

skills are whole mix of generic skills. These skills were identified as the skills 

most needed by the workforce in today's technology era. Based on this study, 

there are seven soft skills that can be developed in universities today are: 

Communication Skills (Communicative skills), Thinking and Problem Solving 

Skills (Thinking skills and problem solving skills), a Group Work Capability 

(Team work force), and information management lifelong learning (Life-long 

learning and Information Management), and Entrepreneur Skills (Entrepreneural 

skills), ethics, moral and professionalism (Ethics, morality and professionalism), 

and lead Skills (Leadership skills). 

 

E. CONCLUSION 

 

The conclusion of the discussion are:   

 

1) The learning process in collaboration between faculty and students 

as well as the integration between the subject's eyes kuiah will 

develop cognitive, affective and psychomotor simultaneously. 

2) Learning Integration, Collaborative and Active Learning can develop 

hard skills and soft skills of students. 
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F. ADVICE 

  As for suggestions that can give researchers is the development of integrated 

collaborative active learning method is ready for implementation in colleges with 

such terms below: 

1) Well maintained facility in the campuss (ie: CCTV, Infocus, Props, 

etc). 

2) Psychological Tests and Outbound at the first half to encourage 

students motivation. 

3) Observer: Minimum S1 graduates Psychology, concurrently as a 

counselor and administrator observations, Minimum S2 (non-

psychology) 

4) Activities shall be the whole team = Evaluate each of the subjects 

that are is implemented weekly 

5) Qualifying teachers should: Open mind person, Commitment to 

develop new ideas and impelementation, up to date, Role Model: 

Ethics and Moral and Weekly evaluations of team to Ensure and 

coordinating the implementation of the next week preparation until 

the end of the semester. 

The implementation of this method is not limited to the terms of a rigid but 

adapted to the resource that is owned by their respective colleges. 
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Abstract.  This study examines the issues and challenges of international franchising from the perspective of 

franchisees in an emerging market, Indonesia.  Due to the popularity of restaurant franchising, this sector is the 

focus of the present study.  This study attempts to validate a similar study done in South Korea.  Based on data 

gathered from 85% of the US restaurant franchises operating in Indonesia, our results reveal that brand value is a 

key component in franchise selection criteria as well as one of the success factors in running a franchise.  The 

findings justify a highly efficient franchise system as the most important factor in selecting US franchises.  In 

addition, cleanliness and high quality food are recognized as factors attributing to the success of US franchises. 

Training is found to be needed in areas of service and food preparation in order to maintain the standards set by the 

franchisors.  In addition, a survey of local consumers discloses that they prefer to go to shopping malls to get food 

from US franchises. The results of this study will provide important lessons for both international franchisees and 

US franchisors. 

1   Introduction 

Franchising has been one of the fastest growing methods of doing business globally over the past 

20 years (Chan & Justis, 1990).  Today it is still recognized as the strategy that allows for the 

most rapid global expansion at the lowest capital cost.  The recent US recession has affected the 

outlook of the franchising industry in the U.S. and prompted U.S. franchisors to become even 

more aggressive in looking for global opportunities to expand and seize greater market share, 

particularly in the emerging markets such as China and India (Wang et al, 2008).  The U.S. 

Department of Commerce estimated that over 75% of the expected growth in world trade over 

the next two decades would come from emerging markets (Welsh et al, 2009).  Hence, 

international franchising has become a key strategy in tapping into the global market, specifically 

in developing countries because of the minimized financial risk.   

 Despite the vast potential, franchisors view emerging markets as uncharted territories 

because conditions and regulations differ significantly from developed countries where 

franchisors have the bulk of their experience. In addition, even though there is a growing 
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enthusiasm among franchisees to introduce products and services overseas, the failure rate of 

international franchising development is higher than 35% (Deedler & Miller, 2009).  This 

statistic suggests that there is a lack of communication and misalignment of goals between 

franchisors and franchisees due to geographic, language, and cultural barriers. In order to 

succeed, both parties need to cooperate and communicate together. Even though the triumph of 

international franchising depends on close cooperation and collective understanding between 

franchisors and franchisees, the spotlight in most literatures has been solely on franchisors’ 

needs.  Little has been done to address the concerns franchisees have in terms of international 

franchising. 

 The purpose of this study is two-fold.  The main objective is to investigate critical 

challenges confronted by U.S. franchisees that are operating overseas. Only U.S. restaurant 

franchises are selected for this study because it is one of the fastest growing sectors in the 

franchising industry. The geographic scope of this study will be limited to Indonesia, which is 

among the top 5 largest emerging markets in the world.  For the last five years, Indonesia has 

experienced phenomenal growth in its economy, especially its franchising industry. The total 

revenue for local and international franchises in 2010 is equivalent to $11.6 billion, a 20% 

increase from to $9.5 billion in 2009.  With total revenue of $8.1 billion in 2008, it brings the 

overall average growth rate to approximately 19% annually (Raharjo, 2010).  This growth shows 

opportunistic hope for foreign franchisors that are facing stagnant markets at home, but also for 

franchisees that have the financial capability to seize the chance (Deedler & Miller, 2009).  The 

second objective of the study is to provide insights to potential franchisees by investigating 

Indonesian local consumers’ preference in terms of franchising locations and brands.   

2   Literature Review 

In general, franchising is defined as an agreement between two entrepreneurs where one party 

(franchisor) lawfully permits another party (franchisee) to operate its trademark, business 

system, and processes to sell products and services. This is based on predetermined standard in 

return for an upfront franchise fee and ongoing franchise royalties. As the inventor and guardian 

of a franchise, franchisors are constantly monitoring franchisees' performance to see if they are 

sticking to the chains standard.  On the other hand, franchisees must duplicate the same skills and 

standards in an altered environment and still maintain sales (Akremi et al, 2010). Therefore, the 
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relationship between franchisors and franchisees are likely strained due to conflict of interests as 

well as opportunistic behaviors.  

 The first issue relates to the conflict of interest in regards to the compensation method. 

Franchisors are compensated through royalties but franchisees' income stream comes from profit. 

Since royalties are calculated based on a fixed percentage of sales, franchisors tend to push 

products that will maximize revenues rather than profit. On the other hand, franchisees have an 

opportunistic incentive to sell products with highest profit margin.  

The second issue deals with the misalignment of goals in terms of maintaining the 

reputation of the franchise brand. Franchisees are tempted to customize their offerings to the 

local preference by free riding on the brand value. Yet, franchisors are concern that excessive 

adjustments could erode the brand value, which could affect long-term sustainability (Deedler & 

Miller, 2010).  Nevertheless, it is important to note that franchisees’ effort to adapt to the local 

market may add value to the franchise system. Some franchisors allow and even support 

franchises to research, develop, and experiment on local market.  

 The third issue involves franchisees’ motivation to hold back valuable information from 

franchisors. When franchisees divulge any information relating to local markets, franchisors may 

not value franchisees as much. In addition, some franchisors have shown intentions to acquire 

back foreign franchise outlets if they feel they have all the necessary information to operate on 

their own (Akremi et al, 2010).  

 In addition, foreign franchises face stiff competition from local franchises.  Homegrown 

chains have a few advantages over foreign franchising chains to thrive in frontier markets. 

Primary competitive advantages include locally adapted, tailored products and pricing, lower 

overhead and monitoring costs due to proximity, and better alignment with the local community. 

Homegrown chains are able to generate more revenue at a relatively lower cost per good sold. 

That is because they are able to cater their products and services to local preferences and supply 

chains. On the other hand, foreign chains need to evaluate cost and benefits of adjusting their 

standardized Western-oriented products for emerging market. Homegrown chains can reduce the 

cost of goods sold because of their knowledge of local sourcing and supply chain. In contrast, 

Western chains build products with Western ingredients which may need a complex supply chain 

hub.  
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 In the context of international franchising, Lee et al (2010) pioneered a study that 

investigated the issues and challenges encountered by US franchise restaurants operating in an 

emerging market, Korea.  This study is important because it is the only empirical research to date 

that had examined the issues and challenges confronting foreign franchisors in an emerging 

country.  The present study is an attempt to validate Lee et al’s findings in another emerging 

Asian market, that is, Indonesia, and see if the results would be similar or different.  Therefore, 

we will examine their study in more detail.  In Lee et al’s study, 80 surveys were distributed by 

mail to restaurant managers running US restaurant franchises in Korea.  The response rate was 

72%. Out of 57 participants, 40 were supervisors of U.S. casual dining franchise restaurants, 7 

participants supervise U.S. fast food restaurants, and 5 were supervisors of U.S coffee franchises. 

In addition, 1 participant managed a European restaurant chains, and 4 did not indicate the type 

of franchise eateries they supervise. 

 Lee’s questionnaire was segregated into four sections. The first part was aimed at 

identifying the major qualifications in selecting the most suitable U.S. franchise chains. The 

results of Lee’s study revealed that respondents placed a high value on “high efficiency” of a 

franchise restaurant operating system.  High efficiency operations system encompassed issues 

such as purchasing supplies from local suppliers rather than importing them, effective 

distribution channels, and well organized operation manuals. His result validated previous 

studies that the higher the efficiency of the restaurant system, the higher the profitability of that 

franchise.  “Fair contract” was also considered to be an important value for franchisees.  In 

general, emerging markets have less sophisticated regulatory environment relative to developed 

countries. On top of that, both parties originated from different cultural background, languages, 

and government policies, which might complicate the enforcement of the contract.  Therefore, 

having a fair and clear-cut contract would help to avoid any ambiguity, conflict of interest, and 

opportunistic behavior from either party.  

 The second part of the survey dealt with the essential factors in running a successful US 

restaurant franchise.  Lee et al’s study revealed that participants indicate “cleanliness” is the 

most important factor.  Hygiene and cleanliness have become integral parts of customers’ 

expectation in restaurant environments (Petty, 2008). High quality food ranked second.  In 

today's society, the average consumers have an array of options in regards to food, so restaurants 

need to be able to set a high standard in order to maintain positive feedback and build brand 
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loyalty. In contrast, respondents considered overcoming cultural gap and anti-America sentiment 

as the least important factors in order to become a successful US restaurant franchise. According 

to Lee et al, these factors are insignificant because the target market of US restaurants franchise 

in Korea is the younger generations. Unlike the older generations who still have some distrust in 

embracing American products, the younger generations welcome globalization and appreciate 

global consumer culture.  

 The third part addressed the problem areas where franchisees need training and guidance 

from their respective franchisors.  “Service” and “food preparation” ranked highest among 

franchisees.  Rapid advancement in technology and internet has made it possible for franchisees 

to seek immediate guidance from franchisors.  Franchisors can provide interactive computer–

oriented training program for franchisees on a continual basis to update their offerings. Excellent 

customer service and appealing food presentation will distinguish foreign brands from local 

competitors because local consumers tend associate foreign brands as being superior and better 

managed.  

 In the fourth section, respondents were asked their preferred franchising location and 

preferred U.S. franchise brands. According to the participants, department stores, shopping 

malls, and universities are the most popular location to site US restaurants franchise.  

Department stores and shopping malls receive huge traffic daily because Korean consumers treat 

them like a one-stop shop where they can do multiple activities such shopping, eating, visiting 

gyms, and unwinding at the same time. In regards to franchising brands, respondents preferred 

Starbucks, Outback, and Baskin Robbins which corresponds to a coffee shop, a casual dining 

restaurant, and an ice cream shop. 

 

2.1  Comparative Analysis 

 As of today, no similar study has been done to investigate international franchising in 

Indonesia.  Hence, a key objective of the present study is to replicate Lee et al’s study in 

Indonesia, a country that is about five times larger in population than South Korea but with more 

or less the same top US franchisors having established a presence in the country.  However, there 

are a few differences between Lee et al’s study and the present investigation.  First, Lee et al’s 

study was focused entirely on surveying US restaurants franchise managers in Korea.  In the 

present study, however, the survey respondents relating to “preferred locations and brands of 
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franchises” were enhanced by choosing average consumers as the participants.  The advantage of 

this approach is that it will reveal the preferred brands and locations from the customers’ 

perspective rather than the franchisees’ perspective, which would be more meaningful. 

 Second, Lee et al mailed his surveys to managers of US restaurants franchises and 

achieved 71% response rate.  In this study, managers or supervisors are directly approached in 

person and the surveys are handed simultaneously.  Therefore, the response rate for this study is 

100% because everyone that was approached has agreed to participate.  Third, 70% of the 

participants in Lee et al’s study are managers of US casual dining franchises (Wang et al, 2008). 

In contrast, only 21% of the participants in this study manage casual dining restaurants while 

35% manage fast food chains.  Fourth, some of the franchises in Lee’s study are not present in 

Indonesia.  These are Bennigan’s, Subway, and Hardees and they are replaced by KFC, Carl’s 

Jr., and Haagen-Dazs in our study.  Even though there are slight differences in the sample size 

and method of obtaining data, this study will shed light on international franchising from the 

perspective of the franchisees in Indonesia and ultimately test Lee’s findings in another key 

Asian franchising market, Korea. 

3   Research Questions and Hypotheses 

This research essentially addressed the same areas that were examined in Lee et al's study:  (a) 

what are the key factors that franchisees take into account in selecting a franchise restaurant 

chains? (b) what are the essential elements in running successful franchise restaurant chains?  (c) 

what are the main areas of training that franchisors need to provide franchisees? and (d) what are 

the consumers’ preferred brands and locations for the franchises? 

In addition, for comparison purposes, two additional hypotheses were generated: 

H1:  In regards to issues and critical challenges in international franchising, the results of this 

study in Indonesia would be consistent with the findings of Lee et al’s study in South Korea. 

H2:  Both local consumers in Indonesia and South Korea prefer the same franchising locations 

and brands. 
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4   Methodology 

A survey questionnaire identical to the one used in Lee et al’s study was utilized to gather 

empirical data in Indonesia.  The survey is based on a seven-point Likert scale ranging from 1 to 

7, 1 being the weakest response and 7 being the strongest response.  Simple statistical analyses 

including mean and standard deviation were used.  No other statistical analyses were necessary 

for the purposes of this research.  Scores were tabulated and ranked from the highest to the 

lowest.   

 In addition to the survey itself, demographic information was also obtained in order to 

ensure random sampling.  There were a total of 34 US restaurant franchises operating in 

Indonesia (the population) (see Appendix 1). The survey respondents were managers and 

supervisors with at least one year of experience in order to ensure sufficient knowledge and 

expertise in answering the questions.  Due to time and travel limitations, only data from 29 US 

franchises (85% of population) were collected.  Of the 29 respondents, 10 were managers of fast 

food restaurants, 6 were managers of casual dining restaurants, 8 were managers of coffee shops 

or bakeries, 4 were managers of ice cream or yogurt shop, and 1 was a manager of an upscale 

chain (Appendix 2). 

 The geographic scope of the study focused primarily in Jakarta, the capital city of 

Indonesia, with a population of over 10 million.  Jakarta is the hub of all franchising activity in 

Indonesia and contains the highest franchised restaurant density and the largest buying power in 

the country.  Since most franchise chains are located inside shopping malls, managers are 

approached in person and given the surveys directly.   

 For the second survey, which relates to local consumers, people were randomly 

approached in malls and handed the surveys. To avoid any biases, the survey was administered 

in different parts of Jakarta to minimize any error relating to the geographic locations of the 

malls.  In addition, a token of appreciation was given to encourage participation in the survey.  

5   Analysis, Results & Discussion 

Survey participants’ demographic information is tabulated in Appendix 2. 82.8% of the 

respondents’ age ranged between 26-45 years old, while 13.8% of the respondents’ age ranged 
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between 19-25 years old, and only 3.4% of the respondents’ age ranged between 46-55 years old. 

These results bore resemblance to Lee et al’s findings where 84.3% of the respondents’ age 

ranged between 26-45 years old.  In regards to gender, an extraordinary 79.3% of the 

respondents were male while only 20.7% were females. This result is in stark contrast with Lee 

et al’s demographic profile where 74% were female and only 26% were male.  The difference in 

gender profile could be explained by the fact that majority of women in Indonesia are 

homemakers and the workforce is still dominated by men.  

 Appendix 3 lists all the critical factors that franchisees would take into account in 

selecting U.S franchise restaurants.  Generally, respondents identified brand value (6.86) as the 

most important factor.  This result contradicted Lee et al’s findings in which brand value was not 

considered as an important factor in selecting a US franchise restaurant.  However, researchers 

Leslie and McNeil (2010) thought otherwise. Advantages of a valuable brand include 

competitive advantage and differentiation.  Often, customers are willing to spend more on brand 

names because it represents trust, trustworthiness, and quality.  The perceptual value of a foreign 

franchise brand is amplified because local customers tend to have predisposed trust and a sense 

of security in well-known and reputable foreign brands (Leslie & McNeil, 2010).  

 High efficiency of restaurant operating system (6.79) is cited second. This consideration 

also ranked high in Lee et al’s findings (6.28). Unlike the risk involved in starting an 

independent ownership, first-time business owners are more comfortable with buying an 

established brand with proven operation systems and products as well as managerial inputs from 

franchisors. This provides a level of assurance that convinces potential franchisees of the security 

behind of this option as a starting point.  

 The third most important aspect is high expectation (6.76). This result also contradicted 

Lee et al’s finding where high expectation (5.46) is considered important.  However, researchers 

Leslie and McNeil believed that word of mouth, advertising, and the reputation of a franchise 

brand have the ability to create a big hype among local consumers who are eager to try new 

foreign products ((Leslie & McNeil, 2010).  The least important consideration in selecting a US 

restaurant franchise is less risk in terms of finance and operation (5.07) associated with that 

particular franchise. This result confirms Lee et al’s findings and implies that franchisees will 

select a particular franchise even though it has high financial risk. 
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 Appendix 4 summarizes the key elements in a successful U.S. franchise restaurant. 

Participants ranked high quality food (7.00), brand value (6.90), fresh and quality supply from 

suppliers (6.83), and cleanliness (6.82) as top factors in assuring positive feedbacks from picky 

local customers.  Franchisees need to be able to maintain the standard that was given by the 

franchisors and consistently maintain the quality of the food.  This also creates an added pressure 

for franchisees to live up to the expectations of local customers. Lee et al’s findings justified 

cleanliness (6.47) and high quality of food (6.42) as important factors for a successful restaurant. 

Again, brand value (6.12) was not considered important in Lee et al’s findings. 

 On the other hand, overcoming cultural gap (5.34) and anti-America sentiment (2.17) 

were insignificant.  Surprisingly, the bottom two key success factors in U.S franchising 

restaurant supported Lee et al’s finding.  Even though in the past, Indonesia has had issues with 

America, participants thought these issues were not important in determining the success of a 

U.S franchising restaurant.  An explanation might be that the target market of U.S franchising 

restaurant is the younger generation who embrace globalization with have relatively higher 

education and social class.  In addition, they also associate global products with modernity, 

progress, consumerism, efficiency and a promise of abundance (Steenkamo & Jong, 2010) 

 Appendix 5 examines areas that franchisees need continuing guidance from US 

franchisors.  Service training (6.59) and food preparation training (6.55) were picked out by the 

participants. This supported Lee et al’s finding.  Without proper and extensive training on food 

preparation, it is difficult to maintain and control the quality of the food that comes out of the 

kitchen. The relationship between franchisors and franchisees need to be on a mutual 

understanding basis where franchisor needs to be willing to listen to franchisees who knows 

better about the culture of that particular country because franchisor have little experience there. 

Also, franchisees need to understand franchisors' concern of maintaining the integrity of the food 

in order to portray the image of a homogeneous brand with consistent quality worldwide. 

 Appendix 6 summarizes customers’ preferred locations of US franchises. The top three 

popular locations are shopping mall (6.67), airport (6.46), and tourist attractions (6.21).  On the 

other hand, the average consumers believe that they are unlikely to go to a US franchise 

restaurant in a bookstore (3.08), bank (2.96), or library (2.92). In comparison, Kyuho’s study 

revealed that consumers preferred to go to department store (5.72), shopping mall (5.33), and 
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universities (5.33). They were unlikely to vist U.S. restaurants fanchise in hospital (3.49), gas 

station (2.81), and library (2.78).  

 Appendix 7 shows that customers rated KFC (5.88), Dunkin Donuts (5.63), and Pizza 

Hut (5.54) as the most preferred brands by Indonesian customers. These results are different 

from Lee et al’s findings where Starbucks (5.32), Outback (5.27), and Baskin Robbins (5.19) 

were ranked as the most popular brands in Korea.  However, it is good to note that these brands 

have been around Indonesia since the early 1990s and as such have been assimilated in 

consumers’ taste and preference.  In addition, they also offer customized menus that are catered 

to local taste on top of their regular menu.  For example, KFC serves rice with their fried chicken 

because rice is the staple diet in most Asian countries.  Other than offering pizzas, Pizza Hut also 

offers rice dishes and tropical fruit drinks that are more suitable to the Asian taste.  

 Surprisingly, Chilli’s (3.83), Carls Jr. (3.58), and TGI Fridays (3.50) were valued as the 

least favored U.S. franchise brands.  Carls Jr. just opened its first restaurant in Jakarta, Indonesia, 

in April 2011 and therefore it has not gained full awareness among consumers.  However, 

restaurants such as Chili’s and TGIF were not that well received for a few reasons.  First, the 

price point of these casual dining restaurants is approximately around $20 per entree. This is 

significantly higher than most fast food restaurants whose average price is $5.  Secondly, both 

Chilli's and TGIF do not adjust or customize their menus in order to cater to the locals. 

Customizing menu to local demand as well as its price point requires extensive research and 

development which will inevitably increase the cost of operation.  Furthermore, it may increase 

the cost of monitoring because franchisors have to monitor the performance of the newly 

introduced product (Deedler & Miller, 2009). Even though Starbucks, Outback and Baskin 

Robbins are the three most preferred U.S franchises brands in Korea, local customers have to 

have a reason to spend on relatively more expensive US franchises. 

6   Managerial Implications 

There are a few important considerations for potential franchisees that are looking for 

opportunities to establish new franchises in Indonesia.  First, the location of a franchise is critical 

in attracting the target market namely the younger generations.  In terms of location, Jakarta has 

the highest number of shopping malls per square foot of area.  In addition, the shopping mall has 
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been proven to be the most popular location for U.S franchise restaurants by the younger 

generations.  Therefore, opening a new franchise in a shopping mall in Jakarta would be the most 

strategic choice.  Once brand awareness has been developed, franchisees can look into expanding 

more outlets in airports and tourist attractions.  

 Secondly, potential franchisees need to investigate the franchises' brand value in order to 

evaluate whether the upfront franchising fee is worth the price. Two considerations for 

determining the strength of the brand value is the customers' perception towards the established 

brand and franchisees' level of security for using the well-known brand (Leslie & McNeil, 2010).  

Therefore, brand value is only valuable if the customers recognize and favor that particular brand 

(Leslie & McNeil, 2010).  If the local consumers are not aware of the brand or do not show any 

favorability towards the brand, the brand has no meaning to the consumers.  Instead of jumping 

into any conclusion or simply following any trend, it is beneficial for franchisees to conduct an 

extensive survey to investigate public awareness and consumers' general attitude towards the 

brand.  

 Third, potential franchisees also need to place a high priority on the high efficiency of 

restaurant operation systems because it relates closely to profitability.  Before committing to any 

contract, franchisees need to analyze and fully understand operation systems of potential 

franchises. Fourth, franchisees need to maintain close relationship with their respective 

franchisors.  Ongoing training, especially in the areas of service and food preparation need to be 

addressed clearly from the very beginning so that there would not be any miscommunication 

between franchisors and franchisees that could be detrimental to both parties. 

7   Conclusion 

There is sufficient evidence to show that U.S. franchise restaurants operating in South Korea and 

Indonesia face the same issues and challenges; hence, the first hypothesis is accepted.  In spite of 

this, there are some differences in the findings. Unlike Lee et al’s study, the present study 

highlights the importance of brand value.  Researchers Leslie and McNeil (2010) recognized the 

importance of public recognition in a brand value because it elevates consumers’ trust in the 

brand.  
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On the other hand, both our study and Lee et al’s study found that franchisees perceive  a 

highly efficient restaurants’ operating system to be very important.  Both studies also emphasize 

high quality food and cleanliness as the most important success factors in running US restaurants 

franchise.  Interestingly, these factors are applicable to any restaurant.  Franchisees in South 

Korea and Indonesia stress the importance of ongoing training especially in service and food 

preparation areas in order to maintain the standard that was set by respective franchisors. 

Due to insufficient evidence to prove that both local consumers in South Korea and 

Indonesia prefer the same franchising locations and brands, the second hypothesis is rejected. 

While local Indonesian consumers prefer shopping malls, airports, and tourist attractions as the 

most popular locations of U.S restaurant franchises, local Korean consumers prefer department 

stores, shopping malls, and universities. In addition, local Indonesian consumers rated KFC, 

Dunkin Donuts, and Pizza Hut as top three U.S. franchising brand while Korean consumers 

prefer Starbucks, Outback and Baskin Robbins.  In comparison Starbucks, Outback, and Baskin 

Robbins; KFC, Dunkin Donut, and Pizza Hut have lower price point.  Therefore, it is important 

for potential franchisees to conduct additional research to investigate further on the target 

market.  
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Appendix 1: List of all U.S restaurants franchise in Indonesia 

No US Franchises 

1 A & W Restaurants 

2 American grill 

3 Black Angus Steakhouse 

4 Arby’s 

5 Aunti Annes Pretzels 

6 Baskin Robbins 

7 Burger King 

8 Carl's Jr. 

9 Chilli's Grill & Bar Restaurant 

10 Cinnabon 

11 The Coffee Bean & Tea Leaf 

12 Country Style 

13 Dairy Queen 

14 Domino's Pizza 

15 Dunkin' Donuts 

16 Fat Burger 

17 Gloria Jean's Gourmet Coffee & Teas 

18 Haagen-Dazs 

19 Hard Rock Cafe 

20 KFC 

21 Krispy Kreme 

22 Lawry's 

23 McDonalds 

24 Outback Steakhouse 

25 Patisierie Francois 

26 Pizza Hut 

27 Popeyes 

28 Red Mango 

29 Social House 

30 Starbucks 

31 Texas 

32 T.G.I. Friday's 

33 Tony Roma's 

34 Wendy’s 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 574



Appendix 2: Demographic information of U.S. franchise manager/supervisors in Indonesia 

  n   Percentage 

Age 

   19-25 4 

 

13.8% 

26-35 14 

 

48.3% 

36-55 10 

 

34.5% 

46-55 1 

 

3.4% 

Total  29 

 

100.0% 

    Gender 

   Male 23 

 

79.3% 

 Female 6 

 

20.7% 

Total  29 

 

100.0% 

    Types of franchising restaurant 

   Fast food 10 

 

34.5% 

Casual dining 6 

 

20.7% 

Coffee/Bakery 8 

 

27.6% 

Ice cream /Yogurt 4 

 

13.8% 

Upscale dining 1 

 

3.4% 

Total 29 

 

100.0% 

 

 

Appendix 3: Considerations in selecting U.S. Franchising Restaurants in Indonesia 

    Rank Average 

Standard 

Deviation 

Brand value   1 6.86 0.35 

High efficiency of restaurant operation systems   2 6.79 0.62 

High expectation   3 6.76 0.79 

Diversity of menu   4 6.62 0.90 

Systematic help   5 6.59 0.78 

Fair contract   6 6.41 1.09 

Initial investment   7 6.34 1.20 

Concept of franchising restaurant   8 6.31 1.51 

Business experience   9 5.79 1.47 

Recruiting help   10 5.21 1.54 

Financial help    11 5.17 2.16 

Less risk (in terms of finance and operations   12 5.07 2.09 
Note: 7-point Likert scale ranging from 1-7, where 1 = not at all important and 7= very important. 
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Appendix 4: Critical Success Factors of U.S. Franchising Restaurants in Indonesia 

    Rank Average 

Standard 

Deviation 

High quality food 

 

1 7.00 0.00 

Brand value 

 

2 6.90 0.31 

Fresh and quality supply from suppliers 

 

3 6.83 0.93 

Cleanliness 

 

4 6.82 0.77 

Frequent communication between franchisor and 

franchisee 

 

5 6.66 0.77 

Ongoing training 

 

6 6.59 0.78 

Understanding local culture/law 

 

7 6.41 1.09 

Menu price v.  service and product value 

 

8 6.38 1.01 

Customized marketing 

 

9 6.31 0.81 

Customized advertising 

 

10 6.24 0.79 

Interior and Design 

 

11 6.21 1.32 

Customized menu 

 

12 6.14 1.48 

Overcoming cultural gap 

 

13 5.34 1.99 

Overcoming anti-America sentiment 

 

14 2.17 1.89 
Note: 7-point Likert scale ranging from 1-7, where 1 = not at all important and 7= very important. 

 

 

Appendix 5: Areas that U.S. Franchises in Indonesia Require Training from Franchisor s 

    Rank Average Standard Deviation 

Service training 

 

1 6.59 0.87 

Food preparation training 

 

2 6.55 1.24 

Suggestive/up-selling training 

 

3 6.52 1.06 

Beverage training 

 

4 6.36 1.10 

Recruitment 

 

5 5.62 1.82 

Safety training 

 

6 5.48 1.84 

Accounting 

 

7 5.10 1.93 
Note: 7-point Likert scale ranging from 1-7, where 1 = not at all needed and 7= the most needed. 
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Appendix 6: Preferred U.S. Franchising Restaurant Locations in Indonesia 

    Rank Average Standard Deviation 

Shopping mall   1 6.67 0.76 

Airport   2 6.46 0.88 

Tourist attraction   3 6.21 1.18 

Hotel    4 5.75 1.67 

University   5 5.13 1.65 

Train station   6 4.96 1.99 

School   7 4.92 2.22 

Department store   8 4.92 2.28 

Hospital   9 4.83 1.95 

Gas station   10 3.92 2.57 

Bus station   11 3.79 2.41 

Museum   12 3.13 1.85 

Book store   13 3.08 1.84 

Bank   14 2.96 1.92 

Library   15 2.92 1.67 
Note: 7-point Likert scale ranging from 1 to 7, where 1 = the least popular and 7= the most popular 

 

Appendix 7: Preferred U.S. Franchising Brands in Indonesia 

    Rank Average Standard Deviation 

KFC   1 5.88 1.85 

Dunkin Donuts   2 5.63 1.88 

Pizza Hut   3 5.54 1.98 

McDonalds   4 5.38 1.86 

Burger King   5 5.25 1.65 

Starbucks   6 5.17 1.76 

Baskin Robbins   7 4.63 1.76 

Wendy's   8 4.58 1.59 

Haggen-Dazs   9 4.50 1.98 

Domino’s Pizza   10 4.33 1.71 

Outback Steakhouse   11 3.88 1.75 

Chilli’s   12 3.83 1.76 

Carl’s Jr.   13 3.58 1.77 

T.G.I. Friday’s   14 3.50 1.82 
Note: 7-point Likert scale ranging from 1-7, where 1 = the least popular and 7= the most popular 
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ABSTRACT 
 
This study investigates what students and adults know from negotiation before taking a class 
in business negotiation. The goal of the study is to determine and describe implicit 
knowledges of the students, and use them in order to renovate negotiation teaching. The study 
was conducted during 4 years, using the method of written story-telling and qualitative 
analysis of collected data. The main findings are that implicit knowledge of the respondants 
cover a lot of aspects of negotiation. Some aspects of negotiation are already known by the 
students and it is therefore possible to simplify the process of teaching.  
 
Keywords : Negotiation teaching, implicit knowledge, renovating pedagogy. 
 
 
 

INTRODUCTION 
 
This project presents one of the aspects of a broader research, which was conducted during 4 
years, from 2008 to 2011, in order to study implicit knowledge of students about negotiation. 
The main question was : « what do they know when they know nothing ? », with the goal of 
renovating business negotiation teaching, by using these implicit knowledges. We tried to find 
an answer to these concerns : what do students and managers do when they negotiate, what do 
they know about negotiation, especially before following a negotiation seminar ? 
 
The studied populations were composed of several groups of students, without any previous 
professional experience, and several groups of adults, which had a previous experience of 
negotiating in business. 
 
Several choices were made for the research method : we choosed a qualitative approach based 
on the technique of story-telling ; we did not choose oral interviews but written stories ; the 
written stories which we gathered were analyzed by using Alceste software, an automatic text 
analysis program. Alceste analyses the words of the global corpus, then divides the texts into 
paragraphs and gather these paragraphs into homogenous classes. Alceste analysis rests onto 
the principle that there is a relationship between the words used by the respondants and the 
meaning of their story. 
 
Therefore we asked the respondants to write the story of a real negotiation they already lived 
or observed. During the research process, we observed 4 groups of students, and we were able 
to gather 301 stories ; we also observed 4 groups of managers, and we gathered 56 stories 
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from which we could retain 52 stories which were analyzed with Alceste. 
 
The main findings about the population of students is that they already know a lot about 
negotiation ; but these knowledges are implicit and not always conscious. It is therefore 
possible to use the results of this research for the process of teaching : where some implicit 
knowledges are common in the population of students, it is possible to teach rapidly these 
contents through a simplified process. When some knowledges are not present or are not 
common (for example : several tactics of business negotiation, or even principled 
negotiation), it is then necessary to insist and explain these contents through a complete 
process of teaching with courses, exercises and case studies. 
 
Another interesting result of this study is that gender seems to have an influence, not onto the 
technical capacity to negotiate, but on the social situations described by the respondants : men 
have a tendency to negotiate products and prices, they seem to negotiate outside the family 
and to use often the tactic of bargaining. Women show a tendency to negotiate decisions, 
principles, and they focus much more onto the process of argumentation ; they negotiate more 
often inside the family circle, with relatives. 
 
The main findings of this research for adults and managers is that they negotiate very often, if 
not all the time. Negotiation is a normal activity for them ; they use negotiation as the only 
valid method to resolve disputes because conflict is not an economic, nor acceptable way of 
solving problems in their organisation and they have to communicate, so lack of 
communication and lack of exchange is not a valid method either. 
 
Alceste led to 3 classes gathering the negotiations described by the adult respondants : 
- The first class is the personal negotiation : adults negotiate for themselves, and they are the 
object of the talks. They negotiate with their own manager or company subjects like a salary 
rise, changing to a new position, a promotion, conditions of leaving the company, etc. 
- The second class is the class of trade negotiation : they sell, they buy, because it is part of 
their activity. In these cases, they negotiate products or services, they negotiate the prices and 
the financial conditions of the contract, either with clients or with suppliers. 
- The third class is the class of problem-solving. In these situations, managers have to solve 
technical problems with their colleagues and/or peers ; they are in charge of quality, they 
organize production, they manage teams and must obtain results in this, etc. 
 
In conclusion, some results like selling and buying or solving problems, seem evident when 
we consider these results ex-post. However, one of  the interesting elements was to discover 
that managers negotiate for themselves and develop a personal strategy by doing so ; this 
strategy can be deeply different from the strategy of company, and their own managers should 
remain aware of this, in order to avoid unpleasant surprises in managing subordinates. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 579



 

1 

 

EFFECTIVE TRANSFER OF MARKETING 
KNOWLEDGE FOR HIGHER PERFORMANCE: CASES 

OF KOREAN SUBSIDIARIES OF MNCS 
 

 

Byung Hee Lee
1
 and Peng Chan

2
 

  

1
 School of Business, Hanyang University, South Korea 

Email: blee@hanyang.ac.kr 

Tel: +82-2-2220-1068  

2 
California State University-Fullerton, California, USA

 

Email: pchan@fullerton.edu 

Tel: +1.626.807.8887 

 

Abstract.  Knowledge is considered to be a key element of understanding how organizations gain and sustain 

competitive advantages. But very few firms are capable of creating the requisite knowledge and thus, firms should 

continue to search new knowledge sources and acquire knowledge from external organizations. The knowledge 

seeking activities in this study are assumed to be conducted within the nexus of the headquarters and subsidiaries of 

a multinational corporation. Given the strategic significance of knowledge, this study focuses on the relationships 

among adaptability of marketing knowledge, levels of knowledge transfer and marketing performance and also 

examines the moderating roles of absorptive capacity, socialization and local marketing knowledge.  Empirical 

results of survey data collected from top executives at the foreign marketing subsidiaries in South Korea show that 

firms with strong absorptive capacity and much local marketing knowledge can acquire more external 

knowledge,which can be transformed later into greater degrees of competence and marketing performance.  

 

1  Introduction 

 

Rapid changes and turbulences in the nature of global competition have motivated managers at 

multinational corporations (MNCs) and researchers in the academia to search innovative ways to 

overcome new challenges facing MNCs, As MNCs face head-to-head competition with global 

rivals in developed countries as well as emerging markets (Buckley and Casson, 1998), they 

have sought solutions for developing sustainable competitive edge over competitors. As a 

strategic response to multi-market competition prevailing in a globalized world, MNCs are 
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required to develop effective marketing strategies (Hansen and Nohria, 2004; Zou and Cavusgil, 

2002).  An underpinning of effective marketing strategies is marketing knowledge, (Li and 

Calantone, 1998), which is conceptualized as the know-how required when marketing activity is 

executed and composed of market research, channel operation, promotion, product design, 

marketing information system, customer services, and so on. Many MNCs which become market 

leaders are those that develop excellent marketing capabilities in a sense that marketing 

knowledge is a crucial element of marketing capabilities and one of the most important 

ownership advantages of MNCs entering overseas markets (Dunning, 1977).  

     A common thread among the resource-based view (Barney, 1991), organization learning 

(Hedlund, 1994), and the dynamic capability perspective (Teece et al., 1997) is a view that 

MNCs can be conceptualized as a nexus of knowledge flow among their organizational units and 

they greatly benefit from the transfer of resources and competencies within the firm, which is the 

central tenet of the knowledge-based view of the firm (Grant, 1996). This study based on the 

knowledge-based view examines the central role played by absorptive capacity (Cohen and 

Levinthal, 1990; Zahra and George, 2002) in transforming knowledge into competitive 

advantages as MNCs perform knowledge transfer activity within their firm boundary. 

Concentrating on one particular type of competency – marketing knowledge, this study departs 

from extant studies that have mainly dealt with technology and other technical knowledge 

transfers. Marketing knowledge has yet to receive proper attention as a source of competitive 

advantage that can be transferred within MNCs. The empirical part of this study involves 

examining relationships among adaptability of knowledge and knowledge transfer and marketing 

performance and testing the moderating roles of absorptive capacity, socialization and local 

marketing knowledge. 

     This study is organized as follows: (1) Previous literature on knowledge, knowledge 

transfer and absorptive capacity is summarized, followed by the development of hypotheses 

derived from the knowledge-based view and absorptive capacity. (2) The hypotheses are tested 

with data collected from MNCs’ subsidiaries performing marketing activities in Korea. The study 

is closed with findings, implications, and conclusions. 

 

2  Literature Review 

 

2.1  Strategic Value of Knowledge and Knowledge Transfer 

The significance of knowledge has been emphasized in many research streams. Knowledge such 

as technology, operational know-how, practices, and routines, has been considered to be a 
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fundamental source of competitive advantage. The resource-based view posits that valuable, rare, 

inimitable, non-substitutable resources and related sets of operational routines and technological 

skills are sources of sustainable competitive advantages for firms (Barney, 1991). It has used 

knowledge synonymous with resources. This conceptualization is further propped up by the 

dynamic capability perspective, which contends that competitive advantage relies upon particular 

organizational and managerial processes, termed ‘dynamic capability,’ which is defined as a 

firm’s ability to integrate, build, and reconfigure internal and external competencies to adapt 

flexibly to market changes (Teece et al., 1997). The dynamic capability perspective hints at the 

source of superior firm performance, and emphasizes the importance of accumulating knowledge 

over a certain period. As an integrated theory of the perspectives fore-mentioned, the knowledge-

based view postulates that embedded knowledge constitutes the basis for the sustained 

competitiveness of a firm (Grant, 1996), and that knowledge-based assets are promising sources 

of resource-based advantages because firm-specificity, social complexity, and causal ambiguity 

make them hard to imitate.  

 Organization-embedded knowledge tends to be transferred effectively through intra-firm 

transfer mechanisms. This is more relevant for MNCs. The MNC is regarded as a ‘differentiated 

network’, where knowledge is created in diverse units of the MNC and is frequently shared and 

transferred across borders, either between the headquarters and its subsidiaries, or among 

subsidiaries (Gupta and Govindarajan, 1991). Kogut and Zander (1993) also conceptualize MNC 

as a knowledge-sharing network whose existence can be understood in terms of its ability to 

transfer, integrate and deploy knowledge more efficiently than market mechanisms. Almeida, 

Song and Grant (2002) argue that MNCs transfer knowledge across countries more effectively 

than strategic alliances or markets because they not only posses robust internal mechanisms for 

knowledge transfer at their disposal, but can also use these mechanisms flexibly. MNCs have 

particular incentive to develop such mechanisms because their competitive advantage depends in 

large part upon their ability to facilitate and manage inter-firm transfer of knowledge (Minbaeva 

et al., 2003). 

 

2.2  Adaptability of Knowledge 

 

As firms in the globalized business environment are concerned with the transfer and use of 

knowledge across national borders, there is a rising consensus that knowledge should be adapted 

to needs of the local environments. Scholars have devoted a substantial amount of attention to 

prescribing knowledge adaptation as a necessary component in transfers of firm-specific assets 
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(Bartlett and Ghoshal, 1989). Empirical studies also support that some degree of adaptation 

almost invariably accompanies the cross-border transfer of firm-specific practices (Jensen and 

Szulanski, 2004). 

 Conditions in different locations vary widely, creating pressures for adaptation as firms 

attempt to maximize their fit with the local environment (Bartlett and Ghoshal, 1989). Pressures 

such as cultural differences, governmental regulations, consumer preferences and needs, and 

labor practices, etc. constitute general market demands for adaptation. From the general market 

demands perspective, the primary goal of adaptation is to alter the transferred knowledge so that 

it can effectively work in the local environment, and help local people to accept the knowledge 

more easily. Unfit knowledge with the environment may engender a rejection of the knowledge 

being transferred, or a rejection of the receiving unit using the knowledge (Sorge, 1991). 

 In the view of institutional scholars adaptation increases both cognitive and normative 

legitimacy, resulting in recipients’ increased motivation and ability to accept and utilize 

transferred assets (Kostova and Zaheer, 1999). Institutional theory posits that organizational 

practices are imbued with meaning and value that go beyond the technical aspects of the 

particular practice. This perspective suggests that legitimation is the main purpose and a benefit 

of adaptation. In a situation of cross-border knowledge transfer, legitimacy can be obtained by 

adapting transferred knowledge and practices to the essential characteristics of the local 

institutional environment (Kostova and Zaheer, 1999). Given that adaptation increases 

legitimacy by altering the knowledge to fit the local environment, the benefit of adaptation is 

likely to increase, and the stickiness of transfer is likely to decrease when institutional distance is 

wide. 

 

2,3  Reconceptualization of Absorptive Capacity 

 

Since a seminal work of Cohen and Levinthal (1990), the concept of absorptive capacity, defined 

as the ability of a firm to recognize the value of new external information, assimilate it and apply 

it to commercial ends, has been of particular importance to the research on knowledge transfer 

and firm’s competitive advantages. It stresses knowledge receiving firm’s capability to absorb 

and exploit external knowledge as a critical factor in the knowledge transfer process. A key 

element in knowledge transfer is not the underlying original knowledge, but rather the extent to 

which the receiving firm acquires potentially useful knowledge and utilizes it for its own 

operations (Minbaeva et al., 2003). Transforming the knowledge acquired from external sources 

into valuable knowledge through internalization processes and exploiting it effectively is 
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contingent upon receiving firms’ capability. Firms with the ability to identify, share and properly 

use external knowledge tend to enjoy long-term prosperity (Teece et al., 1997; Gupta and 

Govindarajan, 2000). In line with this perspective, the knowledge-based view suggests that the 

ability to transfer and create knowledge internally is one of the main competitive advantages that 

MNCs can develop (Minbaeva et al., 2003). However, the level and the consequence of 

knowledge transfer from the headquarters to a subsidiary differ, contingent upon the absorptive 

capacity of the subsidiary (Gupta and Govindarajan, 2000). 

 Many studies have attempted to extend the original concept of absorptive capacity. Lane 

et al. (2001) refine the concept and propose that ‘the two components, the ability to understand 

external knowledge and the ability to assimilate it, are interdependent yet distinct from the third 

component, the ability to apply the knowledge’ (p. 1156). Zahra and George (2002) also extend 

the concept by disintegrating it into four dimensions: acquisition, assimilation, transformation, 

and exploitation. The first two dimensions form ‘potential absorptive capacity’ and the latter two 

dimensions compose ‘realized absorptive capacity’. Potential absorptive capacity captures efforts 

expended in identifying and acquiring new external knowledge and in assimilating knowledge 

obtained from external sources. Realized absorptive capacity encompasses deriving new insights 

and consequences from the combination of existing and newly acquired knowledge and 

incorporating transferred knowledge into operations. 

 In addition, Zahra and George (2002) posit that firms need to manage these two 

absorptive capacities in balance to achieve superior performance. Although firms focusing on 

potential absorptive capacity are able to continually renew their knowledge stock, they may 

suffer from the costs of acquisition without gaining the benefits of exploitation. Conversely, 

firms focusing on realized absorptive capacity may realize short-term profits through 

exploitation but fall into a competence trap and may not be able to respond to new environmental 

changes.  

 

3  Hypotheses Development 

 

3.1  Adaptability and Knowledge Transfer 

 

Very few firms are capable of developing internal knowledge necessary to respond to the 

turbulent and rapidly changing global business environment. Thus, firms seek out actively and 

continuously to acquire valuable knowledge from other sources to maintain their competitive 

edge. Facing imperative tasks of acquiring knowledge, MNCs tend to capitalize on their internal 
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networked structure through which knowledge is transferred and exchanged among the 

headquarters and subsidiaries. Transferring knowledge within the boundary of MNCs, however, 

is not easy because knowledge is embedded with the organization (Gupta and Govindarajan, 

2000). Many studies on knowledge transfer indicate that transfer of  knowledge within the 

organization is often difficult or ‘sticky’ (Szulanski, 1996), and studies focusing on the transfer 

of organizational practices suggest that adaptation increase the acceptance of the practice and 

decrease the stickiness of knowledge transfer (Griffith et al., 2000). 

 It is proposed that one of the most central issues of the studies on MNCs is the cross-

border transfer of resources and capabilities, and a crucial theme is to examine whether or not 

and to what extent transferring resources should adapt to different local conditions (Bartlett and 

Ghoshal, 1989). Extant research has suggested that adaptation is necessary in order to ensure fit 

with the local environment, which typically differs from the source environment, along a number 

of critical institutional and market dimensions (Cui and Liu, 2001). Knowledge on new product 

and market development, advertising campaigns, customer services, marketing practices, 

distribution policies are more likely to function effectively when they are suitable to local market 

needs and environment. Hence, high adaptability of external knowledge to the local environment 

and local subsidiary’s management and operations is more likely to facilitate transfer of the 

knowledge. In contrast, low adaptability or unfit of external knowledge will increase the 

‘stickiness’ in the process of knowledge transfer. Unfit knowledge may cause the knowledge 

being transferred to be rejected, or deter the receiving subsidiary from using the knowledge 

(Sorge, 1991). 

 H1: Adaptability of knowledge transferred from the MNCs’ headquarters and other 

 subsidiaries is positively associated with knowledge inflows into the receiving 

 subsidiary. 

 

3.2  Knowledge Transfer and Marketing Performance 

 

Given the limited ability of a firm to create all the necessary knowledge internally, the firm 

should turn to external sources in order to continuously broaden their knowledge base. Thus, the 

acquisition, sharing, and exploiting external knowledge through knowledge transfer has emerged 

as a crucial component of firm’s competitive advantage. Because each organizational unit in an 

MNC network resides in a unique market condition and is equipped with different capabilities, 

an intensive transfer of knowledge among an MNC’s headquarters and its subsidiaries can 

benefit the entire MNC (Luo, 2003).   
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 The strategic value of transferred knowledge may be accentuated when the receiving 

subsidiary is designated to perform a specific operation and it has received knowledge necessary 

to perform the operation (Kogut and Zander, 1993). If a subsidiary expected to perform such 

marketing tasks as new product and market development, customer services, and other marketing 

activities has received adequate marketing knowledge from its headquarters and other 

subsidiaries, it is highly likely to achieve superior performance in its marketing operations.  

    H2: The level of marketing knowledge transferred from the MNCs’ headquarters and 

other subsidiaries is positively associated with marketing performance of the receiving subsidiary. 

 

3.3  Absorptive Capacity, Knowledge Transfer, and Marketing Performance 

 

There are a considerable number of studies on issues and challenges involved in successfully 

transferring knowledge across MNC units, and a central theme for MNCs is to find ways to 

develop organizational capabilities that accelerate knowledge flows (Gupta and Govindarajan, 

1991). From the perspective of organizational knowledge creation, a strategic focus is geared 

toward developing the organizational capability to acquire, accumulate, and exploit knowledge 

and the role of absorptive capacity of the receiving unit stands out as the most significant 

determinant of knowledge transfer (Lane and Lubatkin, 1998). 

 As per the absorptive capacity view, the level of knowledge transferred from source 

firms will be higher in receiving firms with strong absorptive capability than it is in those 

receiving firms with weak absorptive capability. Gupta and Govindarajan (2000) posit that the 

capability of a subsidiary to absorb incoming knowledge from other units is positively associated 

with inflows of knowledge into that subsidiary (p. 476). 

 Zahra and George (2002) propose four aspects of absorptive capacity: acquisition, 

assimilation, transformation, and exploitation. The first two aspects form ‘potential absorptive 

capacity (PAC)’, and the latter two aspects constitute ‘realized absorptive capacity (RAC)’. 

While ‘potential absorptive capacity’ indicates a firm’s capability to search, evaluate and 

assimilate external knowledge, ‘realized absorptive capacity’ refers to a firm’s capacity to 

convert and utilize absorbed knowledge. While the first capacity comprises the activities that 

lead to the flow of knowledge from the source to the recipient, the latter capacity involves the 

activities that internalize and leverage the previously transferred knowledge. Clearly, acquiring 

useful knowledge from external sources is the first step in accumulating knowledge and 

broadening a firm’s knowledge base. But another critical point is that the pure transmission of 

knowledge from the source to the recipient has a limited value if the recipient does not properly 
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use the acquired knowledge. Thus, these two capacities, knowledge acquirement capability and 

application capability with their respective function and role, are independent but inseparable in 

the entire processes of knowledge transfer.  

 Consistent with Minbaeva et al.’s (2003) viewpoints, the key element in knowledge 

transfer is not the underlying (original) knowledge, but rather the extent to which the receiver 

acquires potentially useful knowledge and utilizes this knowledge for its own operations. A 

firm’s capacity to exchange and combine knowledge can predict firm revenue from new products 

and services, as well as firm sales growth (Collins and Smith, 2006). In conclusion, ‘potential 

absorptive capacity’ is related to the first stage of the knowledge transfer process, the stage of 

identifying, acquiring and assimilating new external knowledge, while ‘realized absorptive 

capacity’ is related to the second stage of the knowledge transfer process, the stage of 

transforming and exploiting the previously acquired external knowledge in an effective way in 

order to generate profit and other efficient outcomes. Thus, strong potential absorptive capacity 

can be expected to facilitate the process of knowledge transfer from external sources to the 

receiving firm, and strong realized absorptive capacity can be postulated to promote the 

conversion of external knowledge into organization’s performance.  

 H3: Increases in potential absorptive capacity will enhance the relationship between 

 adaptability of knowledge and the level of marketing knowledge transfer. 

 H4: Increases in realized absorptive capacity will enhance the relationship between the 

 level of knowledge transfer and marketing performance of the receiving subsidiary. 

 

3.4  Socialization, Adaptability of Knowledge and Knowledge Transfer  

 

Extant research has reported that relationships or ties between source and recipient have a 

significant impact on knowledge transfer (Szulanski, 1996). The existence of close interpersonal 

or inter-firm relationships (ties, networks, linkages) facilitates the transfer and learning of 

external knowledge (Cavusgil et al., 2003; Tsai, 2001). Szulanski (1996) posits that the absence 

of pre-existing relationships among units is a factor lending itself to the creation of ‘stickiness’ in 

knowledge transfer. When the knowledge sender and recipient have difficulty establishing 

interpersonal interactions, knowledge transfer is hindered. In contrast, when interactive 

mechanisms such as relationships (ties), informal social networks, formal linkages between 

knowledge sender and receiver, teams, norms for collaboration, and formal meeting exist (Gupta 

and Govindarajan, 2000), knowledge transfer will be facilitated.  

 Hansen (1999) addresses the role of inter-unit ties for knowledge sharing within MNCs, 
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noting that efficient knowledge sharing is typically characterized by tight coupling between 

people from different subunits. Björkman et al. (2004) also propose the effect of inter-personal 

ties on knowledge transfer. They note that interpersonal ties between MNC units provide 

important channels through which both information and resources flow. In a similar vein, Gupta 

and Govindarajan (2000) propose that the use of corporate socialization mechanisms by MNCs 

can have a positive impact on knowledge flows. Firms need to nurture socialization activities 

that enable organization members to engage in knowledge exchange and sharing and to facilitate 

intra-knowledge flows (Roth and O’Donnell, 1996).  

 H5: Increases in socialization activity among the headquarters and subsidiaries will 

 enhance the relationship between adaptability of knowledge and the level of 

 marketing knowledge transfer. 

 

3.5  Locally Developed Knowledge, Knowledge Transfer, and Marketing Performance 

 

Within an MNC, knowledge transferred from source units should be utilized at the receiving 

subsidiary to conduct assigned tasks and achieve desirable performance set by the headquarters. 

A prerequisite condition for the utilization of transferred knowledge may involve capitalizing on 

the existing local knowledge, because synergistic and superior outcomes are generated when the 

transferred knowledge adds on the locally developed knowledge. Grant (1996) posits that 

organizations need to develop flexibility that refigures existing knowledge to be effectively 

integrated with transferred knowledge. Gupta and Govindarajan (2000) also note that individuals 

and organizations may differ in their absorptive capacity due to prior related knowledge. Prior 

related knowledge is of particular importance because it shapes the filters through which the 

organization differentiates between more vis-à-vis less relevant signals and also because it 

determines the organization’s ability to assimilate and utilize the more valued knowledge (Cohen 

and Levinthal, 1990). 

  The importance of existing knowledge is echoed by Foss and Pedersen (2004). They 

assert that knowledge flows emerge from knowledge stocks. On the other hand, knowledge 

stocks have the potential to change knowledge flows. The benefits of knowledge transfer will be 

manifested when firms attempt to integrate their existing knowledge with transferred knowledge 

from others and deploy the new knowledge in various contexts. The stock of subsidiary’s 

endogenous knowledge, referred to as a subsidiary’s locally developed knowledge, may be of 

great value, and will be played as a catalyst that transforms transferred knowledge into strategic 

assets and as a foundation on which superior performance can be leveraged (Hansen and Nohria, 
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2004). 

 H6: Increases in the level of locally developed marketing knowledge will enhance the 

 relationship between the level of knowledge transfer and marketing performance of 

 the receiving subsidiary. 

The research framework that illustrates the proposed hypotheses is presented in figure 1. 

_____________________________ 

Insert figure 1 about here 

_____________________________ 

 

4  Methods 

 

4.1  Sample 

 

The unit of analysis for this study is knowledge transfer from the MNCs’ headquarters and other 

subsidiaries to their subsidiaries operating in South Korea. The population for this study consists 

of subsidiaries established either as joint ventures or as wholly-owned subsidiaries. A group of 

603 foreign firms were drawn from diverse industry organizations and business societies. 

  The questionnaires were mailed to the chief executive officers (CEOs) of sample firms 

first. As a way of obtaining a balanced perspective on each sample and increase interrater 

reliability, four additional questionnaires (two in English and two in Korean) were sent to other 

senior executives (such as CFOs, vice presidents or deputy general managers, etc.) in one 

company. After personal contact, telephone, fax, and e-mail to request that the respondents 

complete the questionnaire, 282 valid questionnaires from 133 initial sample companies were 

collected, with a 22.1% of response rate at the firm-level (133/603) and a 9.4% of response rate 

at the individual executive-level (282/(603*5)). In cases where multiple responses were collected 

from a same subsidiary, the response values were averaged to a single value.  

  Since this study aims to examine relationships associated with marketing knowledge 

transfer and marketing performance, the final sample was reduced from 133 subsidiaries to 114 

ones performing only marketing-related tasks. Excluded were subsidiaries performing any of 

R&D and manufacturing activities. As a way of assessing potential nonresponse bias, early 

responses were compared with late responses on some key variables such as firm age, sales, 

nationality (Armstrong and Overton, 1977). The results revealed no significant differences. Also, 

a validity check on the key respondents’ qualifications was conducted (Rindfleisch and Moorman, 

2001). Respondents were asked to report on their positions and number of years employed with 
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their company. All of the respondents were either CEO or senior executives who were familiar 

with their company’s operations and had worked for their firm for more than seven years on 

average. 

 

4.2  Operationalization of the Variables 

 

1. Adaptability 

  External knowledge in this study is limited to the knowledge held by a MNC’s 

headquarters and other subsidiaries. Adaptability of external knowledge refers to similarity of the 

external knowledge to the Korean subsidiary’s endogenous knowledge, and the acceptability of 

the external knowledge to the local subsidiary’s business operations. The items were adapted 

from the study of Jensen and Szulanski (2004). The reliability of the items is 0.828. 

2. Knowledge transfer 

  Knowledge transfer in the study refers to marketing knowledge transferred from the 

headquarters and other subsidiaries to the Korean subsidiary. The respondents were asked to 

what extent the Korean subsidiary had received knowledge pertaining to marketing/sales and 

customer service from the headquarters and other subsidiaries. The measurement was based on 

the work of Björkman et al. (2004) and Schulz (2001). The reliability of the items is 0.918. 

3. Marketing performance 

  Firm performance is usually assessed by comparing the value that an organization 

creates using its productive assets with the value that owners of these assets expect to obtain 

(Barney, 2002). Performance, however, is an ambiguous concept because it can be examined and 

assessed from different stakeholders’ point of view. There are a wide variety of techniques for 

measuring performance but few indicators of performance are widely accepted. 

  Marketing performance in this study was measured by using a subjective assessment in 

terms of product/service quality, new market development, new product/service development and 

market share. These items were based on the work of Powell et al. (1996). There are some 

precedents using subjective measures for evaluating performance (Youndt et al., 1996) and prior 

research has shown that subjective measures of firm performance correlate well with objective 

measures of performance (Geringer and Hέbert, 1991). The reliability of the items is 0.812. 

4. Absorptive capacity 

  Absorptive capability, divided into potential absorptive capacity and realized absorptive 

capacity, plays as a moderating variable in this study. Based on Zahra and George’s study (2002), 

potential absorptive capacity refers to the ability of a firm to acquire and assimilate external 
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knowledge, while realized absorptive capacity refers to the ability of a firm to transform and 

exploit external knowledge. These two variables were not measures of an individual’s ability, but 

the measures of the ability of a whole subsidiary. The construct consists of six items for potential 

absorptive capacity and seven items for realized absorptive capacity, with the reliability of 0.846 

and 0.809, respectively. All the items were adapted from the work of Jansen et al. (2005).  

5. Socialization 

  The variable of socialization was measured with three items of reporting the number of 

managers at the Korean subsidiary who had participated in socialization activities such as 

business trips, training programs, task forces, committees where interactions among mangers 

from the entire organization units take place and in some cases, are encouraged and even 

required. The three values from the items were averaged to take a single value indicating the 

level of socialization within MNCs. Because this measure is not a latent variable, its reliability 

value cannot be obtainable. The items were based on the study of Roth and O’Donnell (1996). 

6. Locally developed knowledge 

   The variable of locally develop knowledge in the study measures the extent to which the 

Korean subsidiary has developed its own marketing related knowledge on the domestic market. 

The two items were based on the study of Björkman, et al. (2004). The reliability of the items is 

0.930. 

 

4.3  Control Variables 

  

To prevent potential confounding effects that may be caused by the influence on the dependent 

variable of other variables than the variables in the research framework, two variables of national 

culture and firm size are included as control variables.  

1. National culture 

  Extant research posits that the difference of national cultures in the knowledge transfer 

process can be a significant impediment to successful knowledge exchange and sharing activity, 

because culture heavily influences communication and understanding of source and receiving 

organizational units (Randolph and Sashkin, 2002). The two items were adapted from the study 

of Simonin (1999) and their reliability is 0.826. 

2. Firm size   

  Because firm size is found to significantly influence processes and outcomes of 

organizational activities (Roth and O’Donnell, 1996), it is included as a control variable with two 

indicators: sales and the number of employees. The indicators were log-transformed to avoid 
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skewness.  

  The results of factor analysis and reliability test for each construct with detailed survey 

items are listed in table 1. The reliability values for the constructs range from 0.809 to 0.930, all 

above the cutoff suggested by Bagozzi and Yi (1988).  

_____________________________ 

Insert table 1 about here 

_____________________________ 

 

5  Results 

 

Table 2 shows a correlation matrix for the dependent, independent, and control variables. We 

used hierarchical linear regression to test our hypotheses. Before performing the regression 

analyses, a potential problem of multicollinearity were remedied by mean-centering all the 

variables (Aiken and West, 1996). In addition, the VIF (variance inflation factor) values 

generated from the regression analyses were found to be less than 10, which is a common cutoff 

value as an indicator of multicollinearity. 

____________________________ 

Insert table 2 about here 

_____________________________ 

  

  Hypothesis 1 examines the relationship between adaptability of external knowledge and 

knowledge transfer. The coefficient result of the regression model 1 shows that the impact of 

adaptability (ADT) on knowledge transfer (KNT) is statistically significant at the 0.01 

significance level. Thus, Hypothesis 1 is accepted by this result. Hypothesis 2 predicts that 

potential absorptive capacity (PAC) will moderate the effect of adaptability of knowledge on the 

level of knowledge transfer. The interaction term (ADT*PAC) of model 2 indicates that the 

moderating effect is statistically significant at the 0.01 significance level. This result indicates 

that a firm’s potential absorptive capacity (PAC) accelerates the impact of the acceptability of 

external knowledge on knowledge transfer. Thus, Hypothesis 2 is accepted. 

  Hypothesis 3 explores the moderating effect of socialization on knowledge transfer. 

Model 3 in table 3 shows that the interaction effect (ADT*SOC) of adaptability and socialization 

is not statistically significant. This result indicates that socialization activities within an MNC 

cannot be effective in stimulating the impact of adaptability of external knowledge on marketing 

knowledge transfer.  
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  Hypothesis 4 examines the relationship between marketing knowledge transfer and 

marketing performance. The coefficient of knowledge transfer (KNT) in model 4 shows that the 

impact of knowledge transfer on marketing performance (MPF) is statistically significant at the 

0.01 level. Hypothesis 4 is supported by this result.  

  Hypothesis 5 asserts that realized absorptive capacity (RAC) will significantly moderate 

the degree to which marketing knowledge transferred from the headquarters and other 

subsidiaries influences marketing performance. Model 5 in table 3 presents that the interaction 

effect (KNT*RAC) is significant at the 0.10 level. This result implies that a firm’s realized 

absorptive capacity enhances the impact of knowledge transfer on marketing performance. This 

result supports Hypothesis 5. 

  Hypothesis 6 tests the moderating effect of locally developed knowledge on marketing 

performance. As shown in model 6 in table 3, the interaction effect (KNT*LKN) on performance 

is statistically significant at the 0.01 level. This result supports Hypothesis 6 in that a firm’s local 

knowledge increases the impact of knowledge transfer on marketing performance. 

  The results of the hierarchical regression analyses are reported in table 3. 

_____________________________ 

Insert table 3 about here 

_____________________________ 

 

6  Discussion and Implications 

 

Organizational researchers have long been concerned with the question of how firms can build 

and sustain competitive advantage (Day, 1994). Developing an effective and efficient knowledge 

management system has been considered a means of achieving this goal (Gupta and 

Govindarajan, 1991). Scholars have recognized that a firm is a body of knowledge and the value 

of this intangible asset (knowledge) far exceeds that of other physical properties (Grant, 1996). 

Teece et al. (1997) argues that creating successful new products lies at the firm’s fundamental 

core-intangible assets or knowledge. Firms that use knowledge effectively are able to innovate 

quickly and take advantage of prescient opportunities (Lynn et al., 1999). In addition to 

knowledge creation, shared knowledge obtained through transfer from external sources 

constitutes an important resource underlying product/service development capability and an 

organization’s overall competence. 

  Knowledge is regarded as the foundation and the main source for a firm’s ability to 

develop competitive advantages. Firms that obtain valuable knowledge and are capable of 
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applying it throughout their organizations may sustain their competitive edge. Thus, knowledge 

transfer among geographically separated units or within a same unit is recognized as one of the 

significant concerns for organizations. However, due to the ‘stickiness’ of knowledge, such 

transfer of knowledge is believed to be inherently problematic. It is important to develop a 

sophisticated understanding of the variables that affect the efficacy of knowledge transfer.  

    Based on the knowledge-based view, this study focuses on transfer of knowledge from 

the MNCs’ headquarters and other subsidiaries to their overseas subsidiaries, and the resulting 

performance implications constitute the main research theme of this study. This study 

investigates the causal relationships among adaptability of external knowledge, knowledge 

transfer, and marketing performance. And it simultaneously tests the moderating roles of 

absorptive capability and socialization in knowledge transfer as well as the moderating role of 

local knowledge for marketing performance. 

    The results of the empirical analyses significantly support all of the proposed hypotheses 

except hypothesis 3. Adaptability of external knowledge promotes knowledge transfer and the 

relationship is moderated by a firm’s potential knowledge absorptive capacity. On the other hand, 

knowledge transfer improves a firm’s marketing performance and a firm’s realized knowledge 

absorptive capacity and local marketing knowledge moderate the relationship.  

 The theoretical and practical implications of the findings in this study are as follows: (1) 

firms must take seeking, transferring, sharing and exploiting of external knowledge into serious 

consideration, while simultaneously creating knowledge to support the necessary business 

operations, remain competitive, and achieve superior performance. (2) Firms should 

continuously seek to develop their knowledge absorptive capacity (both potential and realized 

capacity) to absorb, learn and utilize valuable external knowledge. (3) Firms should emphasize 

not only absorptive capacity, but also development of local knowledge. Firms with strong 

absorptive capability and local knowledge can learn and transfer more external knowledge, 

which can be translated into greater levels of competence and performance. 

 

7  Conclusions and Limitations 

 

Although this study sheds some light on how absorptive capacity and local knowledge influence 

knowledge transfer and marketing performance, it has certain limitations. First, this study 

focuses on knowledge transfer from the MNC headquarters and peer subsidiaries to the focal 

overseas subsidiary. Data were collected from only one side of the relationship. Although efforts 

were made to reduce the amount of response bias, dyadic data would be more helpful. Second, 
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this study is an attempt to empirically test organizational knowledge transfer. The knowledge 

transfer process, however, is not static but dynamic. Longitudinal data should be collected to 

delineate the dynamic nature of knowledge transfer. 

  Many issues remain to be examined in great detail in the future, such as dyadic 

knowledge exchanges between MNC headquarters and units, values of the source unit’s 

knowledge stock, cognition and attitude of the source unit and the receiving unit regarding 

knowledge transfer, roles of the motivational disposition of the source unit in terms of 

knowledge sharing and teaching, relationship between the source unit and the receiving unit, and 

an organization’s institutional mechanisms such as control and human resource management, and 

so forth. Future research efforts are warranted to address all these issue above and provide new 

insights on the links of knowledge transfer and performance within the boundary of MNCs. 
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Figure 1. Research Framework 
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Table 1. Survey Items and Factor Analysis of Core Constructs 

 

Construct  Item  Survey Item Description Factor 

Loadings 

Reliability 

Adaptability 

(ADT) 

 

ADT1 Knowledge of the HQ is similar to ours. 0.830 0.828 

ADT2 Knowledge of the HQ is acceptable to ours. 0.853 

ADT3 Knowledge of other subsidiaries is similar 

to ours. 
0.780 

ADT4 Knowledge of other subsidiaries is 

acceptable to ours. 
0.811 

Knowledge  

Transfer  

(KNT) 

KNT1 To what extent has the Korean subsidiary 

received marketing/sales knowledge from 

the HQ/other subsidiaries? 

0.934 0.918 

KNT2 To what extent has the Korean subsidiary 

received customer service knowledge from 

the HQ/other subsidiaries? 

0.934 

Marketing  

Performance 

(MPF) 

MPF1 To what extent are you satisfied with 

product/service quality? 

0.813 0.812 

MPF2 To what extent are you satisfied with 

new market development? 

0.845 

MPF3 To what extent are you satisfied with 

new product/service development? 

0.861 

MPF4 To what extent are you satisfied with 

market share? 

0.763 

Potential 

Absorptive 

Capacity  

(PAC) 

PAC1 We frequently acquire new knowledge 

from the HQ/other subsidiaries. 

0.936 0.846 

PAC2 We frequently visit the HQ/other 

subsidiaries to acquire new knowledge. 

0.801 

PAC3 We frequently collect new information 

through meetings with industry experts, 

consultants, and customers. 

0.830 

PAC4 We are fast to recognize any changes in 

the environment such as competition, 

regulation, demands, demography, etc. 

0.755 

PAC5 New opportunities to serve our 

customers with better products/services 

are quickly understood. 

0.790 

PAC6 We frequently learn and assimilate new 

knowledge through meetings with 

industry experts, consultants, and 

customers. 

0.880 
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 Realized 

Absorptive 

Capacity 

(RAC) 

RAC1 We record and store newly acquired 

knowledge for future reference. 

0.811 0.809 

RAC2 We hardly miss the opportunities for our 

company from transferred knowledge. 

0.931 

RAC3 We share practical experiences. 0.786 

RAC4 We clearly know how activities within 

our company should be performed. 

0.838 

RAC5 We constantly consider how to better 

exploit transferred knowledge. 

0.914 

RAC6 We have no difficulty implementing 

new products and services. 

0.829 

RAC7 We have a clear division of roles and 

responsibilities. 

0.697 

Locally 

Developed 

Knowledge 

(LKN) 

LKN1 To what extent has the Korean 

subsidiary developed the local 

marketing and sales knowledge? 

0.946 0.930 

LKN2 To what extent has the Korean 

subsidiary developed the local customer 

service knowledge? 

0.946 

National 

Culture 

(NCT) 

NCT1 The national culture of the HQ differs 

from the Korean culture 

0.911 0.826 

NCT2 Language differences are a major 

obstacle in communicating with, 

understanding the HQ or other  

subsidiaries 

0.911 
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Table 2. Correlation Matrix 

 1 2 3 4 5 6 7 8 9 10 

1. KNT -          

2. MPF .840** -         

3. NCT .364 .449* -        

4. REV .040 .157 .148 -       

5. EMP .133 .168 .220 .127 -      

6. ADT  .847** .881** .393* .121 .190 -     

7. PAC .875** .910** .433* .153 .214 .929** -    

8.RAC .874** .926** .397* .144 .208 .925** .964** -   

9. SOC .386* .396* .544** .290 .524** .362* .413* .410* -  

10. LKN  .713** .828** .439* .159 .182 .795** .845** .833** .340* - 

Note: KNT=Knowledge transfer, MPF=Marketing performance, NCT=National culture, REV=Sales, EMP=Number 

of employees, ADT= Adaptability of knowledge, PAC=Potential absorptive capacity, RAC=Realized absorptive 

capacity, SOC=Socialization, LKN=Local knowledge. 

Sample size N = 114; 

* Correlation is significant at the .05 level (2-tailed).  

** Correlation is significant at the .01 level (2-tailed).  
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Table 3. Results of Hierarchical Linear Regression Analysis 
a
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a N=114. Standard errors are in parentheses;  b Dependent variable is level of knowledge transfer 

c Dependent variable is marketing performance;  d Logarithm;  † p < .10, * p < .05, ** p < .01, *** p < .001 

 Model 1 
b
 Model 2

 b
 Model 3

 b
 Model 4 

c
 Model 5 

c
   Model 6 

c
 

Constant 3.421*** 

(0.181) 

3.505*** 

(0.164) 

4.385*** 

(0.562) 

-0.280† 

(0.165) 

0.006 

(0.116) 

-0.090 

(0.133) 

Controls       

NCT 0.038 

(0.066) 

-0.010 

(0.062) 

-0.021 

(0.073) 

   

REV 
d
 -0.044 

(0.040) 

-0.058 

(.037) 

-0.056 

(0.041) 

0.072† 

(0.037) 

0.035 

(0.027) 

0.052* 

(0.030) 

EMP 
d
 -0.023 

(0.050) 

-0.038 

(0.045) 

-0.053 

(0.054) 

0.033 

(0.046) 

0.012 

(0.032) 

0.012 

(0.037) 

Direct Effects       

 ADT 0.914*** 

(0.059) 

0.260† 

(0.133) 

0.908*** 

(0.135) 

   

PAC  0.721*** 

(0.134) 

    

 SOC   0.168† 

(0.092) 

   

 KNT    0.767*** 

(0.047) 

0.139* 

(0.068) 

0.488*** 

(0.054) 

 RAC     0.757*** 

(0.072) 

 

LKN      0.387*** 

(0.052) 

Interactions       

ADT*PAC  0.019** 

(0.009) 

    

ADT*SOC    0.020 

(0.023) 

   

 KNT*RAC     0.043† 

(0.023) 

 

KNT*LKN      0.059** 

(0.028) 

R
2
 0.722 0.782 0.731 0.718 0.867 0.824 

Adj. R
2
 0.712 0.769 0.715 0.711 0.861 0.816 

F-value 70.158*** 63.266*** 47.907*** 92.714*** 140.010*** 99.588*** 
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Social capital and Innovation: The role of Co-production 

 

Abstract 

Partnerships comprise an important research topic. However, there is a lack of empirical studies that 

seek to understand how the intensive co-production of firms with alliance partners improves the 

innovation performance of these firms. Thus, this study integrates the three dimensions of social 

capital and examines their separate effects on co-production. At the same time, the study incorporates 

the roles of functional conflict and absorptive capacity as well as their influences on the relationship 

between co-production and innovation.The findings support the positive relationships among social 

capital, co-production, and innovation. Meanwhile, functional conflict and absorptive capacity 

enhance the effect of co-production on innovation.  

 

Keywords: Co-production, Social Capital, Innovation, Functional Conflict, Absorptive Capacity 
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1. Introduction 

In a dynamic and competitive environment, innovation is expected to become an increasingly 

critical element that enables firms to sustain competitive advantage (Subramaniam and Youndt 2005). 

Innovation can come from external sources. With external innovation, firms intensively develop 

partnerships to increase new product development opportunities and improve their innovation 

performance (Frost and Zhou 2005). To achieve these goals, firms must establish cooperative and 

collaborative relationships with their alliance partners (Deeds and Rothaermel 2003; Hammervoll 

2009; Paulin and Ferguson 2010). For example, many Taiwanese firms have performed innovative 

tasks for their global partners in the form of outsourcing arrangements. Those firms collaborate with 

and successfully deploy product design and innovation for their global partners (Jean and Sinkovics 

2010). Recent studies have increasingly emphasized the emergence of co-production from the 

reciprocal interaction processes within the inter-organizational context (Ballantyne and Varey 2006). 

Specifically, co-production focuses on the collaborative nature of value co-creation, because it shows 

the desire of both parties to create a partnership function effectively. Therefore, co-production has 

often been acknowledged as a key successful driver of innovation (Alam 2006). However, empirical 

research investigating the co-production activities in partner relationships remains scarce (Payne et al. 

2008; Vargo et al. 2008). In response to the growing importance of co-production in partnerships, the 

current study addresses how firms integrate their alliance partners and serve as co-creators in 

innovation. 
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Co-production is a complex process involving the integration of resources from diverse 

networks (Vargo 2009). Thus, the aim of this study is to propose a framework for co-production 

stemming from social capital approaches to organizing. Through social capital, both parties may 

increase the depth, breadth, and efficiency of resource exchange (Lane and Lubatkin 1998); thus, as a 

strategic resource, social capital may exert influence on the motivation of co-production. Such topic 

is interesting as it provides insight into how partner relationships are managed by an increasing 

number of firms participating in co-production.  

Co-production alone may be insufficient in influencing innovation (Chen et al. 2011). A firm 

that fosters an atmosphere of functional conflict between firms and their partners can more easily 

bolster innovation (Andrade et al. 2008). However, existing studies tend to examine the 

dysfunctional form of conflict, ignoring the functional form (Skarmeas 2006). Our study, therefore, 

adds to the scarce evidence on this topic. Furthermore, when a firm owns an adequate level of 

absorptive capacity, it tends to be not only more sensitive to technological opportunities in 

innovation (Nicholls-Nixon and Woo 2003; Rothaermel and Hill 2005), but also more proactive in 

exploiting those opportunities. Thus, this study aims to incorporate the roles of functional conflict 

and absorptive capacity, and their influences on the relationship between co-production and 

innovation. These two complementary effects are important in partner relationships because they 

help firms capitalize on alliance partners’ strengths and, therefore, achieve innovation more 

effectively. 
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2. Literature Review 

2.1 Conceptual Framework 

This study develops a framework that links social capital, co-production, functional conflict and 

absorptive capacity to innovation (Figure 1). This framework has three main features. First, it 

examines the direct effects of social interactions, trust, and shared values on co-production. Second, 

it examines the direct effect of co-production on innovation. Finally, it investigates the moderating 

effects of functional conflict and absorptive capacity on the relationship between co-production and 

innovation. 
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2.2 Social Capital and Co-Production 

Social capital refers to the sum of actual or potential resources embedded within, available 

through, and derived from the network of relationships possessed by individuals (Nahapiet and 

Ghoshal 1998). Previous studies indicate that social capital in the network context consists of three 

dimensions: structural, relational, and cognitive (Nahapiet and Ghoshal 1998; Tsai and Ghoshal 

1998). The structural dimension of social capital includes social interactions; the relational 

dimension of social capital refers to assets, such as trust, that are rooted in these relationships; and 

the cognitive dimension of social capital is embodied in attributes like shared values (Nahapiet and 

Ghoshal 1998; Tsai and Ghoshal 1998). In the current study, social capital includes three aspects of 

social context, namely, social interactions, trust, and shared values. 

Co-production refers to constructive participation in the creation and delivery process, and 

requires meaningful, cooperative contributions to the process (Auh et al. 2007). Co-production 

enhances the ability of both parties to identify information that needs to be shared and to work more 

cooperatively. In other words, when one party engages in the other’s production process, either party 

knows the pertinent knowledge possessed by the other. In the following subsection, the relationships 

between social capital and co-production are discussed in more detail. 

2.2.1 Social Interactions 

Social interactions are channels through which information and resources flow, and one party 

can gain access to the resources of the other (Tsai and Ghoshal 1998). Meanwhile, Hansen (1999) 
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defines social interactions as regular contacts among groups of individuals. In general, the key 

determinants of effective social interactions include closeness as well as frequent contacts and 

communication (Becerra and Gupta 2003; Hansen 1999; Tsai 2001).  

Obviously, co-production cannot be mandated by either firm but is dependent on the willingness 

of both parties to cooperate in such joint activities (Selnes and Sallis 2003). In general, social 

interactions facilitate knowledge transfer between parties, thus establishing the foundation for 

coordination (Jones et al. 1997). Similarly, Wagner and Buko (2005) suggest that social interactions 

are vital to the development of a cooperative relationship in a knowledge-sharing network (Zahra and 

George 2002). Through social interactions, diverse knowledge and knowhow can be collected and 

integrated. In this case, social interactions increase connectivity and help partner members exchange 

resources and solve problems mutually (Hoegl et al. 2003). Therefore, social interactions increase the 

incidence of co-production. Thus, it is hypothesized that: 

H1: Social interactions will have a positive effect on co-production. 

2.2.2 Trust 

Based on the study by Morgan and Hunt (1994), trust is defined as the integrity, honesty, and 

confidence that one party perceives in the other. Doney and Cannon (1997) state that trust in an 

organization refers to one party’s confidence in the quality and reliability of products offered. Indeed, 

trust is generally viewed as critical to the development of an enduring desire to maintain a long-term 

relationship (Doney and Cannon 1997; Morgan and Hunt 1994).  
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Trust enables the practice of bilateral governance, which accomplishes common goals for both 

parties through joint achievements and mutual concern for long-term benefits (Uzzi 1996). In 

contrast, absence of trust gives rise to difficulties in understanding each other, or to costly 

monitoring of exchanges. Meanwhile, trust facilitates cooperative behavior in the partner 

relationships (Dwyer et al. 1987). For example, the relationship between trust and cooperation has 

been empirically verified in channel research (Lancastre and Lages 2006; Morgan and Hunt 1994; 

Payan and Svennson 2007). Trust fosters an environment in which firms and their alliance partners 

participate in collective activities and have a collective goal orientation (Leana and Van Buren 1999). 

Thus, trust serves as a mechanism that facilitates the motivation of co-production. It is hypothesized 

that: 

H2: Trust will have a positive effect on co-production. 

2.2.3 Shared Values 

Shared values are identified as shared codes or paradigm that facilitate common understanding 

of the collective objectives and proper ways of acting within a social system (Nahapiet and Ghoshal 

1998). Shared values also describe the extent to which goals, policies, and beliefs held by the 

exchange parties are consistent or compatible (Morgan and Hunt 1994). In general, shared values 

motivate another party to help achieve mutual goals.  

In order to enjoy expected synergies from co-production, firms must have shared values (Saxton 

1997). The rationale is that shared values lead to connections, increase mutual understanding, and 
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facilitate cooperation and collaboration (Emden et al. 2006). Similarly, when alliance partners share 

the same perceptions about how to act toward others, they can avoid possible misunderstandings and 

have more opportunities to exchange ideas and resources, allowing them co-produce more effectively 

(Dyer and Singh 1998). Moreover, shared values may bind a loosely coupled network system and 

promote co-creation in an inter-organizational context (Molina-Morales and Martínez-Fernández 

2010; Tsai and Ghoshal 1998). Thus, it is hypothesized that: 

H3: Shared values will have a positive effect on co-production. 

2.3 Co-Production and Innovation 

Damanpour (1991) defines innovation as the adoption of an internally generated or purchased 

device, system, policy, program, process, product, or service that is new to the adopting organization. 

In this respect, innovation is multi-faceted, encompassing the generation of novel ideas for products 

and services, as well as those related to business processes, technological capabilities, and 

manufacturing methods. In general, innovation consists of product, process, and administrative 

innovation (Damanpour 1991; Subramanian and Nilakanta 1996). Product innovation refers to the 

development and introduction of a new product to the market or the modification of existing 

products. Process innovation involves creating and improving the method of production, and 

integrating new elements to the firm’s production process. Administrative innovation refers to 

changes in organizational structure or administrative processes (Damanpour 1991).  

Dyer and Singh (1998) argue that a firm’s critical resources may span across boundaries, and 
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become embedded in inter-organizational sources. Superior innovation performance can be achieved 

through a set of interlinked firm processes and coordination of those resources (Hammervoll 2009). 

Innovation, in particular, is a social process that involves the implementation of ideas, which relies 

heavily on the involvement of others (Schilling and Phelps 2007). Therefore, external technical 

resources can generally come from co-production and technology transfer. Several studies have 

revealed that collaboration positively affects innovation practices (Deeds and Rothaermel 2003; 

Faems et al. 2005). The rationale is that cooperation provides access to new resources, abilities, and 

knowledge required to achieve innovation (Malhotra et al. 2005; Roy et al. 2004; Wang et al. 2008). 

In the B2B context, a client’s co-production in the service process improves the efficiency and 

efficacy of the innovation process (Chen et al. 2011). Overall, co-production is expected to enhance 

innovation in the partner relationships. Thus, it is hypothesized that: 

H4: Co-production will have a positive effect on innovation. 

2.4 Functional Conflict 

Functional conflict is defined as an evaluative appraisal of the results of recent efforts to 

manage disagreements (Anderson and Narus 1990). Although most studies have traditionally viewed 

conflict in terms of negative behaviors that characterize unhealthy channel relationships (Skarmeas 

2006), functional conflict is task-oriented and focuses on judgmental differences about how to 

achieve common objectives (Mele 2011). In other words, functional conflict involves constructive 

interactions and partner members freely expressing their opinions, and challenging the ideas, beliefs, 
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and assumptions of others (London and Sessa 2007). Thus, functional conflict contributes to decision 

quality, because the synthesis that emerges from the diverse perspectives is generally superior to 

individual perspectives (Amason 1996). Most importantly, functional conflict can help reduce 

groupthink (Massey and Dawes 2007). 

Functional conflict can constructively assist alliance partners in recognizing their mutual goals 

and stimulating greater creativity and innovation (Andrade et al. 2008). In addition, during the 

co-production process, members experiencing high functional conflict tend to tolerate differences 

and disagreement as well as provide constructive feedback to each other. As result, such 

brainstorming leads to the best resolutions without causing a negative effect. In this case, members’ 

motivation and confidence in participation increases (London and Sessa 2007). In turn, their 

reinforced participation allows co-production to innovate more effectively (Siguaw et al. 2006). 

Therefore, a reasonable assumption is that functional conflict strengthens the effect of co-production 

on innovation. Thus, it is hypothesized that: 

H5: Co-production will have a stronger positive effect on innovation when functional 

conflict is high than when functional conflict is low. 

2.5 Absorptive Capacity 

Absorptive capacity is defined as the ability to recognize the value of new information, 

assimilate it, and apply it for commercial purposes (Cohen and Levinthal 1990). Zahra and George 

(2002) define absorptive capacity as a set of organizational routines and processes, by which firms 
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acquire, assimilate, transform, and exploit knowledge to produce dynamic organizational capability. 

Following their definition, potential capacity refers to acquisition and assimilation capabilities, 

whereas realized or actual capacity focuses on knowledge transformation and exploitation.  

In support of their innovative activities, firms with a high level of absorptive capacity are likely 

to exploit new knowledge from alliance partners (Nicholls-Nixon and Wood 2003, Rothaermel and 

Hill 2005). Tsai (2001) states that absorptive capacity affects both innovation and performance; 

furthermore, absorptive capacity has moderating effects on the relationships between network 

position and both innovation and performance. A firm’s absorptive capacity also facilitates the 

effective spanning of organizational and technological boundaries (Rothaermel and Alexandre 2009). 

This spanning permits a firm to effectively develop innovation practices during co-production. Thus, 

in the presence of high absorptive capacity, co-production effectively allows firms to contribute 

innovation by fully absorbing different resources, ideas, and knowledge from the other party (Chen 

et al. 2011; Hillebrand and Biemans 2004). In contrast, without absorptive capacity, firms cannot 

easily take advantage of co-production to achieve innovation. Thus, absorptive capacity is expected 

to positively moderate the relationship between co-production and innovation. Thus, it is 

hypothesized that: 

H6: Co-production will have a stronger positive effect on innovation when absorptive 

capacity is high than when absorptive capacity is low. 
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3. Methodology 

3.1 Data Collection and Sampling 

Questionnaires were completed by senior executives familiar with the topic of the study. 

Follow-up letters were sent after two weeks. Among the 243 surveys returned, 221 were complete in 

all predictor and dependent variables, resulting in a 44.2% usable response rate. Non-response bias 

was not a factor because the t-tests of group means revealed no differences between the 

nonrespondents and the respondent in the sample (Armstrong and Overton, 1977). 

3.2 Measure Development  

All the measures used in this proposal will be adapted from existing scales. The innovation, 

co-production, social interactions, trust, shared values, functional conflict, and absorptive capacity 

used a five-point Likert-type scale, with the descriptive equivalents ranging from Strongly Disagree 

(1) to Strongly Agree (5). For the measurement of innovation, five items for measuring product, 

process and administrative innovation were adapted from Chen et al. (2009), Cordero (1990), and 

Ibarra (1993). The measure of co-production included five items taken from Auh et al. (2007) and 

Chan et al. (2010). The four items used to measure social interactions came from Hansen (1999) and 

Doney and Cannon (1997). The measure of trust included five items taken from Doney and Cannon 

(1997). Three items to measure shared values were adopted from Tsai and Ghoshal (1998) and Ko et 

al. (2005). The three items used to measure functional conflict adopted from Menon et al. (1996), 

while the measure of absorptive capacity included five items taken from Chang et al. (2012) and 
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Jansen et al. (2005). 

3.3 Validation of Measures 

The questionnaire was pilot tested to establish face validity with one academics and one 

manager who are knowledgeable in this area. According to their suggestions, several items were 

adapted to better suit the airlines context. Finally, confirmatory factor analysis (CFA) was performed 

to test the measurement model using LISREL 8.52. In assessing reliability, the composite reliabilities 

and the Cronbach’s alpha for each construct were also computed. The Cronbach’s alphas of 

innovation, co-production, social interactions, trust, shared values, functional conflict, and absorptive 

capacity were all greater than 0.80, supporting the reliability of the measurement. In addition, all 

composite reliability estimates were greater than 0.80, and all average variance extracted (AVE) 

estimates were greater than the recommended value of 0.50 (Fornell and Larcker 1981).  

As evidence of convergent validity, all the items had significant loadings on their respective 

constructs (Anderson and Gerbing 1988). Discriminant validity was assessed for two constructs by 

constraining the estimated correlation parameter between two constructs to a value of 1.0, and then 

performing a chi-square difference test on the values for the constrained and unconstrained models 

(Anderson and Gerbing 1988). A significantly lower χ
2
 value for the unconstrained model was found, 

thus indicating that discriminant validity was achieved.  
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4. Analysis and Results 

4.1 Hypotheses testing 

The results of the structural model are reported in Table 2. H1, H2, H3, and H4 were tested by 

Model 1. The fit of Model 1 was acceptable (chi-square (228) = 932.888, p = 0.00, GFI = 0.81, NFI 

= 0.92, NNFI = 0.92, CFI = 0.94, PNFI = 0.81, RMR = 0.05, RMSEA = 0.09). As can be seen, all 

four hypotheses are supported. H1 proposed that social interactions would have a positive effect on 

co-production. Model 1 shows that social interactions have a positive effect on co-production (γ = 

0.283, t = 3.448). H2 proposed that trust would have a positive effect on co-production. As shown in 

Model 1, social interactions have a positive effect on co-production (γ = 0.475, t = 5.728). H3 

proposed that shared values would have a positive effect on co-production, and Model 1 shows that 

such values have a positive effect on co-production (γ = 0.207, t = 3.342). H4 proposed that 

co-production would have a positive effect on innovation, and Model 1 shows that it has a positive 

effect on innovation (β= 0.358, t = 5.779).  

H5 proposed that co-production would have a stronger positive effect on innovation when 

functional conflict is high than when functional conflict is low. Referring to Model 2, the coefficient 

of the path from co-production to innovation is higher in the high functional conflict subgroup (β= 

0.507, t = 5.576) than in the low functional conflict subgroup (β= 0.174, t = 2.269). In addition, the 

chi-square difference is significant (Δ   = 10.933, df = 1, p < 0.05), thus supporting H5.  

H6 proposed that co-production would have a stronger positive effect on innovation when 
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absorptive capacity is high than when absorptive capacity is low. Referring to Model 3, the 

coefficient of the path from co-production to innovation is higher in the high absorptive capacity 

subgroup (β = 0.533, t = 5.558) than in the low absorptive capacity subgroup (β= 0.254, t = 3.276). 

In addition, the chi-square difference is significant (Δ   = 8.004, df = 1, p < 0.05), thus supporting 

H6.  

 

Table 2 LISREL Results 

Model  Path Coefficient t Δ   

Model 1 

(N=221) 

Organization size →Innovation 
0.164 3.621  

Firm age→ Innovation 0.099 2.785  

Social Interactions →Co-production 0.283 3.448  

Trust → Co-production 0.475 5.728  

Shared Values→ Co-production 0.207 3.342  

Co-production→ Innovation 0.358 5.779  

Model 2 Low Functional Conflict Subgroup (N= 109)  

Co-production→ Innovation 0.174 2.269 

10.933 High Functional Conflict Subgroup (N= 112) 

Co-production→ Innovation 0.507 5.576 

Model 3 Low Absorptive Capacity Subgroup (N= 121)  

Co-production→ Innovation 0.254 3.276 

8.004 High Absorptive Capacity Subgroup (N= 100) 

Co-production→ Innovation 0.533 5.558 
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5. Discussion 

5.1 Social capital and Co-production 

Social interactions, one of the three dimensions of social capital, have a positive effect on 

co-production. Generally, firms and their alliance partners interact in order to access complementary 

resources and capabilities of partners (Lavie 2006). Specifically, social interactions blur the 

boundaries between organizations (Songailiene et al. 2011). To this end, social interactions stimulate 

the formation of co-production and result in value co-creation (Hoegl et al. 2003). Second, trust 

induces co-production. The underlying reason is that trust is essential in overcoming initial 

suspicions about possible partner opportunism between firms and their alliance partners, which in 

turn, may prevent effective implementation of their co-production (Kasabov 2007). Most importantly, 

trust helps create the fundamental relational environment in ensuring cross-border cooperation 

(Dwyer et al. 1987). Third, consistent with prior research (Emden et al. 2006), the results of this 

study also indicate that shared values have a positive effect on co-production. The reason is that 

shared values allow crossing of inter-organization boundaries and accessing of resources by other 

parties (Dyer and Singh 1998; Molina-Morales and Martínez-Fernández 2010; Tsai and Ghoshal 

1998). Such phenomenon generally benefits engagement of co-production.  

5.2 Co-production and Innovation 

Existing research has focused on motivations for internationalizing innovative activities in the 

firm’s global innovation network (Frost and Zhou 2005). The rationale is that co-production with 
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partners allows individual firms to co-create value in a way that they could not easily accomplish 

alone. In line with Malhotra et al. (2005), Roy et al. (2004), and Wang et al. (2008), the results of this 

study affirm the positive relationships between co-production and innovation. In general, 

co-production facilitates the development of skills and experience in the actual transfer of knowledge 

from one party to another (Flint et al. 2002; Frost and Zhou 2005; Vargo and Lusch 2004).  

5.3 The Moderating Effects of Functional Conflict and Absorptive Capacity  

As one of moderating variables, functional conflict enhances the effect of co-production on 

innovation. This is because functional conflict involves open discussion of the merit of ideas, thereby 

improving the range of choices provided to alliance partners (London and Sessa 2007). Functional 

conflict also produces agreement in the form of a win-win situation for disputants, thus enabling 

value co-creation (Mele 2011). Therefore, under such conditions, co-production has a stronger effect 

on innovation.  

In addition, firms with greater levels of absorptive capacity obtain commensurately greater 

benefits from co-production in affecting innovation. The rationale is that such firms are likely to 

have a greater ability to internally disseminate the information learned from alliance partners, and to 

incorporate the new technology into their existing routines and processes (Zahra and George 2002). 

In this case, co-production encourages each party’s participation in the innovation process. As a 

whole, absorptive capacity, as moderator, enables co-production to achieve better innovation 

performance.  
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6. Managerial Implication 

This study offers practical implications for management. First, firms must adapt their existing 

infrastructure in ways that facilitate co-production. Thus, firms need to set up a co-production 

platform, through which they can create direct and indirect windows of opportunity for gaining 

access to an alliance partner’s skills, technologies, and core competencies. In other words, this 

platform is considered as a communication bridge that allows firms to be more involved in their 

respective knowledge networks as they engage in the acquisition of knowledge or exchange of 

resources with partners (Hammervoll 2009).  

Second, manages can promote co-production by formulating social interactions, developing 

inter-organizational trust, and cultivating shared values. Firms should first increase social 

interactions with their alliance partners. Specifically, social interactions represent the existence of 

communication channels and the richness and density of communication (Hansen 1999). Thus, 

managers should increase the frequency of their interactions with partners by organizing regular 

activities through both formal and informal events. In addition, developing trust proves to be a 

valuable tool for encouraging co-production with alliance partners, because it creates an environment 

that affects co-production. Thus, managers must find additional skills and techniques to nurture trust 

in the partnership relationships. Meanwhile, when forming partner relationships, especially when 

selecting partners, managers should focus on shared values. The more values partners share, the 

more solid their foundation for co-production becomes. Every partner member must take ownership 
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of alliance goals versus individual goals as well as clearly understand their roles in achieving alliance 

goals.  

In addition, managers should create an atmosphere of high functional conflict in which partner 

members feel comfortable raising dissenting viewpoints. Functional conflict also enhances 

commitment to decisions, that is, as partner members debate their perspectives, they express their 

voice in the decision process (Amason 1996). In addition, such atmosphere stimulates co-production, 

which in turn, enhances innovation performance. In contrast, without functional conflict, most 

participating firms would probably become stagnant. Furthermore, conflict has long been recognized 

as either functional or dysfunctional (Skarmeas 2006). Thus, managers must not allow functional 

conflict to become dysfunctional; instead, they need to provide an environment that encourages 

creative decision-making through functional conflict.  

The results of the current study strongly suggest that aside from functional conflict, firms 

need to raise their absorptive capacities in order to effectively co-produce with alliance partners, and 

eventually increase their innovation performance. Minbaeva et al. (2003) argue that employee ability 

and motivation are important aspects of absorptive capacity; therefore, firms should develop an 

organizational mechanism that raises absorptive capacity by increasing such aspects because 

employees need skill combinations that enable them to acquire, assimilate, transform, and exploit 

knowledge.  
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6. Research Limitations and Directions for Future Research 

This study has several limitations, the most significant of which is the cross-sectional and 

self-reported data that comprise the sample. The use of such data may have led to an overestimation 

of the relationships considered due to common method variance. Obviously, some managerial and 

research implications would greatly benefit from a longitudinal investigation. 

Second, we collected data from one side of the dyad relationship. Given that evidence based on 

one side of the dyad may not always be replicated for the other party (Anderson and Narus 1990), 

future research can explore social capital, co-production, functional conflict, absorptive capacity, and 

innovation from both sides to confirm the findings of this study as well as to generate additional 

insights into the dynamic interactions between two parties.  

Finally, this study does not consider the roles played by other organizational factors or other 

knowledge management processes. For example, knowledge management can be viewed as a 

facilitator of successful technological innovation (Argote et al. 2003). Future studies could gain 

additional insights from exploring such factors. 
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ABSTRACTS  

Higher Education (HE) is one of the organizations interested in using Knowledge 

Management (KM) for managing its abundant intellectual assets, particularly when it faces 

many national and international challenges. Knowledge Management implementation is 

almost unheard of in Indonesian universities. Some Higher Education institutions, however, 

have eventually made KM initiatives by developing Institutional Repository (IR). Most of 

IRs are part of academic digital library infrastucture, offering their resources for public 

audiences known as Open Access Institutional Repository (OAIR). The main reason for 

developing OAIR in Higher Education is to assist the university or research institution in 

capturing its own scholarship produced as a whole and in sharing knowledge. This paper 

focuses on conceptual model of OAIR in order to enrich knowledge content and enhance 

global access.  

Keywords: Indonesian Higher Education, Knowledge Management, Institutional Repository, 

Open Access Institutional Repository (OAIR).  

 

 

INTRODUCTION 

Knowledge Management (KM) trends have emerged in the 21st century as a new strategic 

tool for achieving organization’s goals in efficient and effective manner. KM started 

flourishing as many business enterprises became aware that knowledge when organized, 

preserved and disseminated throughout organization, will become a resource for continuous 

knowledge creation and innovation. It will bring tremendous impact for attaining success in 

this global competitive era (Davenport & Prusak, 1998; Koskinen & Pihlanto, 2008).  

Although KM is eventually applied in profit based organizations, KM can be carried out in 

any organization. It is becoming a key element for any organization striving to have better 

performance in information age. Higher Education (HE) is one of organizations interested in 

using Knowledge Management for managing its abundant knowledge assets, particularly 

when it faces many national and international challenges - to enhance educational quality 

performance; to reinforce position as research university; to compete as world class 

university; to appear in webometrics; to emerge as international university; to obtain 

recognition and accreditation; to tackle faculty aging; etc.  

 

The leader of KM initiative in Indonesian HE is academic library, especially when it supports 

Open Access Institutional Repository (OAIR) known as green roads movement that is to 
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make available the scholarly work produced by the academic community for global audience 

without economic barriers. Institutional Repository refers to a set of service to manage, 

preserve, maintain, disseminate the intellectual assets of an organization in digital format. 

((Lynch, 2003) Drake, 2004). Initially, IR is an effort to gather local content of academic 

works from an institution in digital format with the objective for facilitating access of 

knowledge produced by community campus; mostly the access is restricted to its community. 

Open Access  (OA) Initiaves which declared in Budapest in 2001 gives a common ground to 

reform the existing system of scholarly communication where it encourage scholars to 

publish their scholarly articles to OA journal or to OA repository for assuring that world-wide 

audiences can access their articles without economic barrier. (Yiotis, 2005) 

 

The OA Initiative emerges from scholarly communication crisis where traditional scholarly 

communication system has economic barrier to disseminate scholarly articles. It is expensive 

and it only can be accessed exclusively by people who subscribe through individual or 

institutional subscription. Open Access Institutional Repository becomes new alternative to 

share scholarly works to wide audience. Scholarly articles in OAIR can be accessible without 

payment. The idea for widely opening the scholarly articles is to share knowledge to people 

who need the information without payment.Although the article published in a peer-review, 

established journal has carried more appreciation in the academic world, the article published 

in OAIR has more chance to be seen by many scholars since it is not limited only to 

colleagues who have access to journal’s subscription; it may be cited many more times; and 

therefore have a larger impact in the field of scholarship. In the long term, OAIR provides 

benefits for the institutions such as branding for institution scholarship, centralizing a 

campus’ scholarly works and making scholarship available to wider audiences. ((Dill & 

Palmer, 2005) 

 

Mccord (2003) views Institutional repositories as “a visible manifestation of the emerging 

importance of knowledge management within Higher Education.” Branin, (2005) argues that 

KM implementation in academic context institutions is by building IR in order to manage 

wide range of scholarly digital works created by community members in university. IR works 

similarly with knowledge repository in KM practice that is to capture codified or explicit 

knowledge which is valuable to the organization. In business context, the knowledge asset 

captured in the form of lesson learned, best practices, patent and others, In Higher Education, 

the knowledge captured is in the form of journal articles, thesis, dissertation, unpublished 

reports, conference papers, and others. Both are managed and stored in the database to assure 

knowledge preservation and facilitate knowledge sharing. Since IR is regarded as KM visible 

manifestation and as KM implementation in Higher Education or academic context, Open 

Access IR which has goal to reach more audience to view and share its scholarship content is 

considered as KM either. In this paper, OAIR in Indonesian Higher Education is viewed as 

Knowledge Management initiative within academic context institutions.  

 

Indonesia, like many developing countries characterized by economies in transition, is often 

faced with acute problems of limited access to scholarly works, mainly caused by continually 

rising costs of scientific journals subscription and tight budget of academic libraries. 

Adopting OAIR in Indonesian Higher Education is especially promising for sharing its 

knowledge assets to enhance global access of Indonesian scholarly works and eventually 

enhance research impact (Davies, 2007). In 2009, there was a national effort to share local 

knowledge content from various institutions in Indonesia including OAIRs in Higher 

Education.  Directorate of Research and Service Community-Higher Education, Ministry of 

Education and Culture (Direktorat Penelitian dan Pengabdian pada Masyarakat/DP2PM  
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Dikti – Mendikbud RI) collaborated with University of Indonesia to build a portal named 

Garuda, the abbreviation of Garba Rujukan Digital. This portal provides open access to its 

content. This portal harvesting its content from the members which so far comprised of 

Higher Educations, Research Institutions, National Library, public libraries and other 

institutions. This portal is expected as a single portal for knowledge sharing and exposing 

Indonesian works to wider audiences. Out of 3.098 Higher Education Institutions in 

Indonesia (Dikti, 2013), only 318 institutions join as the contributors of knowledge content.  

The challenge of this portal is that its knowledge content to be shared is very depended on the 

contributors policy and conributors knowledge content.   

Building OAIR in HE, especially in developing its knowledge content is not an easy task. 

Learning from previous literatures, a conceptual model of OAIR is developed. The proposed 

conceptual model focuses on three constructs; people, process and technological function. 

These three needs to be considered when developing an OAIR in HE in order to capture its 

academic works and to develop knowledge sharing culture in Indonesian Higher Education.  

 

BENEFITS OF OPEN ACCESS INSTITUTIONAL REPOSITORIES 

 

The intellectual work of academics is the core business of Higher Education (HE) institution. 

Much of this work is documented in research papers and in materials used for teaching and 

learning “((Jacobs, Thomas, & Mcgregor, 2008). University is a place where knowledge is 

intensively created, generated, and shared in ongoing academic life activities of learning, 

teaching, research and community service. Many universities start to recognize knowledge as 

intellectual assets which should be preserved and shared to its community as well as to public 

in general by building OAIR. Turning individual knowledge into intellectual asset’s of 

organization is the concern of KM. (Wedman & Wang, 2005). Those assets often become 

local intellectual assets such as personal binders and files or team, department, or plant-

specific operating rules and libraries. The following is the benefits of OAIR: 

 

Provides a Single Consolidated Integrated System: 

The reason for developing OAIR in HE is the difficulty of university or research institution to 

know its own research result as a whole. Chen & Hsiang (2009) mentioned that the problem 

of Taiwan and other Asian countries are the low academic impact compare to American and 

European research institutes. Several factors are pointed out: First, There is no single 

consolidated integrated system of an institution for scholarly information and dissemination 

within an institution. Research outputs usually are located in different information systems 

which make potential users having hard times in searching, browsing and accessing the 

scattered information. Second, the service is not well supported and only provides metadata 

and abstracts rather than full text. And Lastly, There is no systematic ways to deposit 

scholarly output of the institution in digital format like conference papers and technical 

reports.  Thus, OAIR provides a single consolidated integrated system for easy access and 

facilitate knowledge sharing. 

 

Makes the Scholarly Works Accessible to World Wide Audiences 

The main purpose of disseminating intellectual works is to make those works accessible to 

world-wide audiences so that others scholars can use and cite the works in the process of 

creating new knowledge. Providing free available full text through internet access is a good 

strategy to increase citation times and increase the reputation of the institution. Publication of 

scholarly paper, research result in journals is a traditional way of scholarly communication. 

The journal publisher has well build infrastructure and procedure to publish articles, there are 
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many steps involved, articles is peer reviewed, corrected and edited before publication. 

However, the ever increasing cost of journal subscription is burdened most of academic 

libraries thus only few can subscribe journal. In Indonesia, it is only few academic libraries 

which able to subscribe to online journals and they only can be accessed by exclusive 

communities that are only members of the university who has the privilege to access the 

journals, so the scholarly communication of the academic works is not effective and efficient.  

 

Dill & Palmer (2005) mentioned several reasons why OAIR becomes one consideration to be 

implemented in university for scholarly communication. The following are the reasons to 

implement OAIR; increasing journal price paired with budget cuts, increasing awareness of 

authors’ copyright; increasing dissatisfaction with the speed of research cycle and limited 

access of scholarship dissemination through traditional publication method.  

 

One study conducted by Hajjem et al (2005) found out that that free online papers will 

increase their cited times from 50 percent to 250 percent. The journal purchasing by 91 

percent of budget only created 38 percent citations, but freely available online scholarly 

information and other resources purchased by using the rest of 9 percent of budget created 62 

percent citations. (Bergstorm, 2001 as cited in Chen & Hsiang, 2009) These statistics showed 

open access greatly decreased the cost in dissemination of scholarly information, online 

papers greatly increased their cited times, and freely available online papers contribute major 

part of citations. 

 

OPEN ACCESS INSTITUTIONAL REPOSITORY (OAIR) IN ACADEMIC 

LIBRARIES 

 

Indonesian OAIRs in Ranking Web of Repositories 

There are 32 OAIRs that appear in Ranking Web of Repositories (RWR) out of 1654, the 

total number of Repositories world-wide. Below is the table of OAIR institutions in Indonesia 

issued by webometrics for January 2013 edition. Webometrics Ranking is one of 

measurements available to assess the contribution of institutions. There are five types of 

webometrics ranking - universities, repositories, business schools, research centers and 

hospitals publishing their scholarly work through internet. The main objective of 

Webometrics Ranking is to support OA initiatives and to promote global access of academic 

knowledge produced by the institutions.  

 

From these 32 OAIRs, The top rank of local repositories in Indonesia is held by Institut 

Teknologi Sepuluh Nopember Repository, ranking internationally in the 26th position. The 

lowest position, ranked locally as number 32 is Universitas Pelita Harapan Institutional 

Repository which is ranked globally in the 1650th position". Only one repository is not 

affiliated with HE which is LIPI Institutional Repository Lembaga Ilmu Pengetahuan 

Indonesia/Indonesian Institute of Sciences ranking 30th in Indonesia. The rest of repositories 

are in Higher Education and mostly related with academic libraries.  
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Table 1 

Repositories World Wide, January 2013 

 
Ranking World 

Rank 

Institution Size Visibility  Files 

Rich  

scholar 

1 26 Institut Teknologi Sepuluh Nopember 

Repository 

8 211 4 8 

2 32 Diponegoro University Institutional Repository  245 104 33 14 

3 57 Bogor Agricultural University Scientific 

Repository 

110 264 7 19 

4 60 Universitas Muhammadiyah Surakarta Digital 

Library 

180 295 20 11 

5 73 Gunadarma University Repository  752 64 408 87 

6 188 Andalas University Repository  224 80 139 767 

7 238 E-Library Universitas Brawijaya  305 886 30 31 

8 239 Yogyakarta State University Repository  411 666 176 64 

9 363 UPN Veteran Jatim Repository  1012 688 286 140 

10 364 Digital Library Universitas Islam Negeri Sunan 

Kalijaga Yogyakarta  

737 839 458 58 

11 372 University of Muhammadiyah Malang 

Institutional Repository  

532 978 186 60 

12 445 Hasanuddin University Repository  670 675 351 389 

13 476 Institutional Repository UPN 'Veteran' 

Yogyakarta  

1058 915 449 133 

14 514 Petra Christian University Scientific Repository  349 961 1013 137 

15 516 Repository Universitas Padjadjaran  618 1049 294 211 

16 639 University of Sumatera Utara Repository  44 96 12 1440 

17 779 (1) UIANA Universitas Indonesia  625 1240 1087 270 

18 790 Politeknik Elektronika Negeri Surabaya 

Repository 

901 1183 989 342 

19 822 Universitas Sebelas Maret Institutional 

Repository 

1263 818 1003 751 

20 826 Sriwijaya University UNSRI Online Repository  1205 1149 733 510 

21 841 Graduate Program of Management and 

Business Bogor Agricultural University 

Repository 

1179 1052 355 804 

22 913 Digital Library of Institut Teknologi Bandung  182 434 732 1366 

23 938 Eprints STMIK GI MDP & MDP Business 

School  

884 1341 858 527 

24 984 Repositori Universitas Muria Kudus  1253 1398 508 634 

25 1077 University of Surabaya Repository  927 1377 811 884 

26 1219 Repository Library of Malang University  1416 1137 1023 1165 

27 1242 IAIN Sunan Ampel Repository  1606 1105 1456 646 

28 1337 Documents Repository Dian Nuswantoro 

University  

1425 1527 1193 1023 

29 1630 Institut Seni Indonesia Denpasar Institutional 

Repository 

1559 1611 1456 1440 

30 1635 LIPI Institutional Repository Lembaga Ilmu 

Pengetahuan Indonesia / Indonesian Institute of 

Sciences  

1623 1558 1456 1440 

31 1650 Universitas Pesantren Tinggi Darul 'Ulum 

Digital Repository 

1524 1651 1456 1440 

32 1653 Universitas Pelita Harapan Institutional 

Repository 

1623 1653 1456 1440 

Source: http://repositories.webometrics.info/en/Asia/Indonesia 
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Indonesian OAIR in Open DOAR  

Out of these 32 academic open repositories, there are 25 registered in OpenDOAR. 

OpenDOAR is an authoritative directory of academic open access repositories. OpenDOAR 

provides searching tool to find repositories and users are able to search using different 

approaches like subject, content type,  repository type, country, language and software. This 

directory also gives Google custom search engine for searching the knowledge contents listed 

in OpenDOAR freely and almost academic contents are available full text.  

 

Statistic of content types in OpenDOAR-Indonesia showed that OAIRs knowledge content in 

Indonesia consist mainly of journal articles, thesis and dissertations, followed by other 

content types; conference & workshop papers, books, chapters and sections, unpublished 

reports and working papers, learning objects, bibliographic references, multimedia and audio-

visual materials, other special types and patents.  The following is the statistic of content 

types from OpenDOAR-Indonesia: 

 

 
Figure 1 

Content Types in OpenDOAR-Indonesia   

 

OAIR as Contributor for Garuda 

The main contributors of Garuda are from Higher Institutions. Out of 318 contributors in 

Garuda, 289 (91 %) are from academic portal. The rest comes from online journals 29 (9%). 

These academic portals are not necessarily an OAIR but they have potential to be a 

Knowledge Management Initiative.  Unfortunately the contributors are lacking of knowledge 

content, 78% (226) of the contributors only have less than 1000 titles while the contributors 

who have more than 10,000 titles are 22% (63).  

 

Mandatory Policy 

In order to gather scholarly works, some of the academics librarians are supported by the 

authority of campus, Rector, to legally endorse them with a decree issued by the rector. Some 

of OAIR in Higher Education has the decree which requires research unit, academia, and staff 

to submit their scholarly works to the repository. Though it has no sanction for the people 

who are reluctant to do so, it helps librarians to gather academic works in legitimate way. 
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Sutedjo (2012) identified mandatory policy from campus authority as a strategy in developing 

Institut Teknologi Sepuluh Nopember (ITS) repository. In Indonesia, traditionally, library 

gathers all academic works produced by students like undergraduate thesis, thesis, and 

dissertation. When many libraries turn out to be digital libraries, these work are then scanned 

and converted to digital format. That is why when library build Institutional Repository, the 

main collection is undergraduate thesis, thesis and dissertation. However, when HE decides 

to open their access, Higher Education must put more emphasize on exposing scholarly 

articles based on research to global audience. The objective is to increase citations, enhance 

research impact and leverage the scholarship visibility. To capture more scholarly works in 

different types of knowledge from campus community, some OAIRs are supported by 

mandatory policy from its HE’s authority. Below are the examples of Mandatory policy 

issued by some of Higher Educations. 

 

Table 2. 

Example of Mandatory Policy in Indonesian HE 

 
No. OAIR Mandatory Policy Knowledge Type Acquired Target 

1. IPB Repository 

(repository.ipb.ac.id) 

Compulsory 

submission of 

scholarly works 

Peraturan Rektor 

Institut Pertanian 

Bogor. Nomor 

06/13/PL/2010 

Undergraduate thesis, thesis, 

dissertation, Research report, 

Textbook, Reference Books, Book 

Module, academic speech, speech of 

senior lecturer, practicum guidelines, 

scholarly journals, articles of scholarly 

journals, patent, result of writing 

scholarly competition, seminar paper, 

proceeding. 

Unit, sivitas 

academic, 

educational 

human 

resources 

2 ITS Digital Repository 

(digilib.its.ac.id) 

Compulsory 

submission of 

scholarly works. 

Rector decree of 

Institut Teknologi 

Sepuluh Nopember 

Number: 

5455.5/12/LL/2008 

Final Paper. Thesis, dissertation, 

textbook, book module, research and 

community service report, practicum 

report, workshop/seminar papers, 

academic speech, inaugural speech, 

practicum guidelines book, scientific 

paper, patent result, result of student 

competition award from the 1
st
 to  3

rd
 

position in 

institute/regional/national/and 

international level. 

 

academia 

3. Ubaya Repository 

(repository.ubaya.ac.id 

Compulsory 

submission of 

scholarly works 

Rector decree of 

Universitas 

Surabaya, number 

383 year 2012  

Undergraduate thesis, thesis, 

dissertation, textbook, book module, 

research and community service 

report, practicum report, 

workshop/seminar papers, scientific 

speech, inaugural speech, practicum 

guidelines book,   scientific paper, 

patent result, result of student 

competition award from the 1
st
 to  3

rd
 

position in 

institute/regional/national/and 

international level. 

 

Unit of the 

university, 

academia and 

staff. 

 

 

Besides the mandatory policy, recently there is a policy from government, directorate general 

of higher education, ministry of educational and culture which encourage every HE to have 

its own OAIR. From December 11, 2011 onward, every lecturer who wants promotion, he or 
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she must provide the address of his or her scholarly works on website either on journal 

online, institutional repository, Garuda or other portal. Otherwise, those works have zero 

points in promotional assessment (Dikti, 2011). It means the librarian able to identify and 

recruit the scholarly works and put them on the OAIR or link to online journal. The policy 

affirmed a decree issued before; Indonesian government no. 37 year 2009 of lecturer, article 8 

verse 1. It stated that post lecturer certification; every faculty must report in narration their 

academic performance in three mandates in every semester. Faculty’s certification is 

Indonesian government evaluation to enhance lectures’ academic professionalism. However, 

so far the hard copies or soft copy of those academic performance evidences such as 

textbook, research publication, research report, learning object, and etc are not submitted. 

Librarian can use this activity as one of the strategy to gather knowledge content for every 

lecturer in every semester and upload those academic works to OAIR. Librarian can use the 

government policy and decree to motivate lecturer to submit their work to OAIR.  

 

 

A CONCEPTUAL DEVELOPMENT OF OAIR 

.  

Petrides and Nguyen (2006) emphasized that application of KM in HE must learn from some 

business sectors drawback which mainly focus on technology alone for storing knowledge in 

organization rather it should embrace the interactions between people, processes, and 

technology to share knowledge.  These three—people, processes, and technology—all 

function as an integral part of the ongoing dynamics as organizations struggle to fulfill their 

information needs. People regards as the main actor in this interaction because it is people, 

not technology, who own knowledge and manage the policies, priorities, and processes that 

support knowledge sharing. These three aspects must be put into considerations in building 

OAIR in Indonesian HE. 

 

People 

Lynch (2003) and Drake (2004) mention collaboration as an essential characteristic of OAIR 

practice. Several studies showed OAIR implementation needs collaboration among different 

professions namely Librarian, technologist, faculty and leader to achieve OAIR goal. (Patsy 

& Branschofsky, 2003; Lam & Chan, 2007; Sutedjo, 2012). Librarian is the profession which 

is well known for organizing the knowledge for ease access but OAIR demands him or her to 

be more proactive in identifying and recruiting knowledge content of OAIR. Technologist is 

the profession to provide technology to maintain and make sure long preservation, user 

friendly software and enhance global access. Lecturer is the profession who are teaching, 

researching, doing community service and produce scholarly works. Leader is a position 

which has authority for financial, legitimate and moral support for OAIR sustainability. There 

must be a collaborative cooperation among different professions to have successful OAIR. 

Each of them has his or her own responsibility to make sure that it works well.  

 

OAIR Process 

Based upon literature review on OAIR, there are three main activities; searching potential 

knowledge assets which are scattered around campus; developing strategies for knowledge 

capturing and organizing digital documents. 

 

A. Searching Scattered Knowledge Resources 

The librarians usually are the people who have the responsibility to identify scattered 

knowledge resources in campus either in digital or printed format. They have to be proactive 

to find out those potential knowledge assets which may reside inside or outside the campus.  
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The following  are several examples of activities deployed by academic librarian when 

searching for knowlege resources; identifying  and contacting already-published faculty 

members, talking to retiring faculty members to submit their scholar items, seeking out well-

known campus authors, visiting faculty members’ personal and departmental websites as well 

as the websites of the research centers and institutes on campus, surveying academic 

departments to identify working papers and technical reports; searching the library catalog to 

identify proceedings of conferences held inside the campus, scanning through boxes of pre-

published research papers held in the University Archives,  searching electronic databases 

and open access sources such as Web of Science and DOAJ (Directory of Open Acces 

Journal) to identify papers published by the faculty authors,  and contacting individual faculty 

members to ask for their complete publication lists and their full-text documents. (Dill & 

Palmer, 2005, Lam & Chan, 2007) 

 

B. Developing Knowledge Recruitment Strategy 

Knowledge recruitment is one of challenges in content building of OAIR. Majority of 

contribution of OAIR is expected from faculty members. Several studies showed when 

faculty members understand the benefit of OAIR, they would like to share their scholarly 

works to OAIR. OAIR needs rich knowledge content and it is not easy task. Mark and 

Shearer (2006) identify the following strategies in gathering faculty scholarly items: 

 

 Socialization of OAIR: Sozialization of the benefit of OAIR service needs to 

conducted either unformally or formally and through different sources (print, online, 

in person). From unformal encounters, face to face conversation to seminar, 

workshop or meeting with faculty or department members 

 Depositing Service: This service help  authors to deposit their work by simply e-mail 

their content to the library and library staff will then deposit the material.  Some of 

the service includes checking copyright permissions, negotiating with publishers, and 

tracking all of this information in a database to eventually uploading the document 

with associated metadata.  

 Automatic Knowledge Capturing: A few OAIRs are able to capture knowledge 

automatically by collecting the material themselves for example  the system harvest 

the content from  faculty and departmental websites. The academic librarian found 

that most authors who already had content on the web were happy to share their  

publications 

 Mandatory Policy: This strategy help to enrich knowledge content where campus 

community members have to submit their scholarly works. It also adds an extra 

legitimacy and authority when contacting authors for their papers.  

 

C. Organizing Digital Documents: 
OAIR team have to organize digital format for assuring quality control of digital document 

such as the following: 

 Name authority Control: Contributors may have different way in writing their name 

when published their works. It is necessery for OAIR system to perform name 

authority control for consistency.   

 Versioning: It is important to have procedure which can differenciate among 

different version of documents whether it is pre-print or post-print version.  

 Copyright: Copyright issue is one of the challenges in developing a successful IR 

system. The faculty or researcher usually hesitates to submit their research outputs to 

IR systems, since they usually transferred the copyrights of their publications to 
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publisher. Librarian plays active role in assuring faculty about copyright issue. 

Academic librarian at HKUST Repository develops a copyright manual as guidelines 

for future use. The steps taken of checking douments copyright is as followed; Firstly, 

The IR Team surveyed the publisher’s policies for the journal articles via 

SHERPA/RoMEO (www.sherpa.ac.uk) and publisher websites; Secondly, If the 

policy is unknown, the IR Team will write to the publishers for clarification and ask 

them for the archiving permission. (Lam & Chan, 2007) 

 

OAIR Technological Function 

Technology can be utilized to accomodating user needs to motivate users to participate and to 

submit their scholarly works to OAIR.  Socialization of OAIR benefit to users must be in line 

with technology tools. If OAIR promotes self-archive then the OAIR team needs to make 

sure the availibility of user friendly  pages for submission. (Foster & Gibbons, 2005; Lam & 

Chan, 2007) Another approach to stimulate faculty author contribution is the availibility of 

usage statistic. OAIR needs to be supported with technology that enables the system to work 

interoperable with other repositories.  

 

Below is the illustrative figure of OAIR conceptual Model: 

 

 
Figure 2 

Conceptual Model of OAIR 

 

OAIR BARRIERS 

There are many barriers that face the spread of OAIR. Such barriers include, but not limited 

to lack of support from authority body – campus authority or government; shortage in 

qualified Human Resources in academic libraries, lack of technology specialists with 

knowledge in hardware and software technologies related to knowledge capturing and 

sharing; and lack of awareness and motivation from the faculty body and lecturers 

 

CONCLUSION 

OAIR is KM initiative in Indonesian Higher Education. OAIR objective is not only for 

preserving, organizing, and disseminating the local content of campus community but also to 

enhance visibility of HE scholarship. There are 32 OAIR appear in Repository World Web. It 

showed that OAIR Indonesian HE has competitive position among world repositories. 

Comparing with the number of HEs in Indonesia in the whole archipelago, it is still small 

number. However, there is a great potential of knowledge resources which needs attention to 
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be organized to ease of access and sharing knowledge. Open Access Institutional Repository 

is an alternative for scholarly communication to showed up academic works of Indonesian 

scholars and able to enhance scholarship visibility of Indonesian HE. A conceptual model of 

OAIR illustrate how people, OAIR process, technological function works in harmony to 

make sure that a single integrated system is available as a place to capture local knowledge 

content and share them to global audience. When each of those HEs contribute to a single 

portal, Garuda, a representative for Indonesian knowledge resources, a good network of 

knowledge sharing among scholars are available and hopefully culture of sharing knowledge 

among Indonesian scholars is growing and gives benefit to scholars and to Indonesian HE not 

only in national but also at international level. 
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ABSTRACT 
Knowledge sharing as part of Knowledge Management activity is not just limited to the 
company, the education domain as well promoted knowledge sharing as part of their learning 
activities. One can argue, knowledge sharing was affected by the cultural background of the 
people who involve. This study, based on a survey of 128 students of Master of Business 
Administration (MBA) Institut Teknologi Bandung (ITB), tried to find the correlation between 
cultural intelligence (CQ) and student knowledge sharing behavior. The results showed that CQ 
and four of its domains (metacognitive, cognitive, motivational, and behavioral) has a significant 
positive correlation with knowledge sharing behavior. 

Keywords: Knowledge Sharing Behavior, Cultural Intelligence, University students 
 

 

 

INTRODUCTION 

In this era of knowledge economy, human knowledge becomes an important asset for 
organizations, as sources of competitive advantages [19]. Organizations need to manage 
knowledge, so it can benefit the organization, the activities in managing knowledge known as 
Knowledge Management. Knowledge management is the system that include activities such as 
creating, sharing, validating and utilizing the knowledge (both tacit and explicit knowledge), at 
multi layer level (individual, group, organizational, and community), through the integration of 
people, process, and technology, for benefits of those that involved with [15].One factor that 
determines the effectiveness of knowledge management is knowledge sharing behavior [19]. 
Knowledge sharing is known as a process that involving the exchange of knowledge whether it is 
between individuals and inter-groups [6]. By having knowledge sharing behavior embedded in 
the organization culture, it can give benefit to the organization.  

Each individual may have different capability to adapt with the new culture [16]. Since the raise 
of globalization, it is easier for people from different places to join the organization that resulted 
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the organizations have members from multi-cultural background. Thus, it becomes more 
challenging for someone to be able to adapt and interact with others in their organizations. One 
factor that can affect someone ability to adapt in environment that has different culture is cultural 
intelligence [2]. Cultural intelligence (CQ) is an individual’s ability to behave and manage 
effectively in culturally diverse contexts [2]. 

This situation is not just limited to employees in company but also to students in university. For 
the students, knowledge is something very important to them, not only to get a high grade but 
also to improve their capability, so they will ready to face the world of practice. Therefore, 
having high level of knowledge sharing will help a student to exchange their knowledge with 
other students that can enrich their own knowledge, and help them in their study. Since a 
university in Indonesia, may accepted their students that come from different places and ethnics, 
therefore the ability of each students to adapt in such situation may also affected the process of 
knowledge sharing. 

This study will try to explore the relationship between cultural intelligence and knowledge 
sharing behavior among students at MBA ITB, since the students that enroll were coming from 
different ethnics which has different cultural background. 

BACKGROUND 

Knowledge Sharing Behavior 

Knowledge is defined in various terms by scholars. Nonaka defined knowledge as 
multidimensional concept [13] while Davenport and Prusak stated that knowledge is something 
more than just data and information [6]. Knowledge also can be considered as information, idea, 
and expertise that can be used by individuals, teams, or organizations to perform their task 
effectively [3]. 

A lot of scholar agreed that knowledge is key asset that can provide an organization with 
sustainability competitive advantage [14] [17] [19]. Therefore the activities such as knowledge 
sharing and knowledge transfer become important activities in order to enhance and utilize 
knowledge within organization. Knowledge sharing is an activity that link people in organization 
by transmitting knowledge either among individuals or between individuals and the organization 
so it can be used as a source to bring competitive value to organization [19].Knowledge sharing 
can be defined as a process that involving the exchange of knowledge whether it is between 
individuals or groups [6]. Meanwhile, Alavi and Leidner defined knowledge sharing as 
knowledge transfer which is the process of spreading knowledge all over the organization [1].  

Factors that can promote or discourage someone’s willingness to share their knowledge still 
poorly defined [18]. Sharing knowledge sometimes is hard because people tend to not share their 
knowledge if they think their knowledge is valuable and important [4]. Poor sharing knowledge 
activities may result on loss of knowledge and can give disadvantages to the organization [18]. 
Therefore, it is a challenge for the organization to find what can affects knowledge sharing 
behavior and how to utilize it.  
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Cultural Intelligence 

The word of intelligence is already known since the beginning of 20th century. At first time, this 
intelligence refer to someone’s brain capacity that used to solve problems and usually measured 
by some tests that includes several aspects such as words definition, remembering passages, 
manipulating geometric shapes, and other similar skills [9]. This type of intelligence was 
intelligence that someone already has since born and considered difficult to change [9]. 

Then, this concept of intelligence evolved from time to time. Before cultural intelligence (CQ) 
appeared, there are some types of intelligence that already familiar by scholars such as social 
intelligence and emotional intelligence [5] [10]. Recently, after the emergence this type of 
intelligence, the concept of CQ was introduced as a person’s ability to interact with other people 
from different cultures [5].   

This CQ has been defined by scholars in several definitions. Early and Ang in their books 
defined CQ as someone’s capability to be able to adapt effectively when they face new cultural 
contexts [7]. Meanwhile Thomas in his review said that CQ is a person’s ability to understand 
and interact effectively with people that coming from different culture [16].  In line with it, based 
on research done by Ang, et al. to 794 respondents from field and educational contexts in USA 
and Singapore, CQ is an individual’s ability to behave and manage effectively in culturally 
diverse contexts [2].  

Based on Ang, et al., this CQ has four domains as its elements [2]. First is metacognitive that 
refers to mental processes that individuals use to acquire and understand cultural knowledge, 
including knowledge of and control over individual thought processes relating to culture; second 
is cognitive that refers to knowledge of the norms, practices and conventions in different cultures 
acquired from education and personal experiences; third is motivational refers to the capability to 
direct attention and energy toward learning about and functioning in situations characterized by 
cultural differences; and last is behavioral refers to the capability to exhibit appropriate verbal 
and nonverbal actions when interacting with people from different cultures [2]. 

STUDY FRAMEWORK 

Despite of organizational and IT factor, individuals factor has a big influence into someone 
knowledge sharing behavior [4] [17] [18]. However, Messarra, Karkoulian, and Younes stated 
that when individual move to new place with new setting they can adjust their social motivation 
into refrain to interact with others or involve with others activities to leave good impression [12]. 
Therefore, the differences of someone’s culture could possibly affect someone knowledge 
sharing behavior. 

In line with that, Messarra, Karkoulian, and Younes found that three of four CQ domains 
(metacognitive, motivational, and behavioral) have positive correlation with knowledge sharing 
intentions event though they found that there is no correlation between cognitive and knowledge 
sharing behavior [12]. Therefore, this research has five independent variables (CQ cognitive, CQ 
Metacognitive, CQ Motivational, CQ Behavioral, and CQ) and one dependent variable 
(Knowledge sharing behavior). Then, this research formulates five hypotheses as follow: 

H1 : Cognitive in Cultural Intelligence has positive correlation with knowledge sharing 
behavior in personal interaction 
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H2 : Metacognitive in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

H3 : Motivation in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

H4 : Behavioral in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

H5 : Cultural Intelligence has positive correlation with knowledge sharing behavior in 
personal interaction 

 
METHODOLOGY 

In order to testing the hypotheses, this research using survey method by combining questionnaire 
from Anget al.[2] about cultural intelligence and questionnaire from Yi [19] about knowledge 
sharing behavior. For cultural intelligence questionnaire, this research use the full version (four-
factors model questionnaire) while for knowledge sharing behavior questionnaire, this research 
only use the part about personal interaction since this research want to examine the individual 
factor in knowledge sharing behavior. This questionnaire then modified to meet the university 
situation. A CQ questionnaire from Ang et al. was selected because it already showed good 
validation and reliability. while knowledge sharing behavior questionnaire from Yi was selected 
to enrich the use of Yi instrument—in term of nomological validity to test the use of adapted 
instrument that represent the construct, in this study the nomological validity is accepted by all 
relationship between construct is statistically significant (see Table 2).  This questionnaire then 
distributed to respondent using paper-pencil based questionnaire to get high response rate. 

The respondents of this researchwere students of MBA-ITB. The total of respondents in this 
research was 128 respondents. From all those respondents, there were more males (n = 69) than 
females (n = 57) and two respondents that did not give their gender information. From those 
respondents, the distribution of their from can be seen in table 1 

Table 1 
Distribution of respondents’ origin 

Island Number of 
Respondents Percentage

Java (include Javanese, Sundanese, Madura) 76 59.38% 
Sumatera (Include Minang, Palembang, Padang, Batak, 
Aceh, Lampung) 28 21.88% 

Sulawesi 8 6.24% 
Others 5 3.91% 
Blank 11 8.59% 
Total respondents 128 100.00% 

 

All these data then entered into SPSS (statistic software) for analyzing the correlation between 
variables. However, before the data be analyzed, the data was checked if there were any missing 
or false input data (for example fill all questions with only one rating). Fortunately, there were 
not any errors found. The overall reliability in this research was measured using Cronbach’ alpha 
(α) and showed respectable with α = .787 [8]. 
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RESULT 

Correlation analysis was used to test if there is the relation between independent and dependent 
variables. The spearman’s rho correlation was used in this research because the ordinal scale was 
employed in the survey [11] and the result was presented in table 2 below 

Table 2 
Result of Spearman’s rho 
  Correlations  

  Metacognitiv
e in CQ 

Cognitive 
in CQ 

Motivational 
in CQ 

Behavioral 
in CQ 

Cultural 
Intelligence 
(CQ) 

Knowledge 
Sharing 
behavior 

Knowledg
e Sharing 
Behavior 

.509(**) .235(**) .295(**) .225(**) .481(**) 1 

 
Notes.**  Correlation is significant at the 0.01 level (1-tailed). 
 

Based on the correlation in table 1, metacognitive in CQ (r = .509) has a significant positive 
value (p<.01) with knowledge sharing behavior. Cognitive in CQ (r = .235) also showed a 
significant positive value (p<.01). Moreover, motivational in CQ (r = .295) and behavioral in CQ 
(r = .225) also indicated positivecorrelation with knowledge sharing behavior in significant level 
(p<.01). Then finally, CQ (r= .481) has a significant positive relation (p<.01) with knowledge 
sharing behavior. From that, all the relationship between dependent and independents variables 
have a positive value. Moreover, all the values were significant. 

DISCUSSION 

Hypothesis 1: Cognitive in Cultural Intelligence has positive correlation with knowledge sharing 
behavior in personal interaction 

From the result, it showed that someone’s cognitive in CQ can significant positively affect 
someone knowledge sharing behavior (r = .235). Different with findings in this result,  Messarra, 
Karkoulian, and Younes found that there is no significant correlation between cognitive in CQ 
with knowledge sharing intention [12]. This phenomenon can happen probably because cognitive 
in CQ is someone’s knowledge about different culture that includes norms, practices, and 
conventions [2], therefore the higher someone cognitive means the more knowledge they have 
about people from different culture. This can lead them to understand how to communicate with 
someone from different culture. Therefore, it is easier for them to communicate each other and 
also sharing their knowledge. Then Hypothesis 1 was supported. 

Hypothesis 2: Metacognitive in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

In terms of metacognitive in CQ, this research found that there is a significant positive 
correlation between someone’s metacognitive in CQ with knowledge sharing behavior (r = .509). 
In line with it, Messarra, Karkoulian, and Younes also stated that metacognitive CQ positively 
affect someone knowledge sharing intentions [12]. This situation could happen because 
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metacognitive in CQ is related with someone’s consciousness related with their cultural 
knowledge when they interact with people from other culture [2]. Then, they can adjust their 
own culture to match with people from different culture so it could be easier for them to share 
their knowledge. Therefore this result supported hypothesis 2. 

Hypothesis 3 : Motivation in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

For motivational in CQ, this research also showed that motivational in CQ has a significant 
correlation with someone’s knowledge sharing behavior (r = .295). This finding also supported 
by research done by Messarra, Karkoulian, and Younes [12]. The reason why this happen 
probably because someone with high motivational in CQ will have high enthusiasm to be 
successful when they interact with people from different culture [2]. Therefore, they are 
willingly to share their knowledge with others so they can successfully adapt with new culture. 
This result supported hypothesis 3. 

Hypothesis 4 : Behavioral in Cultural Intelligence has positive correlation with knowledge 
sharing behavior in personal interaction 

This research also found that behavioral CQ was also has a significant positively correlation with 
someone’s knowledge sharing behavior (r = .225). This finding was in line with Messarra, 
Karkoulian, and Younes research [12]. This could happen because people with high behavioral 
CQ will be able to adjust their verbal and nonverbal when they interact with people from 
different culture. This can cause them to interact effectively so that communication and mutual 
trust can increased and be able to improve the tendency of a person to share their knowledge.  
Then hypothesis 4 was supported. 

Hypothesis 5 : Cultural Intelligence has positive correlation with knowledge sharing behavior in 
personal interaction 

Then, as overall, CQ has a significant positively correlation with knowledge sharing behavior (r 
= .481). This is probably because the higher someone CQ means the higher their likelihood to be 
successfully to adapt in new cultural context. Therefore, it can increase the effectiveness in 
communication and interaction that make it easier to share their knowledge. Therefore the 
hypothesis 5 was supported. 
 

CONCLUSION AND RECOMMENDATIONS 

The important of knowledge is not just limited in organization but also in educational domain. 
Knowledge sharing behavior among university students becomes important factor that decide 
their success in university life. Moreover, the raise of globalization makes a university to have 
students that coming from various cultural backgrounds. Cultural intelligence (CQ) is one 
indicator that can be used to measure how capable a person to be able to adapt in different 
culture environment [2]. This research was aim to find the relationship between students’ CQ 
and their knowledge sharing behavior. 

This research used four-factor model to identify students CQ: metacognitive, cognitive, 
motivational, and behavioral. Therefore, besides try to find correlation between CQ and 
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knowledge sharing behavior, this research also try to find correlation for each domain with 
knowledge sharing behavior.  

From the responses from 128 students in MBA-ITB, this research found that all the domains and 
also CQ has a significant positive correlation with knowledge sharing behavior. It means the 
higher students’ CQ can lead to their willingness to share their knowledge with other students. 
The practical significance of this study, it is important for university to increase students CQ so 
they will have good knowledge sharing behavior. It can be done by several ways. First, 
university can give the knowledge about different culture for their students because the better 
their cognitive and metacognitive CQ will make their knowledge sharing behavior better, for 
instance by giving the students the course about cross-culture or having lecturer from different 
cultural background that can share their experience. Second, university can create the 
environment that lets students to be able to interact with students from different culture, for 
instance create students group that consist of students from different culture. So it can increase 
students motivational and behavioral CQ and also give them time to share their knowledge to 
each other. 

The theoretical significance of this study are supporting the previous research by Messarra, 
Karkoulian, and Younes, that stated, CQ is promoting knowledge sharing activities. This study 
also has contribution in nomological validity for the instrument of knowledge sharing behavior 
that developed by Yi, since the dimension of knowledge sharing behavior were represented in 
individual level—instead of use all of the level in Yi’s instrument. This research also enrich the 
body of knowledge about CQ and knowledge sharing in Indonesia since there still few research 
about correlation between CQ and knowledge sharing with Indonesia as sample. 

This research also still can be expanded by using other countries as samples. Moreover, this 
research also can be done not just limited to educational context but also in organization or social 
context since Indonesia is a country that consist of various ethnic that have different cultural 
background. 
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Appendix 
Correlations result from SPSS 
 

   ksb met cog mov beh cq 
Spearman’s rho  ksb Correlation Coefficient 1.000 .509(**) .235(**) .295(**) .225(**) .481(**)
  Sig. (1-tailed) . .000 .004 .000 .005 .000
  N 128 128 128 128 128 128
 met Correlation Coefficient .509(**) 1.000 .297(**) .432(**) .305(**) .703(**)
  Sig. (1-tailed) .000 . .000 .000 .000 .000
  N 128 128 128 128 128 128
 cog Correlation Coefficient .235(**) .297(**) 1.000 .213(**) .404(**) .661(**)
  Sig. (1-tailed) .004 .000 . .008 .000 .000
  N 128 128 128 128 128 128
 mov Correlation Coefficient .295(**) .432(**) .213(**) 1.000 .278(**) .666(**)
  Sig. (1-tailed) .000 .000 .008 . .001 .000
  N 128 128 128 128 128 128
 beh Correlation Coefficient .225(**) .305(**) .404(**) .278(**) 1.000 .716(**)
  Sig. (1-tailed) .005 .000 .000 .001 . .000
  N 128 128 128 128 128 128
 cq Correlation Coefficient .481(**) .703(**) .661(**) .666(**) .716(**) 1.000
  Sig. (1-tailed) .000 .000 .000 .000 .000 .
  N 128 128 128 128 128 128

**  Correlation is significant at the 0.01 level (1-tailed). 
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ABSTRACT 

The most important challenge for today’s and for the next decades organizations is to anticipate the 

change from an industrial era to a knowledge economy era. In the knowledge economy era, knowledge 

is considered as the key source of competitive advantage for firms. Managing knowledge is considered 

essential to the sustainability of any enterprises. 

This study aims to explore factors that play as enablers to knowledge management 

implementation amongst the Indonesian Medium-sized Manufacturing Enterprises. Medium-sized 

Manufacturing Enterprises are chosen as the subject of study because of several important reasons. 

First, MEs were the most affected by the crisis than Small Enterprises (SEs) and Large Enterprises 

(LEs). Second, though MEs contribution to the creation of Indonesian employment is lesser then SEs 

and LEs, MEs contributed relatively better in GDP growth. Third, MEs’ GDP contribution was still 

dominated by manufacturing industry. 

 As the subjects of study, two Indonesian Medium-sized Manufacturing Enterprises are 

selected using purposive sampling, representing the top manufacturing sector contributor (e.g. Food, 

Garment). Using survey’s questionnaire, 30 members of each enterprise are participated, consisted of 

leaders, managers, and senior staffs. 

 The study reveals that human capital traits (i.e. information processing ability, previous 

employee experience, education types, individual cultural background, attitude about life and 

business), organizational factors (i.e. management leadership and support, organization structure, 

rewards and incentives, information technology support), and environmental factors (i.e. commitment, 

climate, learning culture) play an enabling role in knowledge management implementation within the 

selected Indonesian Medium-sized Manufacturing Enterprises.  

 

Keywords: enablers, knowledge management, manufacturing 

 

Introduction 

The presence of Indonesian Small and Medium Enterprises (SMEs) are important for several reasons, 

such as their contributions to the national production, the total units of enterprises, and the creation of 

employment. The Indonesian Ministry of Cooperation, Micro, Small, and Medium Enterprises 

(Menekop) clasifies SMEs into nine sectors: Agriculture, Mining, Manufacturing, Electricity-Gas-

Clean Air Supply, Construction, Trade-Hotel-Restaurant, Transport & Communication, Finance-Rent-

Service, and Other Services. Most of Small Enterprises (SEs) are found in agriculture, including 

fishery, livestock and estate; whereas, Medium Enterprises (MEs) concentrated in trade, hotel and 

restaurant, and manufacturing industry.  

 

Tambunan (2006, 2009) reveals that during the crisis period (1997-1998), the growth rate of total SEs’ 

output was minus 19.3%, and after the crisis (1998-2000), their performance was better, though the 

average growth rate per year was still negative of about 2.5%. On the contrary, total output of MEs as 
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a percentage of GDP was about 16.3% in 2000, fell from 19.3% in 1997. During the crisis period 

(1997-1998), their output rose in negative way from nearly Rp 1,300 trillion (1997) to Rp 566 trillion 

(2000). In other words, MEs were the most affected by the crisis than SEs. Moreover, in today’s 

economy, the highest SEs’ GDP contribution comes from the agriculture sector, while MEs’ GDP 

contribution is still dominated by manufacturing industry by 85% (BPS, 2013). 

 

In term of government support to Indonesian SMEs, Tambunan (2009) describes that many 

government supporting programs for Indonesian SMEs have been put into practices. The programs 

include: Small Enterprise Development, generally known as the KIK/KMKP subsidized credit 

program for SMEs; the Small Enterprise Credit (KUK) scheme; the credit program for village units 

(KUPEDES); the development of small rural development banks (BKD); training programs in human 

resource development, such as in production techniques, general management, quality management 

systems (ISO-9000), quality control methods, entrepreneurship, and extension services. The largest 

amount of fund has been allocated to human resource development training programs (22.9%). 

However, studies from 2003-2012 have indicated that the quality of human capital still becomes the 

main problem to Indonesian SMEs (Rudjito & Nazirwan, 2003; Djamhari, 2006; Kuncoro, 2009; 

Firdanianty, 2009; Hartanto, 2012).  

 

 

Human Capital and Knowledge Management 

In the knowledge economy era, knowledge is considered as the key source of competitive advantage 

for firms, as the main enabler to achieve business performance (Nonaka & Takeuchi, 1995; Schultze 

& Stabell’s, 2004; Bogner & Bansal, 2007; Hislop, 2009). Bogner & Bansal (2007) argue that 

business performance is determined by organization’s level of knowledge-creation, and organization’s 

ability to recycle new knowledge and use it to improve future knowledge-creation activities.  

 

Moreover, in the knowledge economy era, the most difficult challenge is how to integrate knowledge 

in everyday’s organisational tasks and activities, which will become the objective and role of every 

organization. Therefore connecting knowledge and human capital development programs is 

considered a key feature of productivity improvement in organisations (Radwan & Pellegrini, 2010). 

In this context, Acs & Virgill (2010) believe that productivity improvements within a firm is the main 

effect of knowledge management activities. Hausmann and Rodrick (2003) suggest that knowledge 

management is important in the product and production innovation process, especially in 

manufacturing companies. Therefore, managing knowledge in manufacturing organizations is 

mandatory. However, managing knowledge in any organizations cannot be separated from 

organizations’ human capital, as the actors of any knowledge management implementations (Baron & 

Armstrong, 2007; Hartanto, 2012).  

 

 

Purpose of the Study 

The application of knowledge management in SME has been relatively low, and SMEs are currently 

not convinced of the advantages of adopting a KM strategy for business growth, which caused 

disadvantages to SME when compared to large firms (McAdam & Reid, 2001; Wong & Aspinwall, 

2005; Metaxiotis, 2009; Jochem et al, 2011). Therefore, understanding the factors that enabling the 

knowledge management implementation would be very helpful to the enterprises.  

 

The purpose of this study is to identify which crutial factors play significant roles to knowledge 

management implementation within two selected Indonesian Medium-sized Manufacturing 

Enterprises. Thus, the study tries to answer the following question: What human capital traits play as 

enablers to knowledge management implementation? What organizational factors play as enablers to 

knowledge management implementation? What environmental factors play as enablers to knowledge 

management implementation? 
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Conceptual Framework 

Studies of human capital traits in relation to business success have been conducted with many 

outcomes. However, no comprehensive studies provide sufficient explanation to the relation between 

human capital traits and knowledge management implementation. There are many individual factors 

identified as crutial human capital traits to the success of organizational program implementation, such 

as: the information processing ability (Schultz, 1961, Becker, 1993); previous employee experience 

(Becker, 1993; Bontis et al, 2000; Yamamura  et al., 2005; Kim et al., 2006; Fairlie & Robb, 2007), 

education types (Becker, 1993; Brooking, 1996; Bontis et al, 2000), individual cultural background 

(Edvinsson, 1997), and attitude about life and business (Bontis et al, 2000 ). 

 

In organizational context, several researchers have identified the crutial factor that foster the 

implementation of knowledge management, such as management leadership and support (Holsapple & 

Joshi, 2000; Wong & Aspinwall, 2005; Yeh et al, 2006; Migdadi, 2009; Tan, 2011), organization 

structure (Tan, 2011), rewards and incentives (Davenport et al., 2003; DeTienne et al., 2004), 

information technology support (Wood, 2005; Wong & Aspinwall, 2005; Yeh et al, 2006; Migdadi, 

2009; Tan, 2011). 

 

Moreover, environmental factors should not be taken for granted in the success of knowledge 

management implementation, such as  commitment of people (Makhijani et al, 2009; Cardoso et al, 

2012), and climate for performance (Makhijani et al, 2009). Learning culture is also very important to 

promote effective knowledge management implementation within an organization (Wood, 2005; 

Wong & Aspinwall, 2005; Yeh et al, 2006; Migdadi, 2009; Tan, 2011; Cardoso et al, 2012).  

 

The conceptual framework for this study is shown in Figure 1. In this framework, 12 independent 

variables (i.e. information processing ability,  previous employee experience, education types, 

individual cultural background, attitude about life and business, management leadership and support, 

organization structure, rewards and incentives, information technology support, commitment, climate, 

learning culture) and one (1) dependent variable (i.e. knowledge management implementation). 
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Figure 1. Proposed Conceptual Framework 

 

 

Research Methodology 

This preliminary study comprises of two steps. In the fist step, conceptual model is developed based 

on the literatures. In the second step, a survey to two Indonesian Medium-sized Manufacturing 

enterprises is conducted.  

 

Population and Samples 
Data are collected from 60 samples of two Indonesian Medium-sized Manufacturing Enterprises. The 

first enterprise is a leader in food manufacturing, located in Cikarang industrial estate, employing 65 

full-time employees. The second enterprise is a prominent garment manufactrer, located in Bandung, 

employing 76 full-time employees. Both are chosen using purposive sampling based on several 

considerations: First, based on the owners’ point of views, both enterprises have been implementing 

knowledge management for at least five years. Second, both enterprises have been contributing to the 

Indonesian economics for more than 15 years, and have been acknowledged to be the best in their 

industries by awards. Third, both enterprises are willing to participate in the study. Thirty samples 

from each enterprise are selected based on their level of education (high school minimum) and length 

of employment (three years minimum).  
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Data Collection 

Preliminary data were gathered using first version questionnaire contained of 59 questions to measure 

12 factors. Likert scale of 5 was adopted (1=strongly disagree to 5=strongly agree). A pilot test was 

conducted to measure the validity of survey instrument by involving 15 master’s students who have 

work experience in manufacturing sector for at least five years. To ensure that the items of the 

instrument are reliable, Cronbach’s alpha reliability test were carried out. The Cronbach’s alpha value 

for all items are above the minimum standard of 0.60. Summary of reliability test is in table 1. 

 
Table 1. Reliability of Instrument 

Factors Number of 

items 

Cronbach’s alpha 

information processing ability 4 0.735 

previous employee experience 4 0.760 

education types 4 0.726 

individual cultural background 4 0.760 

attitude about life and business 4 0.801 

management leadership and support 7 0.711 

organization structure 5 0.760 

rewards and incentives  4      0.860  

information technology support  5      0.760  

commitment  5      0.700  

climate  6      0.785  

learning culture  7      0.710  

 

Face validity was also conducted by involving six managers currently working in the two enterprises 

where the study is conducted. Inputs and suggestions are considered to revise the instrument. The 

revised questionnaire helps to increase the Cronbach’s alpha values (Wong & Aspinwall, 2005) and 

reducing the items into 54. 

 
Table 2. Reliability of Instrument (revised) 

Factors Number of items 

(revised) 

Final Cronbach’s alpha 

information processing ability 4 0.735 

previous employee experience 4 0.760 

education types 4 0.726 

individual cultural background 4 0.760 

attitude about life and business 4 0.801 

management leadership and support 5 0.826 

organization structure 5 0.760 

rewards and incentives  4       0.860  

information technology support  5       0.760  

commitment  5       0.700  

climate  5       0.816  

learning culture  5       0.910  

 
The revised instrument consists of two (2) sections. Section 1 consists of questions related to samples 

and organisational demographic characteristics. The composition of samples and demography of 

samples are shown in table 3 and 4. Section 2 measures the enablers that influence knowledge 

management implementation within the enterprises.  
 

Table 3. Composition of Samples 

Position Food Manufacturer Garment Manufacturer 

Owner(s) 1 2 

Managers 3 3 

Assistant Managers 7 6 

Senior Staffs 19 19 

Total Samples 30 30 
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Table 4. Demography of Samples 

 Food Manufacturer Garment Manufacturer 

Age   

           < 20 - - 

           20 to 30 11 7 

           31 to 40 9 12 

           40 to 50 10 11 

           > 50 - - 

Education   

           High school 6 8 

           Diploma 18 14 

           Bachelor’s 5 8 

           Master’s 1 - 

Employement period   

           < 3 years - - 

           3 to 5 years 7 5 

           5 to 8 years 15 13 

           > 8 years 8 12 

Gender   

           Male 21 14 

           Female 9 16 

 

 

Data Analysis 

Normality test on the factors were conducted to understand the nature of data distribution. 

Kolmogorov-Smirnoff and Shapiro-Wilk can be used to determine the normality of data distribution 

(Tan, 2011). Table 5 represents the normality test on the crutial factors. The test results that the 

significant p-values are < 0.05. It shows that the data is not normally distributed. 
 

Table 5. Normality Test 

Factors Kolmogorov-Smirnoff 

Statistic       DF       Sig. 

        Shapiro-Wilk 

Statistic     DF       Sig. 

information processing ability   0.210         60       0.00   0.961          60       0.01 

previous employee experience   0.195         60       0.00   0.914          60       0.00 

education types   0.099         60       0.01   0.981          60       0.02 

individual cultural background   0.216         60       0.00                                  0.961          60       0.01 

attitude about life and business   0.186         60       0.00     0.910          60       0.00 

management leadership and support   0.196         60       0.00   0.918          60       0.00 

organization structure   0.092         60       0.01   0.973          60       0.02 

rewards and incentives   0.116         60       0.00   0.960          60       0.01 

information technology support   0.155         60       0.00   0.921          60       0.00 

commitment   0.200         60       0.00   0.910          60       0.00 

climate   0.090         60       0.01   0.968          60       0.01 

learning culture   0.220         60       0.00   0.900          60       0.00 

 

Since the nature of data distribution is not normal, instead of Pearson correlation, Spearman’s Rho 

correlation is utilized to measure the relationship between the factors (Tan, 2011). The Spearman’s 

Rho test result is shown in table 6. 
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Table 6. Spearman’s Rho correlation test  

Hypotheses Independent variables  Values 

H1 information processing ability   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .546 

             .000 

                60 

H2 previous employee experience   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .460 

             .000 

                60 

H3 education types   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .266 

             .002 

                60 

H4 individual cultural background   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .216 

             .005 

                60 

H5 attitude about life and business   Spearman’s correlation  

  Significant (2-tailed) 

  N                 

             .509 

             .000 

                60 

H6 management leadership and support   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .581 

             .000 

                60 

H7 organization structure   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .404 

             .000 

                60 

H8 rewards and incentives   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .305 

             .000 

                60 

H9 information technology support   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .468 

             .000 

                60 

H10 commitment   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .568 

             .000 

                60 

H11 climate   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .368 

             .000 

                60 

H12 learning culture   Spearman’s correlation  

  Significant (2-tailed) 

  N 

             .586 

             .000 

                60 

 
The above Spearman’s test indicated that information processing ability, previous employee 

experience, education types, individual cultural background, attitude about life and business, 

management leadership and support, organization structure, rewards and incentives, information 

technology support, commitment, climate, and learning culture are significant at 0.01. In other words, 

there is a significant correlation between individual human capital traits (i.e. information processing 

ability, previous employee experience, education types, individual cultural background, attitude about 

life and business), organizational factors (i.e. management leadership and support, organization 

structure, rewards and incentives, information technology support), environmental factors (i.e. 

commitment, climate, and learning culture) and knowledge management implementation. 

 

 

Conclusion and Recommendation 
This preliminary study aims to identify enabling factors to knowledge management implementation in 

medium enterprise context. This study has also revealed that knowledge management is no longer the 

exclusive domain of large enterprises. Smaller scale organizations have placed a significant 

consideration to the promising value of implementing knowledge management program. However, in 

smaller scale organizations, leaders and managers should first understand the enabling factors that play 

a significant role to the success of any knowledge management implementation.  

 
However, implementing knowledge management within any organizations requires certain maturity 

level the human capital who play as the main actors of knowledge management process (Tjakratmadja 

& Lantu, 2006). In this case, maturity level of Indonesian medium-sized manufacturing enterprises is 
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somewhat unknown. It is recommended that maturity assessment should be placed before any 

knowledge management program is implemented. Therefore, further possible enabling factors can be 

explored and identified to enrich the literatures. 
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Abstract 

The central purpose of this research was to explore the factors contribute to knowledge share, 

and then compare it, between Indonesian national company (in this case in the sector of 

industry) and multinational company in Jababeka area Indonesia. A survey method was 

implemented, and involved 140 respondents. Data was collected through the distribution of 

questionnaires, and the reliability of this was determined 0.911. Multivariate analysis, in this 

case Factor Analysis was used, and resulted that -in general-  well guided employee, discuss 

in reguler based, and have good connection to the internet are factors that contribute to 

knowledge share, but if we compare between national and multinational company, it showed 

that national company has a propensity to the people, whereas the multinational company has 

a propensity to ICT (information and communication technology). This dissimilarity may 

cause diminish the level of competitiveness of national company to multinational company. 

Keywords: knowledge sharing, people based, technology based 

Introduction 

Knowledge has been recognized as a foremost focus area in many aspects within 

organization, include knowledge management. In the paper of DR. Jessica Keyes (2008), 

Nonaka explained that Knowledge was described as a justified belief that increases an 

entity’s capacity for effective action. In the same paper, Davenport and Prusak defined 

knowledge management as the processes which support knowledge collection, sharing and 

dissemination. Knowledge management strives to achieve a better organizational value and 

through its input to induces decision making processes and commit to strengthen the quality 

of outpout. 

In the dissertation of Adrian Mihai (2009), Malhotra expressed that knowledge management 

is created where the knowledge applies and created, sized that knowledge management is 

more about the pragmatic and thoughtful application of any concept or definition, as it is not 

in the definition but in real world execution where opportunities and challenges lie. Pohs said 

that in relation to knowledge management within organization, this process can be explained 

as an effort to advance the creation of knowledge, including how this should be delivered and 

used. 
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On the other hand, knowledge in context of organizations is widely proliferate. This 

knowledge can be identified in various structures, level and concentration of each business 

despite the consequences of the size. Knowledge is also identified as a core asset within each 

organization, in which this will take part in improving the organization’s ability to act, solve 

the problem, create new ideas and develop. Despite of the definition and or the essence of 

knowledge, how to manage knowledge within organization is another critical important issue. 

One of the component of the effort in managing knowledge is to encourage knowledge 

sharing among personnel in the organization. This endeavor is hard to ensure since this is 

generated and stored in the minds of the staff in an organization. Dave and Koskela, in the 

paper of Rad, Gh. Pezeshki, et.al (2011) said that knowledge sharing involves a set of 

behaviors that help the better exchange of acquired information among pesonnel with their 

organizations also being able to really reduce the time spent on problem solving, while 

increasing the quality of work among personnel. At the same paper, Collins and Clark stated 

that knowledge sharing can influence and shape skills, attitudes and activities of personnel in 

achieving organizational goals. 

However, eventhough there are many theories in relation to the benefit of knowledge share, 

and also there are many theories concerning how to share the knowledge, but still there are 

many problems, obstacles and or barriers in implementing knowledge share within 

organization. 

 

Obstacles to share the knowledge 

There are several research results in relation to the obstacle or barrier to share the knowledge 

within organization. One of them is proposed by Ardichvili, which is discussed in the paper 

of J.H. Erik Andriessen (2006). Ardichvili said that there are 2 (two) types of reason for not 

sharing knowledge. Firstly, there is an insecurity about the value of the knowledge. People 

fear for criticism and not being sure that contributions are important, accurate and qualified. 

Particularly (but not only) newcomers may have some of these fears. This fear may partly be 

a matter of personality, but partly also a consequence of the overcritical reactions of 

colleagues. Secondly, there are external factors that act as barriers for the motivation. 

Another scholar, Hendriks, in the same Andriessen paper above, suggests 4 (four) main 

barriers for knowledge sharing: lack of time, geographical distance, lacking abilities and 

cognitive distance. All those factors altogether imply that people may be hindered to share 

knowledge, because they do not have sufficient time, are not face to face with each other, are 

lack of necessary skills or do not understand each other. 

 

Stimulating knowledge sharing in organizations 

In order to face the potential problem that has been described at the previous part, several 

organizations motivate and stimulate their employees to share knowledge. Andriessen (2006) 

in his paper ilustrate the examples as follows: 

ShareNet initiative is  developed in Siemens ICN. This is the network for sales force in 

sharing knowledge and global collaboration. The contributions of the contributors, such as 

documents to ShareNet will be rewarded with ShareNet shares. The quality and reusability of 

the contributions are assessed by peer ratings. Rewards are given not only to the person, but 

also the reusers of ShareNet content. The ShareNet shares can be exchanged for a real 

Siemens products. Moreover, top ShareNet contributors are rewarded with an invitation to the 

ShareNet global knowledge sharing conference. 
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‘Knowledge Masters Awards’ is known in Hewlett-Packard Consulting, given for those who 

contribute significantly to the success of the company. Reward winners will be awarded 

company recognition and cash or a paid trip. Scott Paper provides financial incentives, 

whereas IBM provides bonus which is separated between the knowledge originator and 

knowledge user. 

Chevron tries to develop knowledge management into the daily work process. Metrics around 

sharing and reuse of knowledge are part of the annual performance evaluation and are used in 

relation to promotion, career ladders, and job posting processes. Sclumberger argues that 

since the advantages of knowledge sharing are clear for all the members, they are motivated 

to share knowledge with each other. 

Whereas McKinsey has no special rewards, because knowledge sharing is seen as a matter of 

lesson among colleagues. A so called Rapid Response Team emerged to connect anyone 

facing a problem with others who might have useful related knowledge. 

 

Purpose of Research 

Indonesia, as one of the developing countries, will pay a good attention in developing in 

many sectors. In the effort of the Indonesia’s government to industrialize the country, agro-

industries were used to start the industrialization process. The country, conversely, is open to 

other kinds of industry basing in Indonesia to utilize the potential work force coming from 

around 220  millions of population and the other available natural resources.  

The development of industries happened in a high growth (about 6 %  - 7.5 % annually), 

which has boosted the country's export volume and value especially in the last 20 years, and 

also the development of industrial estate. 

This activity, which is potentially producing added value, will automatically be prioritized, 

and one of this sector is of course industry. As per being discussed at the previous parts, 

knowledge sharing is already part of day-to-day activity within organizations in many big 

prominent business organization, include in industry sector. The question that can be raised in 

this case is how indonesian’s industry organization prepare themselves, equip themselves –in 

the field of knowledge sharing mechanism- and face global competition. So that, the purpose 

of this study is to identify factors that contribute to knowledge share in Indonesia national 

industry organization and its comparison to multinational industry organization in Indonesia. 

 

Problem Statement 

In sequence with the purpose of this study, problem statements that will be used in this 

particular research are: 

 What are the specific factors to be considered in contributing a knowledge share in 

Industry organization in Indonesia? 

 What are the specific factors to be considered in contributing a knowledge share in 

Indonesia National Industry Organization? 

 What are the specific factors to be considered in contributing a knowledge share in 

Multi-National Industry Organization in Indonesia? 
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Theoretical Background and Research Framework 

At the paper of Gh. Pezeshki Rad, et.al.(2011), it can be known that many scholars have 

argued that knowledge sharing plays a crucial role in knowledge management. This has been 

said by Bock and Kim (2002), Markus (2001), Wasko and Faraj (2005) and Yu et.al. (2009). 

In this particular instance, knowledge share was defined as the process by which an 

individual convey his or her expertise, insight  or understanding to another individual, so that 

the recipient may potentially acquire and use the knowledge in supporting their better 

performance. Davenport and Prusak (1998), still at Rad’s paper, considered knowledge 

sharing as a process that includes the attempt to transfer knowledge by a sender, the 

completion of the transfer, and the successful absorption of this knowledge by a recipient. 

To be specific for this research, the terminology of knowledge share is taken from Gh. 

Pezeshki Rad, et.al. opinion which accomodate knowledge sharing is the extent to which an 

individual shares the knowledge he or she has acquired or created with the people who are 

working in the same organization where the individual works.  

As Yu et.al. stated, and this also can be found in Rad’s paper, knowledge sharing behavior 

can not be forced but can only be encouraged and facilitated. Nevertheless, there are various 

factors that should be identified to foster sharing knowledge. 

This particular research will adopt Rad’s perspective in related to the variables to be taken 

into consideration, based on Yang and Chen (2007) categorization, such as organizational 

culture, organizational structure, organizational technology, trust and social capital. The 

variables mentioned above will be operationalized for this particular research, and be 

converted into variables as follows. 

Table 1 Research Variables 

Variable Description 

Knowledge Sharing (KS) Create knowledge, knowledge transfer and acquired 

information among colleagues in organization 

Organizational Culture (OC) Beliefs and attitude of personnel toward knowledge 

sharing in organization 

Organizational Structure (OS) Ability and flexibility of decision making in 

organization 

ICT Infrastructure (ICT) Access to and application of ICT in organization 

Social Trust (SC) Trust in colleagues’expertise and cooperation 

Relational Social Capital (RSC) Interaction among personnel 

Individual Attitude toward Knowledge Sharing (IA) The degree of one’s favorable or positive feeling about 

knowledge 

Source: Rad, Gh. Pezeshki et.al. 

And the the research framework for this particular study can be seen at the figure 1 below. 
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Figure 1  Research Framework 

Realization of the Research 

The population of this research is employees in Jababeka Industrial Estate, Cikarang, Bekasi, 

Indonesia, who still study in one of the private university in Kota Jababeka majoring 

Industrial Engineering. Assumption that being used in considering this population is these 

employees are still familiar with theories, concepts and knowledge as they earned from the 

university, and at the same time they have to do their work in their company, so that the 

possibility of sharing the knowledge getting bigger and also might be part of daily activity. 

There are 182 Industrial Engineering students enrolled in batch 2010 and 2011. 

A pilot test to check the proposed questionnaire was conducted with the participation of 20 

students. The questions adopted from the questionnaire from Rad et.al., and modified as its 

purpose, and since all the respondents are Indonesians, in order to maintain the accuracy of 

the content, questionnaire was constructed in Bahasa Indonesia. 

After the calculation using Pearson Product Moment, 28 questions were considered valid, and 

the alpha cronbach value is 0.911. 

The questionnaire applies 5 scale likert, from strongly disagree to strongly agree. The 

minimum number of sample was calculated by Slovin formula, and we have 116 respondents 

to be involved. In fact, from 162 questionnairres were distributed, 140 questionnairres 

returned and eligible to be involved in the further process. 

This particular research applied Factor Analysis as part of Multivariate Statistic, with N=140. 

Since we used Multivariate Analysis, and considering some scholar’s opinion that Likert 

scale still in ordinal scale, we used Succesive Interval Method to convert data from ordinal 

scale into interval. 

Hypotheses for significance are: 

 H0 = sample is not adequate to be further processed 

 H1 = sample is adequate to be further processed, 
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And, the criterias: 

 Sig. > 0.05 then accept H0 

 Sig. < 0.05 then reject H0 

The table of KMO MSA and Bartlett’s test shows that sig. value equal to 0.000 and KMO 

MSA equal to 0.52. From this, we may decide that we can reject H0, and since the KMO 

MSA value bigger than 0.5, we may conclude that the variables still can be predicted and can 

be further processed. 

From the Rotated Component Matrix Table, with the Principal Component Analysis 

extraction method, and Varimax with Kaiser Normalization rotation method, and use 1 eigen 

value, we will have 10 factors extracted, and if we use 2 eigen value we will just have 3 

factors extracted, which are: variable 12, ‘atasan saya selalu memandu dan membimbing saya 

dalam melaksanakan tugas’, as the first important factor based on the respondent,  then come 

variable 3, ‘saya berbagi pengetahuan dengan rekan kerja saya secara reguler’, and then 

variable 15, organisasi ini memiliki kapasitas yang cukup untuk berkoneksi ke jaringan 

internet’. 

From those findings, we may have a general picture that we have ‘well guided employee, 

discuss in reguler based, and have good connection to the internet’. 

In line with the purpose of this study, for exploring the difference between National (NI) and 

Multinational Industry (MNI) Organization in Indonesia, we used 1.5 eigen value for the 

extraction process for NI, and 2 eigen value for MNI. Fortuitously, we have exactly the same 

number of respondent, 70 for NI employee, and another 70 for MNI employee. 

For NI, we have KMO MSA of 0.517 and sig. value of 0.000. There are 2 factors, factor 1, 

consist of variable 5, ‘manajemen perusahaan mendorong karyawan untuk menghasilkan 

gagasan baru’, variable 22, ‘saya merasa sudah menjadi bagian dari organisasi ini’, and 

variable 23, ‘saya merasa memiliki rekan kerja yang tangguh dan solid’, whereas factor 2, 

consist of variable 1, ‘Bila ada rekan kerja saya yang memiliki ketrampilan khusus, saya akan 

meminta rekan tsb untuk mengajari saya’, variable 7, ‘gagasan baru sangat dihargai di 

organisasi ini’, variable 8, ‘ada penghargaan khusus bagi karyawan yang menghasilkan 

gagasan atau insiatif bagus’ and variable 11, ‘saya selalu dapat bertanya kepada atasan saya 

saat saya menghadapai kesulitan dalam melaksanakan tugas’. 

For MNI, we have KMO MSA of 0.645, and sig. value of 0.000. There are 3 factors, factor 1, 

consist of variable 8, ‘ada penghargaan khusus bagi karyawan yang menghasilkan gagasan 

atau insiatif bagus’, variable 13, ‘karyawan diakomodasi untuk dapat menggunakan e–mail 

dan internet’, variable 14, ‘saya selalu mendapatkan akses untuk mendapatkan informasi, 

sesuai kapasitas saya’, and variable 16, ‘organisasi ini memiliki teknologi informasi dan 

infrastrukturnya yang mutakhir’. Factor 2, consist of variable 2, ‘bila saya ingin mempelajari 

hal baru, saya akan bertanya pada rekan kerja saya’, variable 4, ‘saya belajar banyak melalui 

komunikasi dengan rekan kerja saya’, and variable 15, ‘organisasi ini memiliki kapasitas 

yang cukup untuk berkoneksi dengan jaringan internet’. Factor 3, consist of variable 11, ‘saya 

selalu dapat bertanya kepada atasan saya saat saya menghadapai kesulitan dalam 

melaksanakan tugas’. 

 

Conclusion and recommendation 

As per being discussed at previuos part, in general, this research found that ‘well guided 

employee, discuss in reguler based, and have good connection to the internet’, are the factors 
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that contribute to the practice of knowledge share. As has been stated earlier, fortuitously 

there were 70 respondents from the National Industry (NI)  and another 70 respondents from 

Multinational Industry (MNI). Both NI and MNI vary in terms of number of employee, 

establishment period, value of capital, etc. Therefore, we may have an illustration that the 

more well guided the employee, the more the chance of the effort of knowledge share. The 

more frequent the discussion, the more the chance of the effort of knowledge share, and the 

more access to internet the more the chance of the effort of knowledge share. Furthermore, if 

we have to compare between NI and MNI, it seems that MNI tends to have more establish in 

systems, so that they will have more chance to have well guided employee,and at the same 

time the employee will be having a support of information technology, include good internet 

connections. This is also considering MNI have had a capable support of many resources 

when they decide to compete internationally, by way of having business outside their own 

country. 

Likewise, if we take a look a bit deeper in the result on NI and MNI, we can see, again in 

general, that NI still has a propensity to the person (people centered) Though this fact can be 

considered as a good thing, but people has limited capacity to remember and store 

information, so that if the knowledge still in the mind  of the employee, the knowledge share 

will never or at least rarely happen. Whereas MNI has a propensity to the latest technology 

and infrastructure (technology based), so that, storing and exchange information and 

knowledge no longer become problem. Though this findings need to be explored further, this 

indicates that NI has to do a lot of things, to go after the advancement of the MNI, especially 

technology based ornament. This gap in technology advancement may cause a wider gap 

between NI and MNI, and of course MNI will take the lead in this particular case. This also 

align with the paper of Paul Hendriks (1999) which stated that ICT (Information and 

Communication Technology) can make a difference for knowledge sharing. 
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Abstract 

Knowledge management research has recognized the important role of knowledge conversion 

within organizations as a social process whereby individuals are able to learn from the 

experience of others.  Knowledge provides organizational members with the capability to take 

appropriate action, engage in effective decision making and create a knowledge repository.  The 

goal of this research is to examine how organizational level, team level and individual level 

factors affect the knowledge conversion process.  Social capital theory is used to take a 

sociological perspective to assess the impact of trust, social norms and interactions on 

information exchange.  It is argued that teams provide a cognitive and temporal space where 

individuals can collectively offer and elicit information as well as discuss their experiences.  

Through inter-team and individual interactions, information processing is used to transform 

information offered as input that is ultimately used to create new knowledge.  Information 

processing theory is used to examine potential enablers and inhibitors to the integration of newly 

created knowledge.  Expectancy theory is used as a framework to examine individual 

motivations to engage in knowledge sharing needed to stimulate the knowledge conversion 

process.  Organizational, team and individual level scale measures will be used to collect 

measures for relevant constructs.  Scale items will be measured primarily using seven-point 

Likert scales anchored by “strongly disagree” to “strongly agree.”   Hierarchical linear modeling 

will be used to analyze the cross-level relationships that reside within the individual level of 

analysis and in conjunction with relationships that traverse up the team and organizational levels 

and their resultant impact on the knowledge conversion process.  
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ABSTRACT  
This paper focuses on make-to-order production. Since the goal of the sales department is to receive 

orders as much as possible, they tend to meet their customers’ requirements without considering the 

productivity of the production department. This results to the unbalanced workload of the production 

department. Consequently, overtime work happen frequently and sometimes taking more orders may 

even decrease profitability of the manufacturer. To solve this problem, a production seat system has 

been designed. Product type (seat type) and quantity of each time period (month or week) are 

planned in advance so that workload unbalance can be considered. However, no research is 

conducted on how to prepare the parts for the production seat system. Since the customer desired 

delivery lead time is often shorter than production lead time, therefor parts need to be prepared the in 

advance, and now large parts inventory becomes a key issue in the target manufacturers. In this 

paper, a new seat is designed for the target manufacturers, and parts preparing based on the seat is 

also proposed. The proposal is compared with the traditional production method and is confirmed to 

be effective on reducing parts inventory. 

 

Keywords: Make-to-order production, production seat system 

 

INTRODUCTION 

This paper focuses on make-to-order production. The target product examples include machine tools, 

elevators and power equipment. There are three characteristics of this kind of products: the demand 

of such products is intermittent, the due date is short compared with the production lead time, and 

both the specification and due date of a product are determined after numerous negotiations 

conducted between the salesman and the customer. 

Since the goal of the sales department is to receive orders as much as possible, they tend to meet 

their customers’ requirements without considering the productivity of the production department. 

This results to the unbalanced workload of the production department. Consequently, overtime work 

happen frequently and sometimes taking more orders may even decrease profitability of the 

manufacturer.  

To solve this problem, a concept of production seat planning system is developed [1][2][3][4][5]. 
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Inspired by the train or airplane seat booking systems, production capacities are treated as seats and 

set in advance so that customer orders can be assigned to the prepared empty seats. Productivity can 

be considered while planning the seats. Moreover, if the seat is occupied already, then alternative 

delivery date can be soon negotiated based on the seat planning system between the customer and 

the salesman, so that lateness of delivery can be decreased.  

Since the customer desired delivery lead time is often shorter than production lead time, the target 

manufacturers need to prepare the parts in advance. However, the target products have a large 

number of types. Each product type requires a set of parts (components/modules) and the required 

parts varies among product types. Moreover, the demand of each product is intermittent. Therefore, 

parts preparing is a key issue in this kind of manufacturers. For acquiring more orders, excessive 

number of parts are prepared, which causes large inventory costs.   

By reviewing the literatures related to production seat system, it is clarified that all the proposed seat 

planning systems focus on how to reserve production capacity for orders without discussion of parts 

preparing. In this paper, parts preparing for production seat planning system will be mainly focused. 

Moreover, seat setting for the target products is also proposed. 

 

PRODUCTION SEAT SYSTEM 

The focused manufacturer in this paper has two production stages. In the first stage (parts processing 

shop), parts are processed in a make-to-stock production environment. In contrast, products are 

assembled in the make-to-order environment in the second stage.  

 

Literature Reviewing of the Production Seat System  

There is only a few literatures related to the production seat system. Academically, the seat planning 

system is firstly designed by Tamura [1], the proposed system is also called customer oriented 

production planning system (COPPS). In that paper, monthly production schedule (seat planning) is 

created based on the product demand forecasting information with the consideration of the difference 

in workload among months. It is confirmed that since the due date can be negotiated, the ratio of 

tardiness order of COPPS is less than that of the traditional system which creates production 

planning after orders are received. The concept and some practices of the production seat system are 

further introduced in [2]. The effects on reducing order delay and increasing productivity are 

confirmed, and some future tasks are clarified, such as how to develop an optimal production seat 

table, how to assign orders to the production seats and so forth. Tsubone and Kobayashi [3] designed 

a seat planning systems for the following two kinds of products: the make-to-order (MTO) product 

and the make-to-stock (MTS) product. Two parameters are discussed to determine the seat ratio for 

these two kinds of products. However, no literature considers how to prepare parts in advance. This 

is because in the target manufactures of the previous studies, the product type is limited so that the 
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parts preparing is not a big issue.  

 

Definition of Seat 

Production capacity is treated as seats, and in the previous studies the seats in a time period (a month 

or a week) are set by product type. For example, in [1][2], a seat presents the processing time of a 

product, and the seat amount for each product type is equal to the demand of that product type. 

Tsubone and Kobayashi [3] also set the seat by product type, the difference is that the seat is set as 

the total processing time of a product type. For the target products in this paper, there is numerous 

considerable product types, and the demand of each type is intermittent, so it is not practical to set 

seat by the product type unit. Thus, we propose to set seat by the unit of a product group. Products 

are grouped with the consideration of product specification (parts) similarity. Therefore, a seat 

presents one unit of any product type that belongs to the product group. Since the processing time 

varies among product types, in this paper, the average processing time of the products in a group is 

used for seat setting. 

 

Production Planning 

Demand of each product group g in month t is calculated by equation (1). 

 

                                                              (1) 

i: product type  

g: group type  

   : forecasted demand of product type i of month t 

   : forecasted demand variation of product type i of month t 

   : group coefficient. If product i belongs to group g then      , otherwise,  

    : demand of product group g of month t 

 

And based on the additivity of variance, demand variation of group g of month t can be calculated by 

equation (2). 

 

                                                               (2) 

 

Then safety stock is considered and the demand of a product group considering with the demand 

variation is calculated by equation (3). 
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: confidence coefficient 

 

Production planning of each month is determined with the consideration of the difference in 

workload among months. Then, weekly production plan (seat schedule) is determined by equally 

divide the monthly amount into weeks.  

 

Parts Preparing 

Parts preparing is based on the seat schedule (weekly). And both lead time of assemble L1 and parts 

preparing L2 are considered. For example, suppose that lead time required for assembling and parts 

processing is 2 and 4 weeks respectively, then in order to satisfy the demand of week t+7, the 

necessary parts needs to be ordered at the beginning of week t+1 and delivered to the assembly shop 

at the beginning of week t+5 (Figure 1). 

 

 

 

 

 

 

 

 

Figure 1.  Time points for parts order and assembly production planning 

 

Necessary parts of product group g at the beginning of week t (which is to meet the demand need of 

week t+L1) is calculated by equation (4).  

                                                               (4) 

j: parts type  

   : required quantity of parts type j for product type i  

     : production amount of group g of week t  

 

Order Receiving 

The production seat planning is shared within the department of production and sales. As soon as an 

inquire come, the seat occupancy of the desired delivery date is checked. If the seats are full, then 

the salesman can easily and quickly propose an alternative delivery date to his customer. Moreover, 

there exists a limited range to change the due date (+days from the desired due date). 
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EXPERIMENTS 

The proposed seat setting and parts preparing method is compared with the traditional production 

system to testify its effect on reducing parts inventory. 

 

The Traditional Production System 

[Parts Preparing] 

Required parts are calculated with the product demand forecasting data. The necessary parts that 

should be finished processing at the end of week t is to meet the demand need of week t+L1, the 

amount is calculated by equation (5). Here, demand uncertainty is considered, so safety stocks are 

added for each product type. 

                                                              (5) 

 

 

[Production Planning] 

Since the lead time for assembly shop is L1, at the end of week t, orders that should be released to 

customers at week t+L1 are considered. Assembly schedule for all the received orders are 

determined with the consideration of minimizing the lateness of due date.  

 

[Order Receiving] 

Inquiries are checked by the first come first serve rule. If the desired due date is date D of week t, 

then the parts availability of week t-L1 is checked. An order will be fixed (contracted) if its 

necessary parts are available. Otherwise, parts availability of weeks after week t-L1 is checked and 

an alternative due date will be proposed by the production department. If the proposed due date 

cannot be accepted, then order will be lose.  

Moreover, parts reservation will not be executed in this stage. After orders are received, assembly 

scheduling is conducted weekly, and sometimes lack of parts will be found out at that time yielding 

late delivery of orders or overtime production. 

 

Results 

A set of experiments are conducted under the conditions as follows. 

 Simulation weeks : 52 

 Product Type: 10 

 Parts types required for a product type: 10～100 

   

 Demand of a product at month t:  average:100, variation :50 
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(1) Parts inventory 

Firstly, product demand is supposed to be equal to the real demand, parts inventory of the 

proposed production seat system is compared with that of the traditional production one. Figure 

2 shows one result example. It is obvious that the proposed production seat system is effective 

on reducing parts inventory. This is because less safety stock are needed for the proposed seat 

setting system.  

 

 

 

 

 

 

      Figure 2.  Parts Inventory 

(2) Opportunity Loss 

Also, another situation is testified, in where real demand is created randomly. Figure 3 shows 

one result example. In this experiment, the customers are supposed to have no time to wait the 

manufacturer to propose an alternative due date. So if there is no available parts for the desired 

due date, then the order will lose. For the proposed production seat system, the order will also 

lose if the alternative available due date exceeds the changeable range. Figure 3 shows that the 

proposal can decrease the order lose rate.  

 

 

 

 

 

 

Figure 3.  Parts Inventory 

 

CONCLUSIONS AND FUTURE WORK 

This paper focuses on parts preparing for the production seat system. A new production seat system 

is proposed for the target products that has various types and intermittent demand. Seat is proposed 

to be set by product group unit, and parts preparing is proposed to be conducted basing on the seat 

schedule. The effect of the proposed production seat system on reducing parts inventory is confirmed 

by comparing the traditional production system. Future works includes such as how to determine the 

production plan (seat schedule) by considering both parts inventory and order receive rate, how to 

assign the orders to seats and so forth. 
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ABSTRACT 
 
This study investigates the impact of radio frequency identification (RFID) in 

manufacturing. We examine how track and traceability through RFID can facilitate job shop 
production scheduling activities. An in-depth study of one of the production lines from a 
manufacturing services provider is conducted to explore the characteristics of an RFID-based 
traceability system. The results of the simulation show that an RFID-based scheduling rule 
generates better performance compared to traditional scheduling rules with regard to processing 
time, production time, resource utilization, backlogs, and productivity. 
 
Keywords: RFID; Manufacturing; Information Visibility; Job-Shop; Scheduling 
 
 
 

1. INTRODUCTION 
 
In manufacturing, production planning and scheduling involve and require interactions 

with many functions in an enterprise. Ineffective production schedules can result in lower 
productivity and increasing operating costs. Many organizations strive very hard to improve their 
scheduling decision by integrating their manufacturing enterprise systems (MES) with enterprise 
resource planning (ERP) in order to receive up-to-date information on the demand forecast, raw 
material status, current labor and machine capacity, or shop-floor operation. Unfortunately, 
manufacturers still have ineffective production scheduling systems. Although they are able to 
deliver orders to their customers, many decisions have been made based on unreliable 
information, whereas a broken collection of independent plans with periodic meetings set by 
individuals, who cannot see the entire system, takes place [1]. As a result, they are still 
experiencing high backlogs, penalty costs due to late shipment, higher cycle time, or ineffective 
machine utilization [2].  
  

Radio Frequency Identification (RFID) has been introduced in the past decades to 
facilitate production operations in manufacturing [2, 3, 4, 5, 6]. RFID is built around the idea that, 
to search for things without too much time and trouble, you can just put radio transceiver tags on 
physical objects and then use the tags to know where those objects are [7].  
  

A majority of literature on job-shop scheduling [1, 8, 9] focuses on introducing advanced 
mathematical techniques or holistic approaches to improve production scheduling given the 
limitations of applying information technology. This study aims to fill this gap by examining 
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how improved information visibility through RFID facilities job-shop scheduling decision. In 
exploring the potential of RFID in shop-floor operations, the research question arises: under what 
conditions does information visibility help prioritizing jobs and utilizing capacity in shop-floor 
operations? To answer this research question, we take a case study of an organization that is 
considering adding RFID to integrate with its manufacturing enterprise system. We propose a 
RFID-based scheduling framework considering the demand variation and limited resource 
capacity. Our evaluation and justification of RFID deployment is based on real manufacturing 
process data. We conclude the paper with a discussion on how RFID can enable track and 
traceability to improve production scheduling performance. 
 
 
 

2. LITERATURE REVIEW 
 
2.1 Production Scheduling in the Literature 

 
It has been observed that different authors define “scheduling” in different ways. 

Stevenson (2007) defines scheduling as “establishing the timing of the use of equipment, 
facilities, and human activities in an organization [10, p.721].” Heizer and Render refer 
aggregate scheduling as “determining the quantity and timing of production for the intermediate 
future … with the objective of minimizing cost over the planning period [11, p.518].” In the job 
shop environment, scheduling refers to a set of activities in the shop that transform inputs, a set 
of requirements, to outputs, products to meet those requirements [12, p. 403]. In a manufacturing 
facility, Hermann (2006) defines production scheduling system as a dynamic network of persons 
who share information about the manufacturing facility and collaborate to make decisions about 
which jobs should be done when. The information shared includes the status of jobs (also known 
as work orders), manufacturing resources (people, equipment, and production lines), inventory 
(raw materials and work in-process), tooling, and many other concerns [1, p.94]. 

 
Production scheduling (i) aims at generating detailed production schedules for the shop 

floor over a relatively short interval of time, (iii) indicates for each order to be executed within 
the planning interval its start and completion times on the resources required for processing, and 
(iii) specifies the sequence of orders on a given resources [9]. Planning and scheduling involve 
and require interactions with many functions in an enterprise. Pinedo (2009) depicts the diagram 
of information flow in a manufacturing system from the orders that are released to the shop floor 
operations that translate those orders into jobs with associated due dates. The scheduling process 
interacts with both shop floor and the production planning process. In fact, most of the medium- 
and long-term planning for the entire organization such as master scheduling, capacity planning, 
or resource allocation are proceeded at the higher planning level before the detailed scheduling 
tasks begin. Orders released to the shop floor are determined based on inventory levels, demand 
forecasts, and resource requirements [8]. A detailed schedule of tasks to be performed on the 
machines or in a work center takes places, once shop orders are released. 
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2.2 Dynamic Job-shop Scheduling 
 
Job shop scheduling has been studied for several decades and considered one of the most 

complicated production scheduling problems in practice. Even though some scheduling problems 
can be formulated as linear programs, many problems are very hard to be solved by simple rules 
or algorithms. This is known as NP-hard, a class of combination optimization problems that 
optimal solutions are limited by the amount of computer time [8]. Many books such as Herrmann, 
2006 [1] and Pinedo, 2009 [8] provide a more detailed review the literature in the area of 
scheduling algorithms or schedule generation methods, which are beyond the scope of this study. 
In practice, instead of trying to solve scheduling problems optimally, dispatching rules have been 
introduced as they produce acceptable feasible solutions within acceptable computational time. 
In other words, dispatching rules do not guarantee an optimal solutions but rather provide a 
reasonable solutions, that presumably are not far from optimal, in a relatively short time. 
Dispatching rules basically are used to prioritize the jobs that are waiting for processing in the 
machine queue [8]. Many dispatching techniques have been developed and studied in the 
literature and have been proven useful in practice. Dispatching rules can be classified in various 
ways. Although many techniques do exist in literature, this study describes only a few 
representative ones 
-‐ Shortest Processing Time First (SPT): the priority is given to the waiting jobs with the 

shortest operation time with the objective of minimizing the total completion time 
-‐ Longest Processing Time First (LPT): the priority is given to the waiting jobs with the 

longest imminent operation time with the objective of minimizing makespan of a schedule 
-‐ First In First Out (FIFO): the priority is given to the waiting jobs that arrive at the queue first. 

This rule is equivalent to the Earliest Release Date First (ERD). The objective is to minimize 
the variation in the waiting times of the operation 

-‐ Last In First Out (LIFO): the priority is given to the waiting operation that arrived at the 
queue last. 

-‐ The Earliest Due Date First (EDD): the priority is given to the jobs with the earliest due date 
first with the objective of minimizing the maximum lateness among the jobs waiting to be 
processed. 

-‐ The Shortest Setup Time First (SST): the priority is given to the jobs with the shortest set up 
time. 

-‐ The Shortest Queue at the Next Operation (SQNQ): the priority is given to the jobs with the 
shortest queue at the next operation on its route. 

 
 
 
2.3 RFID and Production Scheduling in the Literature 

 
Considered one of the first standard automated efforts to identify objects, the barcode has 

been commonly used in the 20th century. For instance, in retail business, barcode is implemented 
on the package of nearly every consumer good markets, in order to improved pricing accuracy, 
provide greater labor efficiency, and to reduce checkout time for customers. RFID, on the other 
hand, was first introduced to identify and track objects during WWII. The use of RFID tags is, 
thus, not a new technology. However, it recently has been brought to attention not only due to its 
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use required by the U.S Department of Defense or large retailers such as Wal-Mart, but also the 
potential use of RFID that can be applicable in a different number of industries [7, 13, 14]. 

 
Particularly in manufacturing operations, several studies have been introduced to 

facilitate and improve production scheduling in different ways. Shibata et al. (2006) introduce 
RFID technology at production sites through “the Production Process Monitoring Solution” in 
order to visualize the production process in the production line in real time and to support the 
efficient operational improvement and the utilization of data collected by RFID [3]. Huang et al 
(2007) propose the RFID-based approach to improve the real time shop-floor information 
visibility and traceability at a walking-worker fixed-position flexible assembly line. Their study 
demonstrates how RFID can facilitate the production flow in such environments [4]. Zhou et al 
(2007) develop the RFID-based remote monitoring system for internal production management. 
Accordingly, the flow of raw materials, work in processes, finished products, and information is 
transparent through the central monitoring system. The management can not only master the 
enterprise production status but also make accurate, optimal, and real-time operational and 
financial decisions [5]. Liu and Chen (2009) apply RFID technology to improve production 
efficiency at an integrated-circuit packaging house. The study indicates that RFID can reduce the 
operating time, eliminate data processing errors, eliminate clients’ complaints and penalties, 
reduce operator’s workload, and increase productivity [6]. Hozak and Collier (2008) develop a 
simulation model to analyze how RFID can help improving manufacturing performance in 
different operating scenarios [15]. The study demonstrates how RFID can facilitate process 
changes and increased traceability in manufacturing. Specifically, they focuses on the effect of 
both RFID and barcode tracking mechanisms on the use of lot splitting, also called smaller lot 
sizes, in a job shop environment. Chongwatpol and Sharda (2013) propose an information 
visibility-based scheduling (VBS) rule that utilizes information generated from the real-time 
traceability systems for tracking work in processes (WIPs), parts and components, and raw 
materials to adjust production schedules [2]. 
 

However, to our knowledge, no study provides a comprehensive analysis on how RFID 
prioritizes jobs and utilizes capacity in shop-floor operations especially when there are multiple 
locations in the production line that scheduling decisions can be made.  This study aims to partly 
address this gap. We propose the scheduling framework and present a simulation study based on 
the actual data observed in the shop-floor operations in the next section.  
 
 
 

3. JOB-SHOP PRODUCTION 
 
An in-depth study of the amplifier product from XYZ Company (name disguised) is 

conducted to explore the characteristics of an RFID-based scheduling system.  Figure 1 presents 
a physical flow of amplifier production process.  There are total 4 amplifier models in this 
production line. Work orders are released to the shop-floor on a weekly basis. Each workstation 
can only process one unit at a time. Each unit is processed by the specific workstations, where 
different production routing for each model can be expected throughout the shop-floor operations.  
As presented in Figure 1, after receiving work orders at the beginning of the week, an operator at 
W1 starts assembling Pump and Control Board Assembly (PCBA). The unit is now called, Work-
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in-Process (WIP). At W2, a laser pump is installed on the PCBA. Afterward, an operator 
manually mounts laser diode on the board while routing the fiber optic through the designated 
channels in the board. The WIP is then transferred to the next workstation (W3) for the 
photodiode soldering process. Afterward, the unit is then transferred to the electrical test station 
at W4. A test engineer begins testing the performance of laser and optical assembly using several 
testing software packages. The WIP is then processed either to optical assembly step at W5 or to 
heater cup subassembly step at W6, depending on the amplifier models. Prior to final quality 
inspection and packaging at W9, an operator may need to attach fiber shield to the inner chassis 
walls and the heater cup assembly for particular amplifier models at W7 and W8. After sub-
component assembly process at W7, the WIP is retested at W4 again with the same testing 
software packages to ensure its functionality and quality. When the testing results at W4 are not 
satisfactory, this is now called “failed-test WIP”, the test engineer diagnoses and transfers the 
failed-test unit back to W2, W3, or W7 to change the problematic parts and components.  
Currently, the shop-floor relies on the existing barcode system and assumes that all operators 
follow the established operating procedures by scanning all WIPs before and after WIPs are 
transferred from one workstation to another. Additionally, WIPs are assigned to sub-workstation 
based on the judgment of authorized production planners. In fact, the Earliest Due Date (EDD) 
scheduling rule is utilized to assign priority to jobs throughout the shop-floor operation. When 
work orders released have the same due date, First In First Out (FIFO) is used to set the priority 
to the waiting jobs that arrive at the queue first at each workstation instead. However, the current 
operations suffer from several issues: 
-‐ Each model consists of various classes of subcomponents or raw materials, depending on the 

structure of bill-of-materials. However, some models share the same subcomponents, also 
called common components. As a result, allocating such limited common components can 
create a hassle to the scheduling decision. 

-‐ Workstation #4 clearly is the bottleneck operation since all WIPs are required to test their 
performance (laser, photodiode, and other electronic components) at this station. Ineffective 
testing schedule can delay the overall process.   

-‐ Each week, the company is facing two main issues at this production line: high backlogs and 
high costs of overtime to catch upon the demand. Additionally, the upstream cannot respond 
to unexpected incidents such as changes in demand or material shortages quickly enough and 
revise schedules in a cost-effective manner. 

 
We believe that receiving real-time status of all WIPs in the shop-floor through RFID would 
address many of these issues and such information visibility would improve scheduling decision. 
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Figure 1: A Physical Flow of Amplifier Production Process 
 
 
 
 

4. RFID AND PRODUCTION SCHEDULING FRAMEWORK 
 
Figure 2 presents the RFID-enabled scheduling framework of this study. Adapted from 

Pinedo 2009 [8], job-shop scheduling activities involve and require interaction with many 
functions in an enterprise. Most of the scheduling input data such as production planning, master 
scheduling, capacity planning, or resource allocation are prepared at the higher planning level (ie. 
ERP system) before the detailed scheduling tasks begin. Orders released to the shop floor are 
determined based on inventory levels, demand forecasts, and resource requirements. Accordingly, 
production planners or authorized persons prepare operations scheduling and distribute it to the 
shop floor to implement.  
  

RFID is deployed at the shop floor level to provide a unique serialization to every work-
in-process (WIP) along with major parts and components throughout the production line. This 
mean that an operator can immediately identify, locate, and appropriately address all work orders 
in the facility. The system can recognize whether or not WIPs are appropriate for the work 
stations. The incident of putting the WIPs in the wrong place at the wrong time is immediately 
identified. The gap between physical and information flow of the work orders is reduced and, 
consequently, the production planners know exactly which units are being worked to ensure that 
the correct functions or process steps are performed. Any changes to the demand or jobs due to 
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materials or operating errors are reported in the timely manners. Thus, the ability to capture the 
status of those orders in real time provides valuable information to the job shop scheduling 
process. With the information support from RFID, the shop floor units can control the 
implementation of production and scheduling plans and provide feedbacks back to the system 
(ERP and MES) so that the production planners can periodically generate new schedules or 
reschedule the existing plan.   

 
Several RFID readers are placed at each workstation to increase reading accuracy ranges. 

An RFID tag is attached to a tote, which contains all parts and components for amplifier 
assembly process. In this job-shop operation, an operator at each workstation works on one unit 
tote at a time. Although each workstation initially has different capacity, operators are trained to 
work across various workstations due to the enforced job-rotation policy. For instance, an 
operator, who is responsible for mounting laser on the PCBA board at W2, is capable of 
mounting photodiode at W3.    

 
As presented in Figure 1, there are a total of nine workstations (W1 to W9). We use the 

symbol “ρij” to represent a path when WIPs are transferred from one location to another, where 
“i” refers to the current location where a unit is being processed; meanwhile “j” refers the 
destination a unit is being transferred to. For instance, ρw1, w2 refers to the path from W1 to W2. 
Table 1 below presents the common path for all amplifier models in this production line. When a 
unit reaches a workstation, the RFID readers at that station read the attached RFID tag and send 
information (RFID code, amplifier model #, and time stamp) to the database. Additional 
information such as (i) the quantity of each amplifier model, (ii) the total time spent at each 
workstation, and (iii) All paths that the item passes through is calculated, recorded, and updated 
into the RFID database accordingly. For failed-test WIPs, the repeated routes from and to W4 can 
be expected as the units are tested and retested at W4 several times and are transferred back and 
forth to associated workstations in order to diagnose and solve the problematic parts and 
components. Table 2 depicts examples of the most common routes of failed-test WIPs occurred 
in the operations. When the repeated paths for a particular unit show up, the RFID system 
automatically categorizes that unit as failed-test WIP. Once shop-floor operations have a view of 
the whole path of the unit in the overall production chain, they are able to calculate the 
processing time of each unit at each working station. Any waiting time accrued as a result of 
limited resource capacity in the production line is captured. When the WIPs are transferred to the 
wrong place at the wrong time, the system immediately notifies an operator about the incident. 
For instance, ρW4, W7 is not a valid path as after testing station (W4), the unit is only transferred to 
W2, W3, W5, or W6 (see the misplaced path in Table 2). Figure 3 depicts how RFID captures the 
status of a WIP (Amplifier Model #1 – M1 with RFID Code “100 000 001”). The overall paths a 
unit is transferred to are recorded along with processing time and waiting time at each 
workstation. Such information gathered from tracking system of the movement and path history 
of WIPs can be used in the production planning and scheduling activities accordingly. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 681



	  
	  

 
 
 

Figure 2: RFID-Production Scheduling Framework 
 
 
 
Table 1: Common Workflow for all Amplifier Models 
 
Amplifier	  Model	   Common	  Work	  Flow	  
Model	  #1	  (M1)	   ρW1,	  W2à	  ρW2,	  W3	  àρW3,	  W4	  àρW4,	  W5à	  ρW5,	  W9	  
Model	  #2	  (M2)	   ρW1,	  W2à	  ρW2,	  W4	  àρW4,	  W3	  àρW3,	  W6à	  ρW6,	  W5àρW5,	  W7à	  ρW7,	  W8à	  ρW8,	  W9	  
Model	  #3	  (M3)	   ρW1,	  W2à	  ρW2,	  W3	  àρW3,	  W4	  àρW4,	  W6à	  ρW6,	  W5àρW5,	  W7à	  ρW7,	  W8à	  ρW8,	  W9	  
Model	  #4	  (M4)	   ρW1,	  W2à	  ρW2,	  W3	  àρW3,	  W5	  àρW5,	  W4à	  ρW4,	  W7à	  ρW7,	  W8à	  ρW8,	  W9	  
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An Implication of RFID-enabled Track and Traceability 
 
In this production line, processing time at each workstation varies among different 

models. Due to the limited resource capacities, W2 – Laser mounting and W3 – Photodiode 
mounting share the same resources (tools, machines, and labors). Testing station (W4) can 
process only one model at a time. Testing different amplifier models requires significant 
software setup time for the transition. Additionally, at sub-component assembly (W7), as 
amplifier models #2 and #3 have similar bill-of-material (BOM) and production structure; thus, 
assembling other models requires significant changes on assembling structure, resulted in 
increased machine set-up time. Ineffective decision making in these workstations can greatly 
impact the overall scheduling performances 

 
The real time RFID-based track and traceability system as presented in Figure 3 offers a 

great opportunity to facilitate dynamic scheduling activities. Adapted from Chongwatpol and 
Sharda (2013) [2], Figure 4 presents the scheduling rule at W1 as a result of improved 
information visibility and traceability through RFID. Additionally the system immediately notify 
the production planner when the average waiting time (ω) of amplifier model #1, for instance, is 
above the threshold value or the processing time (p) of amplifier model #4 is longer than that 
based on the historical data. Appropriate actions with root cause analysis can be conduct to solve 
the problem instantaneously.  In another case, the production planner notices from the RFID 
system that approximately 70% of failed-test WIPs is from amplifier model #3. He can stop the 
production for this model for further investigation and select other models to process instead in 
order to smooth the operations flow. 
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Figure 4: RFID-based Scheduling Rule at W1 
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5. PRELIMINARY ANALYSIS AND DISCUSSION 
 
A simulation approach is applied to examine the benefit of RFID-based scheduling rule. 

SimioTM, version 4.58, was used to develop a simulation model in manufacturing. Simio is a 
simulation modeling framework software package based on intelligent objects [16]. We examine 
the model results using the actual data observed in the production line for the baseline scenarios, 
which utilize the two most common dispatching rules (S1 – FIFO and S2 – EDD) for model 
comparison.  However, we can expect that implementing RFID (Scenario #3, S3) can lower the 
reliability and efficiency of the system through their initial “break-in” and learning phase. Thus, 
in this study, we disregard those issues and assume a mature phase of RFID deployment. Table 4 
presents the performance measurements including, average production time (API), Backlog 
Orders, Productivity, Bottleneck, and Utilization. Specifically, we would like to see how 
improved scheduling rule through RFID would affect the performance measures. 
                   
 
      Table 3: Performance Measures   

Improvement	  Measure	   Units	  of	  Measure	  

API	  
Average	  production	  time	  (hours/unit)	  	  
Comparing	  API	  among	  three	  different	  scenarios	  for	  amplifier	  
models	  

Backlogs	  
Delayed	  shipment	  (units/quarter)	  
The	  difference	  between	  work	  order	  released	  	  and	  the	  finished	  
products	  at	  the	  end	  of	  the	  quarter	  

Productivity	   Units/week/operator	  

Bottleneck	  	   Average	  Processing	  and	  waiting	  time	  (hour/unit)	  at	  W2,	  W3,	  W4,	  
and	  W7	  

Resource	  Utilization	  

𝐴𝑣𝑒𝑟𝑎𝑔𝑒  𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒  𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦  𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑒𝑑
𝑀𝑎𝑥𝑖𝑚𝑢𝑚  𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒  𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦  𝑎𝑠𝑠𝑖𝑔𝑛𝑒𝑑  

𝑥  100	  

	  
The	  percentage	  of	  the	  average	  time	  an	  operator	  is	  actually	  
occupied,	  compared	  to	  the	  total	  time	  that	  the	  operator	  is	  assigned	  
at	  each	  workstation	  	  

 
Our comparison is based on idealized systems in all scenarios, assuming perfect 

operations without any reading or scanning errors or no delay in production scheduling caused 
by (1) raw material issues, (2) the skill of the operators in performing tasks at each workstation, 
or (3) any machine downtime. Even though this study is based on real manufacturing process 
data, some limited amount of data for the RFID case such as time to code the RFID tags or time 
to update the system is available from a pilot study tested on the RFID reader model ALR-9800 
(Alien Technology).     

 
After a warm-up period of 5 weeks (approximately 3,000 work orders released) with 30 

replications, a steady-state condition is achieved and the potential effects of atypical initial 
system condition are assumed to be removed. In order to obtain accurate information on (1) 
backlogs that occurred due to the ineffective production scheduling or (2) the average production 
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time (APT) without considering overtime to catch up backlogs, we assume regular working 
period of 40 hours per week in this study.  
 
Comparison of the 1st Quarter Backlogs 

 
Table 4 shows that the number of 1st quarter backlogs decrease when RFID is used. With 

an average quarterly demand of 5,150 units for all product families, total backlog orders in the 
case of FIFO, EDD, and RFID scenarios are 245, 229, and 168 units respectively. By improving 
the production scheduling through information visibility, the production planner can effectively 
and efficiently determine the quantity and timing of production for each model at each 
workstation. In particular, amplifier model #4 shows significant backlog decrease when RFID is 
in use at 82.61% compared to the baseline FIFO scenario. Normally, priority rule at each 
workstation for the baseline scenario is set as First In-First Out (FIFO), assuming that an 
operator selects the WIPs based on the availability at the waiting area. Meanwhile, for the RFID 
scenario, an operator knows the exact quantity of each model in the waiting area and in the 
operating workstation. Thus, priority is set based on rush job condition, long wait time, or low 
failed-test ratio, for instance,  to reduce the setup time and to smooth the production flow. On 
average, RFID scenario shows significantly backlog reduction as opposed to the FIFO and EDD 
scenarios.  
 
 
Table 4: Backlog Comparison 
 

  Backlog Comparison (unit) %Backlog Reduction over S1 

Model S1 - FIFO S2 - EDD S3- RFID S2 - EDD S3- RFID 

M1 57 53 41 7.55% 39.02% 

M2 91 86 67 5.81% 35.82% 

M3 55 51 37 7.84% 48.65% 

M4 42 39 23 7.69% 82.61% 
Total 245 229 168 6.99% 45.83% 

 
 
 
Comparison of Average Production Time (ATP) 

 
This section presents the comparison of weekly average production time (APT) per unit 

for all amplifier models. Overall, the average APT is estimated at 22.64 hours for S1, 21.93 hours 
for S2, and 17.42 hours for S3 (See Table 5). Clearly, EDD and RFID scenarios show significant 
APT improvement at approximately 3.25% and 30% respectively, compared to the baseline 
FIFO scenario. Table 5 provides a comparison of APT for each model in details. For instance, 
the weekly demand for M4 is 195 units. With the FIFO scenario (S1), an APT per unit is 19.03 
hours. According to Table 5, APT performance gets slightly better in the case of EDD (18.57 
hours or 2.48%) and significantly improved in the case of RFID (13.14 hours or 44.82%). 
Similar improved APT performance can be seen for other models. The result is somewhat 
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reasonable especially when RFID is in use because an operator can keep track of the flow of 
each item and make a better scheduling decision. The waiting time at laser mounting (W2) and 
photodiode mounting (W3) decreases significantly. Similarly, the bottlenecks at the testing 
station (W4) decrease dramatically.  
 
Table 5: APT Comparison 

  APT Comparison (hour/unit) %APT Reduction over S1 

Model S1 - FIFO S2 - EDD S3- RFID S2 - EDD S3- RFID 

M1 15.76 14.96 12.65 5.35% 24.58% 

M2 27.01 26.17 22.22 3.21% 21.56% 

M3 28.77 28.02 21.66 2.68% 32.83% 

M4 19.03 18.57 13.14 2.48% 44.82% 
Average  22.64 21.93 17.42 3.25% 30.00% 

 
 
Comparison of Productivity  
 
In this production line, there are 20 operators working on PCBA assembly (W1), 40 operators at 
laser and photodiode mounting (W2 and W3), 40 operators at final assembly, sub-assembly, and 
packaging and QC, and 4 operators at testing workstation (W4). The average quarterly demand is 
estimated at 5,150 units. The productivity ratio (units/week/operator) is highest at 6.31 for S3; 
5.13 for S2 and lowest at 5.04 for S1. The total productivity improvement over baseline FIFO 
scenario (S1) for S2 is at 1.75% and for S3 20.13%. This productivity is used to measure the 
achieved productive use of the facility’s resources. Clearly RFID helps increase the productivity. 
The higher the productivity, the lower the cost of operations can be expected.   
 
 
Comparison of Bottleneck (W4) 
 

With the existing operations, W4 is the bottlenecks that cause the entire process to slow 
down. Alternatively, the capacity of this testing station limits the overall capacities, resulting a 
delay in the production schedule and shipment due date. The average number of units waiting 
(including regular WIPs and Failed-tested WIPs) before being processed at W4 for S1, S2, and S3 
are 153, 147 (4.08% improvement over baseline model), and 125 (22.40% improvement) units, 
respectively. With the appropriated priority setting of working and testing units, RFID helps 
smooth the operations flow, reducing the software setup time, and improve the bottleneck at 
testing workstations, compared to the non-RFID environment. The current average time waiting 
at W4 for S1 and S2 is estimated at 25.01 and 24.48 hours per unit, respectively. However the 
average time in waiting gets better in the case of RFID at 19.53 hours. The time in waiting is 
captured after the work orders have been released until they are processed at W4. The average 
testing time at W4 remains unchanged for the S1 (2.78 hours) and S2 (2.75 hours), while S3 (2.48 
hours) slightly decreases for RFID scenario.   
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Comparison of Resource Utilization 
 
One of the common goals of operations is to utilize its own manufacturing (machine or 

materials) resources, human and financial resources efficiently and effectively. We capture this 
perspective and measure whether resource utilization changes when RFID is deployed. We only 
focus on the operators, technical personnel, and existing number of workstations for model 
comparison.  Other resources such as materials, machines, equipment, and storage spaces or 
logistics resources remain unchanged for all scenarios. We measure the resource utilization 
(labor) in term of the percentage of the average time that an operator is actually occupied, 
compared to the total time that the operator is assigned at each workstation. For non-RFID 
environment (S1 and S2), utilization at W1 to W4 remain closely the same. There is no significant 
difference between existing operations (FIFO and EDD scenarios) in the facility. When RFID is 
in use, utilization decreases in all areas. Especially at W2, utilization drops down dramatically 
from approximately 86% to 80% (approximately 7.45% decrease over S1 and S2).  
In fact, we recognize that the utilization at W2-W4 is approximately over 80% for all scenarios. 
These high utilizations represent the actual situation when the assigned capacity (assuming 
regular working period of 40 hours per week) is reaching its limit, resulting in significant 
backlogs as presented in Table 4. Furthermore, decreasing utilization in one area means that 
operators have a certain amount of free time available to help in another area. In reality, as part 
of the job rotation policy, all operators are trained and capable of working in all workstations. 
This would give the upstream an opportunity to reassign the overall resource capacities to 
quickly respond to any changes or unexpected incidents such as delayed shipment (backlog) or 
rush orders from its customers. Accordingly, the overall productivity can be improved and the 
average production time or any backlog orders can be reduced. To capture the idea of utilizing its 
resources, for example, we simulate the RFID scenario (S3) by rotating an operator from W2 and 
W3 to heater cup assembly and sub-assembly stations (W6 and W7). Although the result shows 
that the utilization at W2 and W3 increases from 83% to approximately 96%, the backlogs for the 
first quarter shows somewhat improvement, decreasing from 168 units to 161 units.  
 
 
Table6: Utilization Comparison 

  Utilization Comparison %Utilization Reduction over S1 

Station S1 - FIFO S2 - EDD S3- RFID S2 - EDD S3- RFID 

W1 31% 31% 31% 0.32% 0.16% 

W2 86% 86% 80% 0.14% 7.45% 

W3 87% 87% 82% 0.10% 6.67% 

W4 87% 87% 83% 0.05% 5.26% 
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6. CONCLUSION 
 
We investigate the effect of RFID deployment in job-shop manufacturing environment. 

By improving WIPs visibility through RFID, we can better plan for shop-floor activities.  Real-
time and automatically tracking information on WIPs, failed-test, and RMA units helps reduce 
the gap between physical and information flow of the units. As a result, upstream activities know 
exactly which WIPs are being worked to ensure that the correct functions or process steps are 
performed. The RFID reader on the work station can identify whether or not the WIPs are correct 
for the work stations processed. WIP visibility reduces setup time, processing time, and waiting 
time and, more importantly, identifies information faster on the WIPs from the previous work 
station. We propose an information visibility-based scheduling rule that can be applicable to any 
shop-floor operations. This study serves as a case example on how RFID can be applied in 
manufacturing settings with the goals of reducing processing time or backlogs to increase 
customer satisfaction. 

 
This work has implications for further research. It would be of interest to understand how 

RFID affects a master production schedule (MPS), which determines when and how much of 
each product will be executed at the higher level of production planning and control. Mixed 
integer programming (MIP) model is commonly used to assist in master production schedule 
decision. Thus, it would be very interesting to see how granular level of information gained from 
RFID can be combined with such optimization technique to better develop a production 
scheduling system to either efficiently utilize the facility’s resources, maximize services levels, 
or quickly respond to customers’ demand variation. Additionally, the decision to move forward 
with RFID or delay RFID investment depends on the return on Investment (ROI). Thus, there is 
a continuing need to evaluate the economic impact of implementing RFID, which is the subject 
of a further study. 
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Abstract:  In this study, the dynamic performance of lean manufacturing systems is 
investigated, involving U-shaped cells using the concept of chained labor flexibility. Labor 
forms a major constraining resource alongside machine resources, and many of the 
advantages from Lean systems arise from labor flexibility and cross-training, a dual-resource-
constrained system context is assumed, with both machine and labor components, alongside 
several dimensions of labor flexibility such as labor assignment and scheduling rules, and  
labor cross-training. In addition, the relatively new concept of skill chaining is investigated. 
We draw insights from queuing models, followed by simulation investigation of a larger shop 
setting and statistical analysis of the simulation data. We assume several levels of chained 
labor flexibility, in addition to other relevant factors such as lot size, setup reduction, and 
labor assignment rules. The impact of chained cross-training and its differential impact on the 
performance of Lean systems are summarized.  
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ABSTRACT 

 

In spite of much touted benefits, lean implementation continues to be a major challenge for most 

manufacturing companies.  Parenthetically, it is important to note that determinants of lean 

production are not tantamount to actual lean performance.  It becomes imperative to determine 

the degree to which lean practices have been implemented across manufacturing industries.  To 

date, there have been spotty attempts in U.S. and in Europe to determine, especially across 

manufacturing industries, the extent to which manufacturing companies are engaging in lean 

practices and the degree to which various lean practices are implemented.   

 

We posit that there is gap in the research concerning the degree to which various manufacturing 

companies are using lean practices.  The purpose of this paper is to conduct a study that reaches 

across a wider spectrum of manufacturing industries and over a greater geographic expanse than 

had previously been accomplished.  Specifically, we first develop a comprehensive lean survey 

instrument to conduct an empirical study across Midwest manufacturing companies in U.S.  

Secondly, the paper examines and analyzes responses from 140 firms, mostly in the Midwest, 

and provides a discussion on the implementation status of various lean practices in these firms.  

It also compares the degree of lean implementation by firm size and job functions within these 

firms.   

 

1. INTRODUCTION 

 

From the introduction of Taylor’s scientific management principles, to the evolution from total 

inspection, statistical quality control, quality management, reengineering and the famous lean 

Toyota Production System (TPS), and now agile manufacturing, operations management has 

increased in significance as an applied academic discipline (Wrege, C.D. & Greenwood, R.G., 

1991; Douglas, T.J. and Judge Jr., W.Q. (2001), Liker, 2010).  Further, this progressive genre is 

now being applied in all aspects of organizations including, for example, lean offices and the 

error and waste elimination in health care systems (Brewton, 2009; Mann, 2009).  Consequently, 

lean principles and management have found their home together in operations research.   

 

With leanness as the centerpiece of both operations management practice and research, it is 

defined as the total removal of waste to achieve competitive advantages (Womack, Jones, and 
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Roos, 1990).  Proponents argue that, in addition to eliminating waste, the proper implementation 

of lean practices improves productivity, reduces lead time and cost, and improves quality and 

overall competitiveness (Lowe, Delbridge, and Oliver, 1997; Sriparavasta and Gupta, 1997, 

Womack & Jones, 2003).  According to Krafcik (1988) and Panizzolo (1998) plants with lean 

production policies are able to manufacture a wide range of models but maintain high degrees of 

quality and productivity.  Still, others contend that lean practices are too difficult, time 

consuming, fragile, complex, and costly to implement successfully (Cooney, 2002; Fliedner and 

Vokurka, 1997; Mason-Jones, Naylor & Towill, 2000; Yuself and Adeleye, 2002).  For example, 

one of the most difficult issues is resolving human resource challenges as workers strain to adjust 

to change and cost cutting measures (Albino & Garavelli, 1995; Bamber & Dale, 1999).  Some 

researchers advocate a systems approach emphasizing the need for lean practices in all functions 

of an organization including, for example, product development.  In short, lean must be 

organization-wide to be effective (Karlsson & Ahlstrom, 1996a; Womack & Jones, 1994).   

 

For the purposes of this research, we argue that lean practices have contributed substantially to 

the field of operations management practice and research.  However, in practice, transforming 

from wasteful to lean practices appears to be a challenge for most organizations.  Therefore, our 

primary concern is the degree to which lean practices have been implemented across 

manufacturing industries.   

 

2. THE RESEARCH MODEL 

 

With some updates, we chose the production model of Karlsson and Ahlstrom (1996b) to 

examine the operationalization of lean practices in the manufacturing companies that we 

surveyed.  Their goal was to create a model that could be used by practitioners as a tool to track 

progress in order to successfully introduce and maintain lean production.  Grounded in lean 

theory as proposed by Womack, Jones, and Roos (1990), their model, and a subsequent model 

further developed by Sanchez and Perez (2004), first identifies the determinants of lean 

production, i.e., the actions taken, the principles implemented, and the changes made to the 

organization to achieve the desired performance.  Additionally, five principles of lean include 

specifying value, identifying the value stream, flow, pull, and perfection (Womack and Jones, 

2003).  However, planning on the part of management can also improve the chances of success 

as they 1) develop critical success factors 2) define appropriate business measures 3) define key 

business processes 4) determine which process contributes to each target area, and 5) decide 

which processes require more detailed value stream mapping (Hines and Taylor, 2000).  Further, 

Karlsson and Ahlstrom (1996) listed the following groups of lean performance indicators, the 

focus of this study: 1) elimination of zero-value activities, 2) continuous improvement, 3) 

multifunctional teams, 4) just-in-time delivery, 5) supplier’s involvement and 6) flexible 

information system.   

Consistent with these studies, Panizzolo (1997) also identified six areas of concentration 

for manufacturing improvement: 1) manufacturing equipment and processes, 2) shop floor 

management, 3) new product development, 4) supplier management, 5) customer relations, and 

6) workforce management.  This model is generally sufficient to take into account most major 

dimensions of lean practices for the purposes of this research.  To this model, however, we add 

new technology driven systems such as autonomation (a process used by the Japanese for error 

proofing which eliminates human error through machine vision sensors) and agile pull systems 
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(customer orders transmitted directly to automated plant floor via inter or intranet system.  These 

systems fundamentally enhance the model such that global competitiveness depends on it.     

 

3. PREVIOUS EMPIRICAL STUDIES 

 

To date, there have been spotty attempts to determine, especially across manufacturing 

industries, the portion of companies that are engaging in lean practices.  For example, Doolen 

and Hacker’s (2005) study was limited to twelve firms in the electronics industry in the 

northwest region of the U.S.  Doolen and Hacker (2005) reviewed seven industry instruments 

and five academic research surveys to design a comprehensive tool to assess lean production 

practices.  While the most comprehensive survey found to date, we modified the survey to 

include newer fundamental competitive technology-drive systems which were not included in the 

original survey.  Doolen and Hacker found that all twelve of the manufacturers had implemented 

lean practices to some extent.  For example, electronic manufacturers ranked highest in shop 

floor management, new product development and supplier management.  However the industry 

was limited (as are most industries) because they are “subject to a variety of challenging 

conditions that limit the applicability of lean practices”.  Overall, organizational size and the type 

of manufacturing may be significant factors.  Larger organizations tend to have more resources 

available to implement lean.  Further, the demand of customers, for example, may determine in 

which areas a company excels at lean practices.  Equipment manufacturers may be forced, by a 

customer need, to adjust to rapidly changing requirements and to design equipment that meets 

new product and process requirements.  

 

Sanchez and Perez (2004) surveyed 350 service companies but only received 108 useful 

responses from a single geographic region near Aragon in Spain.  Their goal was to discover the 

use and usefulness of lean operations indicators.  While restricted by limited sample size, they 

also concluded that company size was the most important factor in determining the extent to 

which service companies expressed the use of lean indicators.  Panizzolo’s (1998) earlier efforts 

included only twenty seven international firms.  They concluded that to fully implement lean 

practices, the most important factors are the integration and management of external 

relationships, i.e., suppliers.  They advocated a move away from operations to relationships 

management.   

 

Wemmerlov and Hyer (1989) studied 53 U.S. mostly metal working firms including machine 

tools, agricultural and construction equipment, medical equipment, defense products, engines, 

and pieces and components.  They measured the benefits and extent of celluarization, i.e., the 

number and size of cells.  Of the 53 surveyed, 32 used cellular manufacturing to varying degrees 

and were able to achieve gains through it.  The only major support dimension for lean 

manufacturing considered in this study was human resources.  Some of these HR issues included 

selection of personnel, education and training, compensation systems, and resistance to change.  

Not surprisingly, human resource issues, especially resistance to change, were more salient than 

any technical issues.  Wemmerlov and Johnson (1997) conducted a similar follow-up study 

nearly ten years later.  They found that of 46 plants studied, most found cellular manufacturing to 

be a benefit with regard to lead time, customer response time, and quality.  However, 

organizational and human resource issues continued to the most problematic.  These earlier 
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studies did not rely on a comprehensive model nor did they measure most of the elements studied 

in the Doolen and Hacker research. 

 

Prior to Wemmerlov et al (1989, 1997), there were some limited studies of companies using 

cellular manufacturing.  These included Ham and Reed (1977), Levulis (1978), Burbridge 

(1979), and Hyer (1984).  Again, these very early studies were limited in the number of 

participating plants or companies and focused primarily on group technology applications.  Most 

of these empirical studies predated the development of useful research model for lean practices. 

 

While all of these studies have made important contributions to the body of lean literature, the 

question still remains, “What percentage of firms are actually using lean practices and to what 

degree across manufacturing industries?  To what degree various lean practices are prevalent 

among manufacturing industries?”  Therefore, the primary goal of this research is to cover a 

broader geographic area and a greater variety of manufacturing organizations.   

 

4. METHODOLOGY 

 

A comprehensive set of 29 representative lean practices was developed after reviewing relevant 

research literature, and reviewing surveys and assessment tools (Wemmerlov, Roos, & Jones, 

1990; James-Moore and Gibbons, 1997; Panizzolo, 1998; Benteley, Nightingale, and Taneja, 

2000; Karlson and Ahlstrom, 1996).  Each lean practice was further divided into 3-5 follow on 

sub-practices as shown in the sample survey (Appendix 1).  Respondents were asked to use a 3 

point Likert scale to answer questions related to each of the lean sub-practice.  The survey was 

made available online using www.monkeysurvey.com web site which hosted the survey.  The 

link for the survey was made available to 200 manufacturing companies in the Midwest region.  

The names of these companies were procured using a variety of sources such as published 

directory of manufacturers and the listings available with the local Chamber of Commerce.   Of 

all the completed surveys received, only 140 were found to be complete and usable. 

 

5. RESULTS 

 

Table 1 provides the summary scores on 15 lean practices across a variety of manufacturing 

industries.  It shows that the work standardization lean practice was implemented by 97% of the 

respondents’ companies while use of integrated flow operations lean practice was implemented 

by only 33% of the companies.  It is interesting to note that the mean score for integrated flow 

operations is higher than that for work standardization implying higher degree of its 

implementation.  Table 2 provides a summary of lean practice implementations by job function.  

Lean practices have the highest level of implementation in R&D with the overall score of 2.02. 

Lean practices are therefore implemented in R&D most of the time as compared to other two job 

functions.  R&D got higher scores on 15 out of 29 practices and only 3 out of 29 practices - 

utilizing Pokayoke, DFM, and delegating decisions to the lowest level possible - had the lowest 

numbers. Use of integrated flow operations (Nagara System) had the highest score out of the 15 

practices highlighted in R&D, which means it was is implemented with higher level of 

commitment.  However, it is noteworthy that the support for product customization has the 

highest score at 2.7.   
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TABLE 1: PRELIMINARY SUMMARIZED RESULTS ON 15 LEAN PRACTICES 

Function Percentage  Standard 

Deviation 

Score  

1. Reduce Set Up Time 85% 0.60 1.94 

2. Work Standardization 97% 0.61 1.71 

3. Implementation of 

Cellular Manufacturing 

Principles 

65% 0.59 2.09 

4. Performing Value Add 

Analysis to identify non-

value activities 

83% 0.59 1.98 

5. Utilizing Poka Yoke 78% 0.56 1.85 

6. Using TPM 79% 0.67 2.00 

7. Cycle Time Reduction 81% 0.60 1.82 

8. TQM 88% 0.72 1.91 

9. Application of 5S Criteria 73% 0.63 1.71 

10. Automation Usage 48% 0.53 1.88 

11. Improving Production 

Scheduling 
80% 0.63 1.94 

12. Using visual controls to 

detect problems 
80% 0.63 1.72 

13. Using small Lot sizes 63% 0.61 1.86 

14. Use of the integrated flow 

operations (also called 

Nagara System) 

33% 0.59 2.09 

15. Parts standardization  74% 0.57 2.03 

 

 

 

 

 

 

 

 

 

 

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 698



TABLE 2: SUMMARIZED RESULTS ON LEAN PRACTICES BY JOB FUNCTION 
Function Quality Manufacturing R&D 

1. Reduce Set Up Time 1.40 

 

1.92 2.14 

2. Work Standardization 1.65 1.64 1.93 

3. Implementation of Cellular 

Manufacturing Principles 
2.22 2.07 2.28 

4. Performing Value Add Analysis to 

identify non-value activities 

1.92 1.93 2.07 

5. Utilizing Poka Yoke 2.02 1.88 1.80 

6. Using TPM 1.94 1.89 2.26 

7. Cycle Time Reduction 1.69 1.80 2.13 

8. TQM 1.87 1.90 1.83 

9. Application of 5S Criteria 1.88 1.60 2.00 

10. Automation Usage 1.96 1.83 1.92 

11. Improving Production Scheduling 1.92 1.79 2.07 

12. Using visual controls to detect 

problems 
1.68 1.46 2.16 

13. Using small Lot sizes 1.71 1.70 2.03 

14. Use of the integrated flow 

operations (also called Nagara 

System) 

2.08 1.77 2.42 

15. Parts standardization  2.27 1.85 2.14 

16. Pull Flow System  1.38 1.66 1.42 

17. Use of concurrent Engineering 2.03 1.99 1.99 

18. Use of design for 

manufacturability (DFM) 

principles 

2.29 2.25 2.09 

19. Evaluating Suppliers  1.64 1.67 1.92 

20. Evaluate total cost of using a 

supplier  
2.38 2.17 2.20 

21. Exchanging Information with 

supplier  
1.81 1.77 2.04 

22. create long-term relationships 

with suppliers, 
1.99 2.20 2.21 
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23. Improve delivery performance 1.64 1.60 1.92 

24. Stabilize demand 1.78 1.96 1.95 

25. Provide services to enhance 

product value 
1.92 1.64 1.84 

26. Collects customer requirements 

information 

2.32 1.51 2.06 

27. Supports product customization 2.70 1.78 1.97 

28. Develops multi-functional 

workers 
2.43 1.84 2.09 

29. Delegates decisions to the lowest 

level possible 

2.13 1.90 1.85 

30. Total Mean of Functions 1.95 1.83 2.02 
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ABSTRACT 
 
Empirical studies do not examine openness’ effects on coproduction. The present study adopts a 
technology–organization–environment (TOE) framework to discuss the effects of TOE openness (openness of 
technology, openness of corporate culture, and openness to external environment) on coproduction. In addition, 
coproduction is central concerns in fast changing manufacturing and services environments. Yet, very few 
collaboration research studies have examined the impact of coproduction on firm performance, especially in 
financial and non-financial performance. This study further proposes coproduction mediates the relationship 
between TOE openness and firm performance. The discussion and conclusions will lead to a stronger 
understanding of TOE openness and coproduction.  
 
Keyword: Openness, TOE framework, Coproduction, Performance 
 
 
 

Introduction 
 
The customer becomes engaged as an active participant in a joint production process and service offering with 
the business [42] [67], in which the customer and the business’ employees interact and participate [48]. 
Although deepening commitments to customer relationship have advanced businesses from seeking to satisfy 
their customers to building and strengthening customer bonds to gain their lasting loyalty, they must also 
develop competencies that form, maintain, and optimize profitable relationships with customers (e.g., 
consumers or business clients) and encourage them to adopt an advisory or coproducer role. It behooves 
businesses to form collaborative partnerships with their customers and view them as coproducers. 
 
Seeing the customer as a coproducer (i.e., coproduction) is frequently discussed in new product development 
(NPD). Customers become involved in each NPD stage for the business to gain greater insights into their 
thoughts and opinions through input and feedback. Until recently, the predominant thinking (i.e., logic) was that 
customer value creation accompanies the product. However, the service dominant (S-D) logic proposed by 
Vargo and Lusch [64] provides an alternative view to the traditional goods-dominant logic, and suggests service 
provision rather than goods is the basis for economic exchange. They propose goods are distribution 
mechanisms for service provision and the customer is always a coproducer. Their logic recognizes how 
customer collaboration affects customer business coproduction (e.g., [4] [5] [22] [44]) and identifies its primary 
benefits as lower costs, customized service offerings, and increased productivity [2] [49]. Especially, many 
studies of coproduction focus on the implications of coproduction for the supplying firms, discussing its 
contribution to firms’ productivity gains [49]. Yet, very few research studies have examined the impact of 
coproduction on financial and non-financial performance. Thus, the underlying objective is to boost 
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coproduction to co-create effective values, which reflect in firm performance. 
 
Organizations can be viewed as open systems [55]. The idea of an “open system” or “openness” has been 
broadly used to analyze business conduct and benefits as a means of expanding value creation for organizations 
[21]. It seems likely that a firm gains advantage from using external sources of knowledge. For openness, firms 
may develop open model to create new products and services from internal collaboration and external 
cooperation with downstream or upstream partners. Although openness issues have manifested in several 
different areas (e.g., technology, strategy, process, culture, experience, relationships, communication), it is 
unclear whether and how openness initiatives in the contexts of technology, organization, and environment that 
are able to improve collaboration.  
 
A technology-organization-environment (TOE) framework [62] tends to incorporate three categories to develop 
a coproduction research. Reviewing the TOE’s studies, most of them focused on the e-business and innovation 
adoption scopes (e.g., [68] [69] [70] [71]), seldom had been done to do with the operating mechanism based on 
strategic perspectives. As a result, this study connects the characteristics of openness with the TOE framework 
(hereafter TOE openness) and proposes that three critical contexts were involved to identify the openness, 
including a) technological context in terms of the adoption of open systems [17]; b) organizational context with 
respect to possessing innovation and globalization culture [24]; c) environmental context in regard to opening 
boundaries to external environment [20] [30]. To fill this gap, this study intends to examine the impacts of TOE 
openness on coproduction and examines whether and how TOE openness promotes firm performance. This is 
captured in the research framework shown in Figure 1. 
 

 

 

 

 

 

 

 

 

 

  
 
The model suggests that TOE openness has a direct impact on coproduction, which in turn has impact on firm 
performance. In doing so, three specific questions are addressed: 1. Whether and how does TOE openness 
impact coproduction? 2. Whether and how does coproduction impact firm performance? and 3. Whether and 
how does coproduction mediate the relationship between TOE openness and firm performance? The purpose of 
this article is to provide an integrative framework of analysis of relationship between TOE openness, 
coproduction, and firm performance that addresses these issues. The article first discusses several important 
issues in the study of TOE openness, and then it presents a framework and its components, explains their 
definitions and impact on coproduction and performance and, finally, discusses some of the implications. Also, 
the model has the potential to contribute in both the theoretical and managerial realms. It presents a coherent 
analytical framework which can help managers and researchers to better comprehend TOE openness situations 
and analyze them as distinct coproduction-led strategies. Managers can use the model to design appropriate 
openness strategies according to their propensities to engage in coproduction, to select appropriate partners, and 
to design appropriate different marketing offers of coproduction opportunities. 

Figure 1. Theoretical model 
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Theoretical Background 
 
Contingency Theory 
 
Contingency theory has been used in many contexts, particularly in the field of strategic actions and 
organizational structure [31]. It also examines related variables’ (such as strategy and business model) 
contingent effects on firm performance [72]. Based on the arguments of de Luca and Atuahene-Gima [25], this 
study notes one of fundamental strands of contingency theory [27]. It is the “fit-as-mediation” view [65], which 
posits that managers choose or adopt organizational structures, processes, and strategies that reflect the 
particular circumstances of their organizations [31]. This study shifts the focus from corporate to TOE openness 
strategies and focuses on a structural construct that captures the firm’s collaboration practices with external 
parties, namely, coproduction. The mediation perspective specifies the existence of a significant intervening 
mechanism (e.g., organizational structure) between an antecedent variable (e.g., strategy) and the consequent 
variable (e.g., performance) [65]. When faced with keen competition, one of an organization’s predominant 
approaches is to pursue superior firm performance and competitive advantage through TOE openness strategies. 
However, drawing on the above discussion, this study concentrates on the salient aspect of a firm’s 
collaboration mechanism, namely coproduction that accounts for the effect of collaboration behavior on firm 
performance. Thus, coproduction as the way to mediate the link between TOE openness and firm performance. 
Given the limited attention the mediating view of coproduction had received, this study focuses on this 
perspective. The answers to these arguments are central to the understanding of how firms that co-product in 
competitive open environments to attain superior firm performance. 
 

Literature Review and Hypotheses Development 
 
Coproduction 
 
Coproduction is such as the joint production which is a situation of the customer and the firm's contact 
employees’ interaction and participation in the production [8]. Bovaird [11] points that the coproduction 
between service providers and service users or other community members is viewed as the supply of service 
through stable and long-term relationships and all members make substantial resource contributions. Gruen et al. 
[33] describe that coproduction behaviors included participating in related efforts, making suggestions to 
improve process, service or product, and proactively communicating problems. During service production 
process, customers provide resources to service organization in the form of either information or effort [39]. 
Hsieh and Yen [36] define coproduction as the extent to which customers give assistance to service providers to 
create the service. Lusch et al. [44] point that coproduction is involving the participation in the creation of the 
core offering, and happens with customers and any other partners in the value network even in many situations 
which includes through shared inventiveness, co-design, or shared production. This study defines coproduction 
as all participants including service providers and customers that involve in service production process, 
information and resources sharing, decision-making process, related co-meetings, response accurately and 
timely for requesting information. 
 
Although many fields are involved in coproduction, the point is an emphasis on front-stage consumer 
participation in service production. Through interaction with consumers, firms can coproduce new service via 
knowledge and information exchange. However, we find the lack relationships between coproduction and 
partners of firm side. Fewer researches focus on coproduction in the supplier side or even all related parties in 
the process. In addition, in early stages most notions about coproduction were conceptual view rather than 
empirical study. Therefore, we want to strengthen the empirical studies to explore coproduction. Based on the 
notion of coproduction which is applied by consumer side and we want to probe and explore the role of partner 
of firm side to extend in coproduction. 
 
TOE openness   
 
Kandemir and Hult [38] indicated that openness was the level to which parent organization(s) promoted 
information exchanging/sharing with their partners. This study compresses previous papers concerning 
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openness into three main categories as a whole. They were standardization of platform technologies [13] [17] 
[19], organizations with open culture or open-mindedness [10] [14] [23] [57], and open boundaries to external 
environment [30] [38] [41] [56]. They were relevant to the TOE framework [62]. This study extends TOE 
framework in openness, among them (a) technological context: refers to the compatibility and standardization 
of open systems which helped reduce operating hindrance and paper-based operations among functions or 
companies, and enlarge the working efficiency [17]; (b) organizational context: refers to both innovation and 
globalization culture of a company which assisted in bringing new opportunities and initiating new service [24]; 
(c) environmental context: refers to a set of processes including searching, screening, and signaling for 
fostering partner collaboration in R&D projects [30].  
 
Technological Context: Openness of Technology 
 
Openness of technology concerns the adoption of open systems technology to enhance compatibility over 
internal (or external) applications, as well as to promote data communication and cooperative computation 
among private processes. Open systems technology is defined as an approach to operate a set of standardised 
interfaces across all platforms and vendors that empowers the flexibility of IT infrastructure and allows network 
users to work together [47]. Open systems technology is characterised by providing a sufficient interoperability 
environment that enables two distributed processes to share selective data with one another and enhances 
coordination among their process operation, implying that a cooperative computation is occurring [17] [52]. At 
the same time, interconnectivity is another characteristic that favours the existence of open systems technology 
by bridging the gaps between the islands of private information to contribute information sharing and 
applications across different companies [17] [46]. Both of these capabilities shine a spotlight on the importance 
of open systems technology.  
 
With the dramatic reduction of costs in communications and the associated development of open standards [58], 
firms are increasingly deploying interorganizational systems to facilitate collaboration with their suppliers and 
trading partners [34]. Since the adoption of open systems enabled different parities or partners communicate 
effectively, speeded up organizational computing, and assisted in IT resources allocation [13] [17]. If firms 
adopt open systems technology to offer IT and functional standards, it will become easier to make technology 
interoperate and enable information to be more portable [18]. Thus, the feasibility and success of coproduction 
are shaped by the use of open system technology. 
 
Hypothesis 1: Firms with a higher degree of openness of technology will have better coproduction. 
 
Organizational Context: Openness of Corporate Culture 
 
Corporate culture is defined as a set of board, tacitly understood rules which presented fuzzy guidelines for 
employees to behave and make a decision under different environment [16]. An innovation culture was one way 
under particular consideration to express the concept of corporate culture [24]. It was a subculture possessing 
open-mindedness in a company’s core value and so as to be comfortable with any new ideas, opportunities, or 
even failure and defects [53]. It referred to the companies’ receptivity to any novel ideas or organization’s 
operational routine [15] [50]. Employees staying in the climate around openness atmosphere tended to generate 
new ideas or courage to invite new inventions [24]. When a group composed of diverse individuals with 
different cultural backgrounds, it was a good chance to stimulate intellectual conflict (resulted from different 
perspectives) which access new ideas to the enterprise [43]. The firms brought up diversity and openness 
internally to encourage new ideas and ignore punishment when unexpected results happened. This would 
enhance the willingness of members to foster innovative collaboration [29] [53]. With this openness of 
corporate culture, a firm can use the interchange of information among members to develop and create more 
collaboration. 
 
Hypothesis 2: Firms with a higher degree of openness of corporate culture will have better coproduction. 
 
Environmental Context: Openness to External Environment  
 
Opening to the external environment was considered as a set of activities including not simply various 
information collection from but also inner knowledge disclosure to the outside world [30]. In this respect, 
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openness to external environment refers to the degree of willingness to interact and involve with outside 
environment, characterized by three chief process components: searching, screening, and signaling. 
 
Searching was described as an attitude of seeking out useful information or knowledge from a wide variety of 
fields. Searching process involved the search for solutions of existing problems, new product/service ideas, and 
suitable channels for knowledge acquisition [40]. Screening implied to an open behavior of a firm and its 
insight into partner selection and resource identification [30]. Right partner selection and new/unutilized 
sources interaction stood an important status in maximizing the opportunities of firms’ operation performance 
and success, especially for whom allied with partners or cooperated in R&D [6]. Signaling was activities 
prepared to reveal knowledge with particular competences from whom possessed more information to those 
whom were less informed [60]. It was important that a firm should possess practical knowledge associated with 
market opportunities. They would be more experienced in gathering sufficient sources and better organizing 
operation process to commercialize the research outcomes into real innovations [7].  
 
Nevertheless, firms might lack of completely information about external environment. Firms and government 
initiatives necessitated collaboration with external parties for involving them into innovation process and 
product improvement [45]. Firms may combine the screening activity with a strategic signaling of their range of 
competencies to the external world. By signaling their competencies, firms will attract potential partners and 
thus open new opportunities for collaboration. From this viewpoint, firms more open to external environment 
should be more likely to engage in collaborative agreements. 
 
Hypothesis 3: Firms with a higher degree of openness to external environment will have better coproduction. 
 
Firm Performance 
 
Prior research has studied business performance from different perspectives, such as financial performance, 
business unit performance, or organizational performance [66]. To measure performance, one must consider the 
financial and non-financial performance of a firm [3] [32]. Financial performance refers to a measure of how 
well a firm uses assets from its primary mode of business to generate revenues. Non-financial performance is a 
long-term operational objective that emphasizes the importance of increasing customer loyalty, attracting new 
customers, and enhancing the image and reputation of a firm [9]. 
 
Many scholars contend that both customer and supplier firms seek collaborative relationships with each other as 
a way of improving performance [28] [59]. Supplier firms can obtain high sales and earn great returns from 
resources invested in maintaining long-term relationships with their customers [37]. Stank et al. [61] suggest 
that both internal and external collaboration are necessary to ensure performance. Partnerships can improve 
profitability, reduce purchasing costs, and increase technical cooperation [1] [35]. In addition, Perks [54] 
described that the advantage of collaboration can shared the costs and risks of research and development (R&D). 
Furthermore, collaboration leads to raise the speed to enter market [12] [26]. This study discovers that the key 
point of collaboration with others is creating a win-win situation which makes both sides gain more benefits. 
Therefore, in order to adapt the complex and changeful environment, it is necessary for firms to sustain their 
competitive advantage via collaborating with partners outside. Moreover, Lusch et al. [44] proposed that 
through involving customers and value network partners in coproduction activities, firms can gain competitive 
advantage. 
 
Hypothesis 4: Firms with a higher degree of coproduction will have better firm performance. 
 
The Mediating Role of Coproduction  
 
The preceding hypotheses link the relationships among TOE openness, coproduction, and firm performance. 
They suggest that TOE openness affects firm performance through the coproduction process. That is, firms can 
use openness strategies to cultivate a certain level of capacity in collaboration behavior, which in turn will 
attain firm’s superior performance. Thus, this study argues that coproduction plays a mediating role in the 
relationship between the independent variables of TOE openness and the dependent variable of firm 
performance.  
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Hypothesis 5: Coproduction mediates the influence of a) openness of technology; b) openness of corporate 
culture; c) openness to external environment on firm performance. 
 

Discussion and Conclusions 
 
Implications to Research 
 
This study makes four primary theoretical contributions. First, it contributes to the theoretical development of a 
conceptual model for explaining the relationships among TOE openness, coproduction, and firm performance. 
Despite the increasing importance of openness and coproduction, few studies in the literature have discussed 
these relationships and this deficiency is serious because of the increasing importance of coproduction. 
Accordingly, from the contingency view, this study builds up the conceptual model and hypotheses to indicate 
the mediating role of coproduction between TOE openness and firm performance. Second, this study 
contributes to the literature by examining the relationships among TOE openness, coproduction, and firm 
performance. This study proposes that coproduction is a critical mediator through which openness of 
technology, openness of corporate culture, and openness to the external environment positively affect firm 
performance. However, for coproduction to succeed, they still must be addressed since they are foundational.  
 
Third, the model presents a coherent analytical framework which can help researchers to better comprehend 
TOE openness (openness of technology, openness of corporate culture, and openness to the external 
environment) and analyze them as distinct coproduction-led enablers. In particular, this study offers robust 
insights into the effects of TOE openness on coproduction. This study adds to the growing volume of research 
on TOE framework impact that advocates the necessity of incorporating openness–related coproduction into 
examinations of the impact of TOE openness. Specifically, TOE openness is important because it helps firms 
continually transform their capabilities and resources and focus on open model to shape their coproduction 
strategies and tactics. Fourth, the framework developed in this study provides a starting point for empirical 
research about coproduction and be used for developing testable research hypotheses. Thus research should 
determine empirically the relative importance of each of the various openness preconditions, or of the various 
drivers that induce firms to engage in coproduction. In sum, coproduction is recognized as the method of choice 
for generating superior performance to improve a firm’s competitive advantage.  
 
Implications to Practices 
 
The study has four practical implications for management. First, managers must actively change their 
companies’ business models to ones of openness to stimulate their firms’ capabilities in terms of managing 
collaboration. Managers are advised to put more effort into preparing for and using open system technologies. 
In so doing, they can remove the restrictions of private proprietary systems so as to remain flexible enough to 
coordinate with the dynamic business environment. In terms of corporate culture, firms can reward 
entrepreneurships, engage in international interflow, and encourage the submission of new ideas. Moreover, 
managers should remain highly sensitive to competition and the macroenvironment while encouraging 
coproduction with partners and consultants, such as by cooperating with universities or participating in 
government-funded research and development projects. 
 
Second, a greater level of coproduction can stimulate creative and innovative practices that may eventually lead 
to better firm performance. Managers need to build up proper knowledge platforms that help nurture tacit and 
explicit knowledge interaction. In addition, they must provide greater incentives to motivate employees to 
exchange, learn, translate, and absorb knowledge to access innovations [51] [63]. Hence, to exploit the link 
between TOE openness and firm performance, managers first need to recognize the importance of—and then 
cultivate—coproduction.  
 
Third, the three antecedents provide a mechanism to assess the business' strengths and weaknesses. The 
strengths identify the leadership role (s) the business can assume in a coproduction relationship as they 
represent the competencies it has built over time. On the other hand, weaknesses signal areas that need to be 
addressed either internally through improvement plans or externally through partnerships. In seeking partners 
and customers who cannot only offset weaknesses but provide a distinguishable advantage, the business must 
also consider their long-term fit and the desired image produced through the association. In 
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business-to-customer relationships, addressing the strengths and weakness will vary, depending on the type of 
collaboration. 
 
Fourth, the model provides a basis for developing appropriate coproduction based TOE openness strategies. It 
can be used for facilitating firm performance according to according to the characteristics of coproduction. It 
can help managers to determine within which TOE openness strategies and use situations coproduction offers 
may succeed more. In addition, it may also help to design diverse types of coproduction offers and stipulate the 
values that such offers may provide to customers (or partners) in terms of benefits (or superior performance). In 
conclusion, this study wants to examine the relationships among TOE openness, coproduction, and firm 
performance. In the future, this study hopes that empirical evidence could support a contingency view and 
indicates that TOE openness can facilitate firm performance, primarily through improving coproduction. 
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Abstract 
 

Economic and business cycles create operational implications of capacity expansion and 

contraction and the concomitant plant closings. Based on a sample of 231 plant closing 

announcements made over a period of seven years, we identify the antecedents and 

consequences of plant closing announcements as reflected by financial measures of 

operating performance available on COMPUSTAT. We find that a firm’s operational 

performance around the time of the closing announcement depends critically on its size 

and profitability levels. We confirm earlier findings that large firms start closing plants 

first, while small firms resist longer but experience median control-adjusted decreases in 

sales, total assets and operating income of up to 11.68%, 14.37%, and 22.92%, 

respectively, in the first two years before the announcement year. Small firms also 

experience significant declines in total inventories, total costs, value of property, plant 

and equipment and return on assets in the two-year period before the closing. We find 

that recovery is generally slow, especially relative to a benchmark of industry peers, 

suggesting that sample firms may be faced with deeper problems that have not been 

properly addressed by the decision to close a plant.       

 

1. Introduction  

Plant-closing decisions mark important events in the life of a firm, both because of the 

likely significant impact on the firm’s profitability and goodwill, and the disruptive 

effects on workers and local communities, as echoed, for instance, in Cleveland (2009): 

“it’s always concerning when you hear of another plant closing”. Therefore, plant 

closings have generated constant interest among both academicians and practitioners 

seeking to better understand and cope with the implications of such decisions. The 

motivation for plant closure can vary significantly, ranging from adapting to market 

conditions to upgrading obsolete technology to dealing with local business issues, etc. 

(see Raturi et al. 2009 for a taxonomy of plant closing announcements).   

 

Extant literature offers some evidence regarding the behavior of firms that close 

plants. The game-theoretic analysis of Ghemawat and Nalebuff (1985, 1990) shows that 

large firms are the first to start closing plants in a declining industry. These findings are 
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validated empirically by Deily (1991) for integrated steel firms, and expanded by 

Reynolds (1988), who shows that higher cost firms close plants first. Other works, such 

as MacLachlan (1992) and Rubenstein (1987), find that most plants close as a result of 

mismatches between supply and demand, and indicate declines in sales, increases in 

inventory levels and cash flow problems as typical antecedents to plant-closing decisions. 

A variety of other works research plant closings from various perspectives, e.g., finance, 

operations strategy, organization and human resources (see Raturi et al. 2009 for a more 

extensive review of the related literature), however, they offer little guidance on what to 

expect about the operating behavior of companies around the time of closure.  

 

Thus, in spite of the wealth of literature on the topic, this empirical study 

represents, to the best of our knowledge, the first attempt to quantify the ex-ante and ex-

post impact of plant closing decisions on operating performance. We use a sample of 231 

plant-closing announcements made by publicly traded firms during 1997 – 2003, and 

annual financial reports available on COMPUSTAT to determine the degree of 

association between the decision to close a plant and a firm’s sales, asset and cost 

structures, inventories, and profitability. We also analyze how the implications of plant 

closings are mediated by firm size, profitability, and industry characteristics.  

 

The next section discusses our expectations regarding the operating performance 

of firms that close plants, and presents our main hypotheses. Section 3 describes de data 

collection procedure and Section 4 presents the event-study methodology used in this 

study. Section 5 contains our analysis and main results and Section 6 concludes the paper 

with a summary of key results and directions for further investigations.  
 

2. The operational implications of plant closing decisions 

This study proposes an empirical analysis of financial measures of operating performance 

to explore the ex-ante and ex-post implications of plant closing announcements. For 

example, antecedent operational conditions of plant closings that could have significance 

include longitudinal (temporal) tendencies in cost structure (total costs and cost of goods 

sold), inventory, sales, and operating income. Moderating the overall effect of plant 

closing on operating characteristics are company size, performance (measured by return 

on assets) and industry characteristics, as proposed in Ghemawat and Nalebuff (1985, 

1990), Reynolds (1988), MacLachlan (1992), etc.  

 

Firm size, as measured by the book value of total assets, affects plant closing 

decisions in two ways. A large firm with multiple plants that enjoys significant 

economies of scale may choose to close several smaller plants in order to retain these 

benefits when demand decreases. However, when we compare small and large firms, a 

firm’s size may affect its plant closing decision by altering the profitability of waiting for 

rivals to exit instead. Thus, large firms may close plants first (Ghemawat and Nabeluf, 

1985).   

 

Declining sales due to shrinking customer demand or intense competition often 

trigger plant closings. We expect changes in sales to be hardly noticeable in large 

organizations that close plants, whereas significant sales dynamics should be observable 
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in small firms. For example, if a large, Fortune 500 firm closes a plant of 300 workers, 

the financial consequences of this episode might be imperceptible in a annual financial 

statement. However, if the same event is triggered in a small (e.g., with value of total 

assets below $25 million) firm, we expect to see dramatic changes in sales (of the order 

of 50% or more) within the span of one year. In short, we expect sales to decline less 

(proportionately) in large firms that experience plant closures.  

 

H1a: Sales decrease before a plant closing announcement. 

H1b: Relationship is more significant in small firms (slope of sales decline for a 

large firm is lower than slope of sales decline for a small firm). 

While it is intuitive to expect declining sales before a plant closing announcement, 

it is not clear what happens thereafter. On the one hand, the firm may utilize the newly 

released resources and management talent to launch into new areas of growth. On the 

other hand, if this plant closing is part of a long-term trend of product, technology or 

management obsolescence, then we expect further weakness in sales. However, we 

expect that the percentage change in sales (either an increase or decrease) after a plant 

closing announcement will be less acute, ceteris paribus, since the aggregate resources 

(i.e., sales) will have already declined. 

 

H2: The rate of sales decline decreases after the plant-closing announcement.   

 

The profitability of a company, as measured by return on assets (ROA), clearly 

impacts the decision to close a plant. Firms with deep pockets and higher margins can 

afford to maintain obsolete or high wage facilities and may continue to do so just to 

preserve organizational status quo. In contrast, less profitable firms are more likely to feel 

pressured into making sweeping changes (such as plant closings) to reverse their fortunes, 

either through improved efficiency or through strategic redirection. Thus, when we 

measure margins as return on assets, we expect that: 

 

H3a: ROA decreases before a plant closing announcement. 

H3b: Relationship is more significant in small firms (slope of sales decline for a 

large firm is smaller than slope of sales decline for a small firm). 

 

 Moreover, a firm’s operational characteristics are likely to play an important role 

in mediating the implications of plant closure. For example, increasing inventory levels in 

a firm signals excess capacity and prior conditions of such increases should reduce after 

plant closing.  Thus, we expect that: 

  

H4a: Inventories increase before the closing announcement and start decreasing 

after the announcement.   

H4b: Relationship is more significant in small firms. 

 

The substance of this work entails evaluating the financial conditions that precede 

and follow plant closing announcements.  We use the period of announcement as the 

anchor, and use COMPUSTAT to assess specific financial metrics that precede and 

follow the announcements.   
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3. Data selection procedures and description  

 

We collected over 1,800 stories related to plant closings, spanning a seven-year period 

between 1997 and 2003. The Factiva database is our main source for finding 

announcements, but we also tapped into Dow Jones Newswire and Reuters. Sample 

companies are identified by performing a search using keywords such as close, closing, 

plant closing, shutdown, outsourcing. We studied each collected announcement and 

retained a total of 231 valid cases by eliminating duplicates, firms that had insufficient 

financial data on COMPUSTAT (we require five years of financial information for each 

sample company, as explained in section 4), firms that made multiple closing 

announcements, and stories that were oblique to plant closings. Statistics of our sample 

firms are shown in Table 1. 
 

Table 1. Descriptive Statistics of Sample Firms. 
 

Performance 

(million $) 

Two years before the 

announcement year 
Year of the announcement 

Two years after the announcement 

year 

Mean Median Std. Dev Mean Median Std. Dev Mean Median Std. Dev 

A
ll 

Fi
rm

s 

Sales 8,573.48 2,696.00 14,679.48 9,819.62 2,635.02 15,999.49 10,539.53 3,071.46 16,984.12 

Total Assets 9,534.37 2,783.66 17,172.13 11,802.14 2,748.36 19,881.53 12,669.93 3,020.02 21,180.06 

Operating Income 1,229.17 358.34 2,216.55 1,297.83 296.08 2,337.76 1,438.31 344.36 2,599.67 

ROA (%) 14.86 14.37 6.66 11.75 11.40 6.66 11.41 10.20 6.28 

Cost of Goods Sold 5,899.94 1,691.30 10,312.75 6,925.08 1,944.00 11,360.99 7,358.54 1,937.19 11,944.41 

Total Inventory 1,022.82 316.00 1,754.68 1,109.60 346.68 1,767.39 1,126.72 381.61 1,751.56 

Plant, Property, Equipment 2,800.85 766.00 4,567.24 3,289.53 817.85 5,279.17 3,368.62 782.64 5,352.73 

La
rg

e 
Fi

rm
s 

Sales 15,984.97 7,869.95 17,981.89 18,425.65 10,658.00 19,141.98 19,714.59 12,124.00 20,271.98 

Total Assets 18,182.15 9,545.06 21,072.43 22,597.03 12,930.40 23,718.61 24,199.12 14,042.00 25,232.29 

Operating Income 2,300.82 1,230.00 2,752.33 2,465.87 1,301.00 2,874.36 2,729.29 1,468.05 3,201.47 

ROA (%) 13.45 12.85 5.93 11.60 11.36 6.26 11.25 10.02 5.68 

Cost of Goods Sold 11,004.07 6,203.90 12,716.57 12,998.26 7,811.10 13,626.50 13,757.09 8,714.00 14,303.14 

Total Inventory 1,883.87 940.80 2,167.68 2,059.93 1,159.61 2,121.26 2,072.60 1,189.80 2,087.36 

Plant, Property, Equipment 5,283.84 3,395.80 5,437.12 6,246.89 4,038.00 6,206.79 6,401.44 3,964.00 6,259.30 

Sm
al

l F
ir

m
s 

Sales 1,225.87 915.69 1,025.12 1,287.77 951.66 1,117.59 1,443.56 1,002.30 1,379.62 

Total Assets 961.14 734.14 809.07 1,100.30 817.03 902.96 1,240.14 882.01 1,165.84 

Operating Income 166.76 122.00 172.56 139.85 100.83 152.48 158.45 91.32 193.34 

ROA (%) 16.27 15.48 7.06 11.89 11.86 7.05 11.57 10.63 6.85 

Cost of Goods Sold 839.81 658.75 721.83 904.26 715.42 792.86 1,015.15 778.52 1,003.60 

Total Inventory 169.19 120.27 152.81 175.65 149.18 153.33 188.98 129.05 187.16 

Plant, Property, Equipment 339.26 220.95 369.81 357.67 259.59 365.34 361.95 220.43 385.59 

Note: A sample firm is considered large (small) if the value of its total assets exceeds (is below) the median 

total assets for the entire sample in year -2 ($2,784 million).  

 

4. Methodology 

 

In this section we describe the methodological considerations underpinning our analysis, 

focusing on the time period for measuring performance, the approach used to determine 

performance effects, and the statistical tools used for testing significance of results. Our 

results are based on annual, company-level financial statements available from the 

COMPUSTAT database.  
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An analysis of the antecedents and consequences of plant closure requires the 

tracking of a company’s financial performance both before and after the closing 

announcement, as is common in the event-study literature (see, for example, Barber and 

Lyon 1996). The decision to close a plant is often the consequence of declining 

performance accumulated over time. Moreover, the closure of a plant may, on the one 

hand, help a company improve profitability. On the other hand, the conditions that led to 

the decision to close a plant may continue to influence a company’s performance even 

after the closure. Therefore, we search for signs and patterns in operational performance 

both before and after the closing announcement. 

 

A review of the literature that studies the effect of corporate events on operating 

performance (e.g., Hendricks and Singhal 1997, 2005, 2008 and Barber and Lyon 1996) 

reveals the lack of theoretical or empirical guidance on how to choose an appropriate 

period to study performance. The periods used in previous works range significantly and 

depend critically on the characteristics of the event studied and data availability. In this 

study, we examine operating performance over a period of five years centered around the 

year of the announcement. Specifically, we begin tracking performance two years before 

and end it two years after the event (or base) year, denoted here as year 0. For ease of 

exposition, each year in the study is indexed relative to the base year, such that the year 

right before the event year is -1, the year right after the event year is 1, etc. Blackwell et 

al (1990) use a similar period for their analysis of the long-term stock-market reaction to 

plant-closing announcements.  

 

4.1. Estimating abnormal operating performance 

 

In order to test the hypotheses stated in this study, we seek to estimate the level of ex-ante 

and ex-post abnormal operating performance induced by plant closure. Abnormal 

performance for a company is computed as the difference between actual performance 

with plant closure and expected performance had the plant not been closed. The first term, 

actual performance due to plant closure, is determined from the financial results reported 

by the company. The second term, expected performance in absence of the event, 

however, raises challenges as it is unobservable and, therefore, has to be estimated. As 

explained, for example, in Hendricks and Singhal (1997, 2005, 2008) and Barber and 

Lyon (1996), the most commonly used approach to estimating expected performance 

entails the identification of a group of benchmark firms that are similar to the company 

experiencing the event (henceforth called the sample company).  

 

Once the benchmark group is identified, the sample firm’s expected performance 

in absence of the event is computed as the sum between the performance of the sample 

company in the starting year of the analysis (represented by year -2 in our study, i.e., two 

years before the announcement year) and the change in median performance level of the 

benchmark firms over a period of interest.   

 

An analysis of the size and performance distribution of the sample companies in 

year -2 reveals a significant number of small companies (with value of assets below the 

sample median) that have had very good performance (with ROA values above the 
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sample median), as shown in Figures A1 and A2 included in the Appendix. As a result, 

we develop two different comparison groups. The first, named performance and size (PS), 

is based on Barber and Lyon’s (1996) size and performance matching, which is 

recommended as an unbiased and well specified approach in both random and 

nonrandom samples regardless of company size and performance (we have also 

experimented with the size and performance approach proposed by Barber and Lyon and 

results were identical to our PS method; therefore, we decided to not report those results 

here). The second group, performance – size –industry (PSI), is a simple modification of 

the first and attempts to match simultaneously on prior performance, industry and size, 

the three criteria identified by previous research as being important.                                    

  

We present next in detail the steps used to generate our two control groups. The 

steps used to generate the PS group are: 
 

Step 1. For each sample company s, we identify all benchmark firms of similar performance in the 

start year (i.e., index -2), i.e., with ROA within 90% to 110% of sample firm’s. Then, from the set 

of firms that meet the performance criterion, we select those with book value of total assets in the 

start year within 70% to 130% of firm’s s. The control firm that is closest in performance is then 

selected as the unique match to sample company s. 

 

Step 2. If no firm remains in the comparison group after we control for size, the firm that satisfies 

the performance criterion and is closest in size in the start year is used as the benchmark. 
 

Using the PS approach, in our sample of 231 firms, we are able to match 226 (97.84%) 

firms, 188 (81.39%) using Step 1 and 38 (16.45%) using the broader criteria in Step 2. 

 

The PSI-matched group is created using the following steps:     
 

Step 1. First, for each sample firm s, we identify all benchmark firms in the same two-digit SIC 

code in the base year and with similar performance (ROA within 70% to 130% of firm’s s in the 

start year).  We control for size, requiring that the book value of total assets be within 50% to 

150% of sample firm’s.  The firm that is closest in size and performance to the sample company, 

i.e., it minimizes an equally-weighted percentage error of form 100 [ABS(Assetss – Assetsc)/ 

MAX(Assetss , Assetsc] + 100 [ABS(ROAs – ROAc)/ MAX(ROAs, ROAc], is then chosen as the 

control for sample company s. 

 

Step 2. We attempt to match using all companies in the same one-digit SIC code. 

 

Step 3. We match on performance and size without regard to SIC code.  

 

Step 4.  Finally, if we still find no match using above steps, in an effort to match as many sample 

firms as possible, in Step 4 we identify the company that is closest in size and performance to the 

sample company, regardless of industry classification.   

 

The (PSI) approach allows us to match 230 of the 231 sample firms (99.57%), with 132 

(57.14%), 47 (20.35%), 36 (15.58%) and 15 (6.49%) firms matched using Steps 1, 2, 3 

and 4, respectively. Thus, the (PSI) matching criterion represents an attempt at 

controlling simultaneously for performance, size and industry while maintaining a 

reasonable balance between these three factors.  
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Table 2 provides a statistical comparison of performance and size characteristics 

of sample and control firms.  Both matching approaches lead to differences that are not 

statistically significant. Further, only 6.5% of all firms are matched using the broader 

criteria in Step 4. Therefore, the two matching groups that are built upon the main factors 

indentified in the literature, i.e., performance, size and industry, should control for any 

systematic biases in our results and lead to robust estimations of the operational effects of 

plant closing decisions.  

 
Table 2. Comparison of the size and performance characteristics of sample and control firms two 

years before the year of the plant closing announcement.  

 Performance-Size (PS) Performance-Size-Industry (PSI) 

Number of sample firms to be matched 231 231 

Number (percentage) of sample firms matched 225 (97.40) 230 (99.57) 

      Number (percentage) of firms matched in Step 1                    188 (81.39) 132 (57.14) 

      Number (percentage) of firms matched in Step 2 37 (16.02) 47 (20.35) 

      Number (percentage) of firms matched in Step 3 - 36 (15.58) 

      Number (percentage) of firms matched in Step 4 - 15 (6.49) 

Mean (median) total assets of matched sample firms 

(million $) 
9,579.76 (2,798.00) 9,435.73 (2,789.83) 

Mean (median) total assets of matched control firms 

(million $) 
8,154.39 (2,246.42) 9,267.54 (2,285.60) 

t-statistic (Wilcoxon sign ranked Z-statistic) for 

paired differences in total assets between sample 

and control firms 

0.97 (1.01) 0.11 (0.52)  

Mean (median) return on assets (ROA) of matched 

sample firms (%) 
14.84 (14.39) 14.82 (14.35) 

Mean (median) return on assets (ROA) matched 

control firms (%) 
14.97 (14.34) 14.66 (13.58) 

t-statistic (Wilcoxon sign ranked Z-statistic) for 

paired differences in return on assets (ROA) 

between sample and control firms 

-0.21 (0.045) 0.26 (0.31) 

Note: None of the pairwise differences are statistically significant at the 10% significance level. 

 

4.2. Reporting of results and statistical tests  

 

In presenting our main results in Section 5, we follow the conventions employed in the 

event-study literature and focus on reporting the paired differences in the change in 

performance between sample and control firms (see, for example, Barber and Lyon 1996). 

To control for outliers we first winsorize (cap) the data at the 2.5% level in each tail (this 

is a common approach to dealing with outlier observations in financial reports, see, e.g., 

Barber and Lyon 1996, Hendricks and Singhal 2005, Chen et al. 2005, etc). Note that our 

main conclusions remain unchanged when we use the alternative of symmetrically 

trimming the data at the same 2.5% level in each tail. Consistent with findings in Barber 

and Lyon (1996) that nonparametric Wilcoxon test statistics are more powerful than 

parametric t-statistics due to existence of extreme observations in accounting data 

(particularly when ratios are involved), we report here both the mean and the median 

abnormal performance of control-adjusted measures of performance, as well as the 

percentage of sample firms that experience negative abnormal performance.       
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5. Empirical Results and Discussion 

 

Figure 2 illustrates the year-over-year dynamics in abnormal sales for sample firms over 

the period of our study. We find that sales decrease for the overall sample in the years 

before the announcement, regardless of the control group used, however, the decreases 

are statistically significant only relative to the PS group. An analysis by company size 

reveals that small sample firms experience strong, statistically significant declines in 

sales before the announcement, while the evidence for large firms is split.  

 

Thus, large firms see abnormal positive sales in the years before the 

announcement relative to the PSI group, and a decline in sales in year -2, but an increase 

in the year before the announcement when compared to the PS group. We attribute the 

non-significant differences relative to the PSI group to an overall decline in sales 

experienced by the industries that represent the sample companies. Figure 2 highlights 

the significant mediating role that size plays on abnormal sales performance, and 

confirms the findings of Ghemawat and Nalebuff (1985, 1990) that large firms are the 

first to start closing plants in a declining industry (even as their sales appear to buck the 

industry trend), while small firms hang-on much longer, enduring strong declines  in 

sales.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overall, we find weak evidence that sales decrease before a plant-closing 

announcement. This trend is influenced by company size, being stronger and statistically 

significant for small firms and almost reversed in large organizations. Moreover, we find 

that the decline in performance attenuates after the announcement, but the improvement 

is not consistent in the PSI approach. It appears that the sample companies are slower 

relative to their peers in taking advantage of a rebound in sales in their industries. This 

signals that sample companies, regardless of size, are facing potentially deeper problems 

that have not been adequately addressed by plant closure.  

 

Year-over-year abnormal changes in ROA for the sample firms are included in 

Figure 3. In general, ROA decreases in the years before the announcement for all firms 

 

PS PSI 

Figure 2. Year-over-year, median abnormal changes in Sales for sample firms relative to the PSI 

and PS benchmarks. 

Note: The level of statistical significance for the Wilcoxon sign rank Z-statistic for the median is denoted 

by * (p value ≤ 10%), ** (p value ≤ 5%), and *** (p value ≤ 1%). 
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regardless of size (smaller firms experience larger declines), however, none of the 

abnormal differences measured is statistically significant at the 10% level. We find that 

sample firms have managed to control costs and assets in line with the declines in sales, 

thus explaining the non-significant changes in ROA. 

 

 
   
 

 
 

 

 

 

 We find weak evidence that the total inventory of sample firms increases in the 

first year of our study and then decreases in the year immediately before the 

announcement, as shown in Figure 4. Small firms are much more aggressive in cutting 

inventories before deciding to close a plant. We infer that small firms focus on 

eliminating inventories first in response to a decline in sales, and turn to the dramatic 

decision of closing a plant only as a measure of last resort. This further supports previous 

results in the literature that small firms will be the last to close a plant. We also find that 

sample firms keep a tight control on inventories in the years following the closing 

announcement, mirroring the dynamics of total sales.  

 
 

  
 

 

 
 

 

 

 

Figure 3. Year-over-year, median abnormal changes in ROA for sample firms relative to the PSI 

and PS benchmarks. 

Note: The level of statistical significance for the Wilcoxon sign rank Z-statistic for the median is denoted 

by * (p value ≤ 10%), ** (p value ≤ 5%), and *** (p value ≤ 1%). 

PS PSI 

Figure 4. Year-over-year, median abnormal changes in total inventories for sample firms relative 

to the PSI and PS benchmarks. 

Note: The level of statistical significance for the Wilcoxon sign rank Z-statistic for the median is denoted 

by * (p value ≤ 10%), ** (p value ≤ 5%), and *** (p value ≤ 1%). 

PS PSI 
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 In order to better understand the implications of plant closing decisions, we 

perform a multiple-regression analysis to investigate the role of certain company- and 

industry-level variables on abnormal operating performance. We examine multiple 

measures of abnormal performance, such as ROA, total assets, sales, PPE and total costs, 

over the three-year period spanning years -2 to year 1 (this period captures the maximum 

negative effects that lead to and follow the plant closing decision, as performance starts 

to improve, on average, in the second year after the announcement).   

 

 We formulate a variety of regression models that include industry- and firm-

level predictor variables related to size, performance, industry growth, industry 

concentration, and industry type. At the firm level, we expect size to be an important 

predictor of abnormal performance, with small companies experiencing a more severe 

decrease in performance metrics, as such firms are more likely to trail large companies in 

the timing of plant closure and, thus, experience more dramatic decreases in sales, assets, 

PPE, total costs, etc. Given the wide distribution of company sizes in our sample dataset, 

we use the natural logarithm of sales in the starting year of our study, year -2 to represent 

firm size (we found that the book value of assets can serve as an alternative proxy for size, 

with identical findings to sales). We first run our models with all firm- and industry-level 

predictors included, as shown in Tables 3 and 5 for the PS and PSI groups, respectively, 

to provide insights into the nature of the relationship between each predictor and our 

measures of abnormal performance. We then refine these initial models to reflect the 

individual characteristics of the various measures of abnormal performance, and focus on 

selecting predictors that lead to more parsimonious models (as indicated by an improved 

adjusted R
2
), as reported in Tables 4 and 6.  Goodness of fit measures for these latter 

models show F-values that are significant at the 5% level in all cases, and adjusted R
2
 

values ranging from 6.18% to 12.64%. 

 

Table 3. Regression analysis of PS-adjusted measures of abnormal performance; all 

variables are in the model  
Predictor Variables Sales ROA PPE Total Costs 

Intercept -2.51(-2.36)** -0.06(-0.62) -2.32(-1.89)** -3.38(-2.16)** 

Firm Size  0.92(0.75) -0.13(-1.03) 3.96(2.77)*** 0.80(0.44) 

Firm Inventories -0.16(-1.16) 0.01(0.63) -0.32(-1.99)** -0.20(-0.97) 

Firm PPE 0.06(0.48) 0.01(0.60) -0.26(-1.72)* 0.13(0.69) 

Firm Total Costs -0.78(-0.70) 0.12(1.00) -3.31(-2.55)*** -0.70(-0.42) 

Firm with pROA -2.73(-1.69)* -0.05(-0.32) -5.59(-2.98)*** -2.45(-1.03) 

Firm with nROA 2.23(0.90) 0.10(0.39) 0.92(0.32) 1.76(0.48) 

Industry Size 0.15(1.69)* 0.01(0.70) 0.02(0.21) 0.21(1.60) 

Industry Growth 0.97(1.66)* 0.05(0.85) 0.31(0.45) 1.19(1.38) 

Industry Concentration 0.85(0.6) 0.15(1.02) -0.61(-0.38) 1.77(0.86) 

Food And Kindred Products (SIC2 = 20) 0.13(0.52) 0.04(1.65) -0.30(-1.01) 0.11(0.28) 

Chemicals And Allied Products (SIC2 = 28) -0.24(-0.94) 0.02(0.62) -0.42(-1.40) -0.26(-0.68) 

Electronic Equipment (SIC2 = 36) -0.21(-0.88) -0.02(-0.59) -0.35(-1.24) -0.18(-0.50) 

Transportation Equipment (SIC2 = 37) -0.23(-0.83) -0.03(-1.08) 0.27(0.83) -0.30(-0.73) 

Number of Observations 217 217 217 217 

Model F Value 1.87** 1.14 2.44*** 1.27 

Model R Square (%) 10.71 6.78 13.51 7.52 

Model Adjusted R Square (%) 7.51 4.81 8.97 4.60 
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Table 4. Regression analysis of PS-adjusted measures of abnormal performance; select 

variables  
Predictor Variables Sales ROA PPE Total Costs 

Intercept -1.73(-2.35)** -0.03(-2.26)** -2.19(-4.21)*** -2.08(-1.97)** 

Firm Size  1.46(1.72)*  4.15(3.19)***  

Firm Inventories -0.20(-1.59)  -0.35(-2.27)** -0.14(-1.20) 

Firm PPE   -0.27(-1.99)** 0.20(1.98)** 

Firm Total Costs -1.22(-1.45)  -3.45(-2.90)***  

Firm with pROA -3.31(-1.35)** -0.17(-1.41) -5.88(-3.27)*** -1.22(-0.74) 

Firm with nROA 1.79(0.77) 0.18(0.80)   

Industry Size 0.07(1.12)   0.11(1.37) 

Industry Growth 1.14(2.16)** 0.06(1.07)  1.22(1.56) 

Industry Concentration  0.13(1.07)   

Food And Kindred Products (SIC2 = 20) 0.25(1.12) 0.06(2.49)***   

Chemicals And Allied Products (SIC2 = 28)  0.03(1.36) -0.41(-1.55)  

Electronic Equipment (SIC2 = 36)   -0.38(-1.81)*  

Transportation Equipment (SIC2 = 37)     

Number of Observations 217 217 217 217 

Model F Value 2.87*** 2.16** 3.76*** 2.82** 

Model R Square (%) 9.93 6.18 12.64 6.87 

Model Adjusted R Square (%) 8.98 5.78 10.28 6.04 

 

 

 

 

 

Table 5. Regression analysis of PSI-adjusted measures of abnormal performance; all 

variables are in the model  
Predictor Variables Sales ROA PPE Total Costs 

Intercept -2.77(-1.95)** 0.04(0.31) -3.52(-0.86) -2.90(-2.10)** 

Firm Size  2.13(1.30) -0.21(-1.58) 7.09(1.51) 2.74(1.72)* 

Firm Inventories -0.41(-2.30)** 0.01(0.31) -0.92(-1.82)* -0.39(-2.26)** 

Firm PPE -0.08(-0.48) 0.03(2.48)** -0.95(-1.98)** -0.03(-0.21) 

Firm Total Costs -1.56(-1.05) 0.17(1.40) -4.97(-1.16) -2.25(-1.55) 

Firm with pROA -3.02(-1.43) -0.07(-0.39) -4.27(-0.70) -3.28(-1.60) 

Firm with nROA 0.07(0.02) 0.30(1.11) -2.93(-0.31) -1.25(-0.39) 

Industry Size 0.09(0.73) 0.01(0.21) -0.18(-0.53) 0.11(0.36) 

Industry Growth 0.55(0.71) 0.03(0.42) 0.52(0.23) 0.50(0.65) 

Industry Concentration 0.73(0.39) 0.21(1.35) -4.34(-0.81) 0.94(0.52) 

Food And Kindred Products (SIC2 = 20) 0.02(0.05) 0.06(2.26) 0.05(0.05) 0.04(0.11) 

Chemicals And Allied Products (SIC2 = 28) -0.05(-0.14) 0.02(0.61) 0.60(0.60) -0.18(-0.52) 

Electronic Equipment (SIC2 = 36) -0.39(-1.22) 0.05(1.87) -1.42(-1.53) -0.41(-1.31) 

Transportation Equipment (SIC2 = 37) -0.33(-0.89) 0.03(0.86) 0.04(0.03) -0.42(-1.15) 

Number of Observations 223 223 223 223 

Model F Value 1.55* 1.35 1.22 1.85** 

Model R Square (%) 8.80 7.75 7.03 10.31 

Model Adjusted R Square (%) 6.60 4.25 3.86 8.13 
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Table 6. Regression analysis of PSI-adjusted measures of abnormal performance; select 

variables  
Predictor Variables Sales ROA PPE Total Costs 

Intercept -1.62(-3.41)*** 0.06(1.31) -4.81(-3.06)*** -1.63(-3.55)*** 

Firm Size  1.80(1.64)* -0.24(-2.26)** 4.27(1.33) 2.65(2.50)*** 

Firm Inventories -0.40(-2.44)**  -0.74(-1.66)* -0.34(-2.19)*** 

Firm PPE  0.04(3.12)*** -0.65(-1.74)*  

Firm Total Costs -1.31(-1.20) 0.20(2.02)** -2.63(-0.87) -2.14(-2.03)** 

Firm with pROA -2.67(-1.53)   -3.67(-2.19)** 

Firm with nROA  0.25(0.97)   

Industry Size     

Industry Growth 0.52(0.69)    

Industry Concentration  0.17(1.27)   

Food And Kindred Products (SIC2 = 20)  0.06(2.34)**   

Chemicals And Allied Products (SIC2 = 28)     

Electronic Equipment (SIC2 = 36) -0.27(-1.07) 0.05(2.24)** -1.57(-2.33)** -0.33(-1.46) 

Transportation Equipment (SIC2 = 37)  0.03(1.05)  -0.26(-0.87) 

Number of Observations 223 223 223 223 

Model F Value 3.22*** 2.07** 2.93*** 3.77*** 

Model R Square (%) 8.21 7.20 6.33 9.48 

Model Adjusted R Square (%) 7.66 6.73 5.71 8.97 

 

 As expected, we find firm size to be one of the main moderators of abnormal 

performance, as illustrated in Tables 4 and 6, with larger firms experiencing higher (i.e., 

more positive) abnormal sales, total costs, and PPE associated with plant closure. 

Moreover, our regression results confirm the intuition that firms with high levels of 

inventories, total costs, or PPE (especially when measured relative to the PSI benchmark) 

will experience abnormal decreases in operating performance (as represented by sales, 

PPE and total costs). However, firm-level measures of performance appear to have an 

opposite effect on abnormal ROA under both matching approaches, as shown in Tables 4 

and 6, whereby small firms incur higher levels of abnormal ROA when compared to 

larger firms, and firms with high levels of inventory, PPE and total costs achieve higher 

abnormal ROA.  This behavior can be attributed to the different dynamics in operating 

income and assets (the terms that define ROA, a relative measure of performance) for the 

small and large companies, respectively.  

  

 Thus, as illustrated in Figure 5 for the PSI group, small firms consistently 

decrease their asset base during the period of this study, while large companies display a 

completely opposite behavior. Moreover, this decrease in total assets dominates the 

decrease in operating income for small firms, explaining why the cumulative abnormal 

change in ROA from year -2 to year 1 is less negative for the small firms, hence, our 

regression findings.  

  

 We also find evidence that firms with higher ROA (relative to their industry 

median, i.e., pROAi > 0) experience more negative abnormal performance. We 

conjecture that, ceteris paribus, profitable firms wait longer than their less profitable 

peers before deciding to close a facility, thus witnessing a more severe deterioration in 

performance around the time of the announcement.  
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 In line with our initial expectations, industry-level variables size, growth and 

concentration have mostly a positive effect on abnormal performance. We infer that firms 

performing in growing industries are more likely to close plants for reasons other than 

weakness in sales (e.g., business or strategic reorientation, network consolidation, global 

logistics, ossified equipment, process reengineering, etc., as explained in Raturi et al. 

2009), therefore recording positive abnormal performance at the time of the 

announcement. Similarly, companies operating in large industries, or industries 

characterized by high levels of competition (i.e., higher concentration indices) are more 

likely to react quicker to any sales downtrends (based on evidence by Ghemawat and 

Nalebuff 1985, 1990 whereby companies with larger numbers of plants are the first to 

close facilities in a declining industry), thus explaining the positive effect of industry size 

and concentration on abnormal performance. Also, there is evidence that industry type 

could have a weak effect on abnormal performance, reflecting the potentially different 

motivation for plant closure in these industries, such as industry consolidation, process 

improvement, equipment upgrades, etc.    

 

6.  Conclusions and Next Steps 

 

The area of plant closings is a neglected research topic in operations management. While 

most operations textbooks dedicate ample discussions to facilities and planning decisions 

and coverage of capacity expansion is extensive, relatively little is known about the 

nature of plant closings, reasons, antecedent conditions, and consequences. To better 

 
 

 

A B 

C 

Figure 5. Cumulative abnormal A) total assets, B) operating income and C) ROA performance 

relative to the PSI benchmark. 
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understand the implications of plant closing decisions, we are proposing one of the first 

empirical studies related to plant closing in operations management. 

 

 Using a sample of 231 public firms that made plant-closing announcements and 

accounting-based measures of operational performance available from COMPUSTAT, 

we find that the antecedents and consequences of plant-closing decisions depend 

critically on firm size and performance. Our analysis confirms earlier findings that, in a 

declining industry, large firms are the first to start closing plants. Median decline in sales 

in the two years prior to the announcement year ranges between 0.23% and 7.07% for the 

entire sample, and between 7.50% to 11.68% for firms with value of total assets below 

the sample median.  

 

We find evidence that sample firms, both large and small, continue to experience 

declining performance, albeit at a slower pace, even after the plant-closing decision. Thus, 

over a 5-year period, starting 2 years before and ending 2 years after the year of the 

announcement, the median control-adjusted sales of sample firms decline 17.82% 

(4.65%) relative to the PS (PSI) benchmark, with small firms experiencing declines of 

20.41% (8.06%). This result confirms the intuition that, overall, the industries represented 

in our sample are undergoing a period of weak sales relative to the wider selection of 

firms in the PS group. The sales of sample firms appear to be following an improving 

trend relative to the PS group after the announcement. A comparison against the PSI 

benchmark, however, reveals a deterioration in the sales or sample companies, regardless 

of size, in the second year after the announcement, indicating that sample firms are not 

able to fully benefit from improving sales in their respective industries. This may be 

related to more serious problems that were not adequately addressed by the plant closure. 

 

  Regression analysis provides evidence that firm profitability (ROA) plays a 

similar role to size in the timing of the closing decision, as more profitable firms 

experience more negative declines in performance before the announcement, implying 

that they wait longer before reaching this decision. Further, we find that, in general, 

abnormal performance is inversely related to a firm’s levels of inventories, total costs and 

PPE. Finally, industry characteristics such as size, level of competition and growth lead 

to positive abnormal performance in firms that announce plant closures.   

 

 This work creates a number of opportunities for future research. A first extension 

would focus on developing a better understanding of the reasons for plant closure, e.g., 

why are some firms closing plants when others of similar size, performance and industry 

do not (given some of the non-significant performance differences between sample and 

control firms identified by this study)? Additionally, it is interesting to analyze the 

connection between the reason for closure and performance signals that companies send 

before and after the event. A second potential extension is to consider the short- and long-

term stock market reaction to plant-closing announcements and extend earlier work of 

Blackwell et al (1990), Clinebell and Clinebell (1994), Spivey et al. (1994) by 

determining whether the investor’s reaction is mediated by company size, performance, 

industry and reason for closure.  
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 8. Appendix  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A1. Size Distribution of Control (SIP) and Sample Companies in Year -2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A2. Size (AT) and Performance (ROA) Distribution of Sample Companies in Year -2 
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SOCIAL INNOVATION THROUGH APPROPRIATE TECHNOLOGY: 

WHAT IS THE INITIATIVE OF BUSINESS MODEL? 

 

 

ABSTRACT 

There is a growing concern all around the world about faltering economy that doesn’t seem to 

pick up for the time being. Professor C.K. Prahalad suggested BOP (The Bottom of Pyramid) 

theory and said targeting socially vulnerable groups, which have been out of focus in a 

capitalist society, would revive a current weak economy. How can businesses help them who 

have relatively less money to spend? Appropriate Technology is in the spotlight now for such 

a reason. This paper introduces appropriate technology and social innovation and suggests 

how social enterprise business models can improve through social innovation. 

 

Keyword: Social innovation, Appropriate Technology, BOP (The Bottom of Pyramid), 

Social enterprise, Business model 

  

1. INTRODUCTION 

More and more social services are necessary in various parts of the world as the world 

economy remains sluggish, which makes social enterprises more important. With socially 

meaningful values as its motto, social enterprises make a profit and reinvest it to grow. To 

achieve a variety of social goals, social enterprises focus on innovating society with creative 

ideas. European countries have already suggested cooperative models to support and finance 

social enterprises. Recently, moreover, as IT industry advances and businesses with high 

technology take part in the move, social entrepreneurship is rapidly spreading. In Korea, 

however, a small number of personal social enterprises were founded from the late 1990’s but 

the trend is steadily on the rise since the bill was enacted to foster social enterprises in 2007. 

In addition, many conglomerates are making efforts to do their part as corporate social 

responsibility has become more important. However, a few businesses use appropriate 

technologies both in Korea and abroad. Consequently, society as a whole is looking for 

innovative activities to use them and to tackle social problems. This paper introduces 

technology-intensive social enterprises and suggests social business models based on 

technology and innovation.  
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2. SOCIAL INNOVATION AND APPROPRIATE TECHNOLOGY DEFINITION 

OF SOCIAL INNOVATION 

Social Innovation is about new strategy, concept, idea, and organization that seek to deal with 

every kind of social demands and problems such as environment, education, or healthcare 

based on individual ability. Young Foundation (2011) examines individual welfare in current 

situations and defines it as a new business mechanism which can be improved. In a broader 

context, it is a process in which social goals are designed, developed, and advanced to new 

ideas. It generally means progressive activities and services which are powered by goals to 

meet demands society has (Mulgan, 2007). It can be also defined as strategy, concept, idea, 

and structural pattern broadening and strengthening the role civil society takes (Yuko 

Harayama, Yoko Nitta 2010). 

 

2.1. CHARACTERISTICS OF SOCIAL INNOVATION 

According to TEPSIE (Theoretical, Empirical, Policy Foundation for Social Innovation), 

social innovation has four characteristics. Firstly, hierarchical order does not exist among 

different fields as it is cross-sectional. Second, it is mainly focused on open cooperation. 

Third, it is user-centered and user-oriented, which means users lead innovation as producers 

themselves. Forth, it is mutual and cooperative and, thus, emphasizes that each sector should 

be aware of the relation and work together.     

2.2. Social Innovation and Appropriate Technology in BOP 

BOP (Bottom of Pyramid) means a market for a low-income bracket of society. Franklin 

Roosevelt used the concept first in 1932 and it came to mean the bracket at the bottom of the 

Pyramid as C. K. Prahalad defined it. To satisfy new expectations and demands from society, 

governments and businesses are recently stressing the importance of welfare spending and 

corporate social responsibility. Now, appropriate technology is drawing low-income people’s 

attention not only from developed countries but also all over the world. Many Western 

developed countries are already engaged in a variety of businesses, mostly led by social 

enterprises, and it has helped local residents to achieve economic success. Using Appropriate 

Technology and producing goods are useful for the poor, those countries are successfully 

fighting poverty and making companies take corporate social responsibility. “Appropriate 

Technology” is more than just technology here. Rather, it has broader meaning in an 

economic sense including culture, social characteristic, economic size, and sustainability. A 

British economist E. F. Schumacher said human-scale, decentralized, and appropriate 

technologies are more helpful for better quality of life, naming it Intermediate Technology. 

The term was renamed as Appropriate Technology after a long debate later.  

 

3. SOCIAL BUSINESS MODEL 

Many different kinds of business models have been suggested to create new opportunities 
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through appropriate technology. Elkington and Hartigan (2008) classified social business 

model into three business types. 

3.1. Leverage Nonprofit Venture Model 

Until recently, governments and nonprofit organizations have supported and run social 

business models and the United States has been leading the trend. The most pronouncing trait 

of such a model is that it uses available resources as leverage for public good and the main 

purpose is to bring the resources to an economically vulnerable group. Entrepreneurs provide 

Human resources and technological infrastructure so that economic advances can last for a 

long period.  

3.2. Hybrid Nonprofit Venture Model 

This model comes with a certain level of profit, compared to Leverage Nonprofit Venture 

Model, and is popular among many social entrepreneurs because novel forms of social and 

environmental values can be created through the model. The model is quite similar to the 

previous model in that both are designed to help minority groups in the market but the latter 

does not guarantee profit. With Hybrid Nonprofit Venture Model, governments or businesses 

develop marketing strategies for the poor and provide the goods and services, and, in the end, 

they can collect part of their initial investment.   

3.3. Social Business Venture Model  

This model is independent profit-seeking unit whose main focus is on social mission. 

According to the model, enterprises are founded to yield profit and they do certain activities 

to bring change to society and environment. Such businesses exist to make profit or 

maximize shareholders’ earning. In addition to it, they distribute part of profit to provide 

better welfare programs to the poor in developing countries and to bring balanced 

development of local communities. Or they reinvest part of profit to make their products 

consistently available. 

<Table 2> Examples of Social business model 

Business Model Examples 

 

Leverage Nonprofit Venture Model 

 

 

Kaymac Rotomoulders and Pioneer Plastics South Africa : Q drum 

PLAYPUMPS International : Play Pump 

Institute for One World Health : Medicine 
 

Hybrid Nonprofit Venture Model  
 

DELIGHT : Low price Hearing-aid  

PHILIPS : Chulha 

SCHEFFLER : Scheffler Reflector 

 

 

 

Social Business Venture Model 

 

 

GE : Eco-magination  

Vestergaard Frandsen Group : Life Straw 

As Initial Leverage Nonprofit Venture Model brings a certain level of profit, along with part 

of initial investment, the model develops gradually into Hybrid Nonprofit Venture Model. 
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Profit from the process goes to product development for social purpose and the second model 

advances to the third model, Social Business Venture Model. The shift is shown as follows.  

 
< Figure 1 > Development processes of Social business Model 

 

Case analysis shows that Korea is at an early stage in the process, with most businesses in 

between Leverage Nonprofit Venture Model and Hybrid Nonprofit Venture Model. Foreign 

countries have more advanced version of venture businesses which are either Hybrid 

Nonprofit Venture Model or Social Business Venture Model.  

 

4. A VARIETY OF PRODUCT BASED ON APPROPRIATE TECHNOLOGY OF 

SOCIAL ENTERPRISE 

Plenty of case analysis of Korea and other countries shows that diverse goods and services 

are produced using appropriate technology including IT, transportation, finance, water, health 

care, and living. Most products made by social enterprises with appropriate technology and 

technology-based services are personal care products and medical supplies. Appropriate 

technology itself is targeting the poor in developing countries and many businesses are highly 

interested in fields which benefit marginalized groups in developing countries. According to 

Professor C.K. Prahalad’s BOP (Bottom of Pyramid) theory, the world’s low-income 

population account for more than half of the globe and goods made with appropriate 

technology are expected to become more diverse as demands for such products are expanding 

even among those who are in the upper parts of the Pyramid. Appropriate technology can be 

also used in every part of the world including construction, food, transportation, education, 

and communications. Appropriate Technology in Korea is being used in a small number of 

limited sectors since Korean businesses mostly develop skills and make products with major 

consumers in their minds. 
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<figure2> A graph of a variety of products  

 

5. COOPERATIVE SYSTEM 

Case analysis of foreign countries suggests different types of cooperative system using 

appropriate technology. It can be grouped into two large categories, one between private 

businesses and the other between private businesses and government organizations. The 

former includes cooperation between non-governmental organization and social enterprise 

and between non-governmental organization and commercial enterprise. The latter includes 

cooperation between government organization and social enterprise, between government 

organization and commercial enterprise, and among government organization, non-

governmental organization and commercial enterprise. The system can be summarized as 

follows.  

< Table3> categories of cooperative System 

Category Cooperative System Definition Example 

Private – 

Private 

Partnership 

NGO-Social 

Enterprise 

NGOs and social enterprises work 

together in partnership; Both manage 

joint projects or NGOs establish and run 

local social enterprises. They generally 

do not seek commercial profits.  

∙G-Saver(GoodNeighbors-

Good Share) 

∙ Life straw, PermaNet 

(Vestergaard Frandsen-UN) 

NGO-Commercial 

Enterprise 

Commercial enterprises develop 

appropriate technologies for goods and 

services and distribute or sell them in 

local areas.  

∙Chulha(Local NGO-Philips) 

∙ Care-stick(Korea Food for 

the Hungry International-

Hyundai Hysco) 

Private – 

Public 

Partnership 

Government Agency-

Social Enterprise 

Social enterprises do business of 

appropriate technologies while seeking 

social goals with the help and support 

from government.   

∙Q-Drum(Government-

Kaymac Rotomoulders and 

Pioneer Plastics South Africa 

∙Solar Cooker(Global Green 

Growth Institute-Energy 

Farm) 

IT 

6% Trans 

6% 
Finance 

3% 

Water 

Resources 

16% 

Health 

19% 

Life 

31% 

Constructi

on 

10% 

Education 

9% 

0 

2 

4 

6 

8 

10 

12 

Oversees 

Domestic 
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Government-

Commercial 

Enterprise 

Commercial enterprises are in partnership 

with government and return profits to 

society to fulfill social responsibility.  

∙Korean Intellectual Property 

Office-Samsung Electronics 

NGO-Government-

Commercial 

Enterprise 

Three separate groups fulfill their own 

duties with NGOs’ expertise, commercial 

enterprises’ technologies and 

governmental support. 

 

∙Photovoltaic Industry(Good 

Neighbors-GS Caltex-

KOICA) 

 

Partnership members cooperate to make up for each other and aim to make the most of their 

ability to produce the best results. Among those cooperative systems, Korea lack active 

partnership between private and public sectors. Jeong Yu a, team manager of Official 

Development Assistance Institute in KOICA, says “Korean government’s partnerships with 

other governments only are not enough. We need to build up more diverse partnership 

channels. Government needs more cooperation with the private sector and private businesses 

will have to contribute to society for broader international partnership.” 

 

6. FINANCING STRATEGY 

There are many available financing strategies to utilize business models for social enterprises 

that use appropriate technologies. In a survey of financing trends by Skoll Foundation, most 

respondents said appropriate technology business would need enough finance that could last 

five to ten years. As mentioned above, businesses raise funds in many ways; a private 

enterprise personally prepares financial resources and run a business: two private enterprises 

work in partnership to secure money: government finance private enterprises: foundations 

finance private enterprises: donors help private businesses. Nonprofit social enterprises or 

social venture capitalists prefer the way in which foundations or government support private 

enterprises. As referred in the project, “A study of effective ways to assist official 

development using appropriate technology,” several developed countries like Germany and 

the Netherlands have been using appropriate technologies for official development assistance 

for a long period and systematic ways and programs to raise funds are already in place in 

those countries. In Korea, on the other hand, official development assistance systems are at 

an early stage and the country does not have any related government body that helps 

developing countries with appropriate technologies. Because those systems in Korea have 

been heavily dependent on government and its funds, new social enterprises have difficulty 

finding financial resources while it is one of the important factors in social business.  

 

As an alternative to the problem, Korea has a government-owned organization, Korea Social 

Enterprise Promotion Agency, to help social enterprises. The agency was established in 

accordance with Article 1 of Social Enterprise Promotion Act and takes charge of tasks as 

follows; fostering social entrepreneurs, finding social enterprise models and supporting them: 

monitoring and assessment: building and running social enterprise network by industry and 

area, both regional and nationwide: managing integrated information systems and websites 

for social enterprises: helping social enterprises with management, technology, tax, labor, and 
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accounting: international exchange and cooperation. Korea Social Enterprise Promotion 

Agency has authorized 774 social enterprises in Korea and 20 abroad for now. Among them, 

few uses appropriate technologies and they are rather related to job creation in Korea such as 

environment, social welfare, culture, art, and sightseeing. Koreans have poor knowledge 

about appropriate technology and government agencies are not willing to help with it. Two 

corporate bodies, ‘Christian Forum in Science and Technology’ and ‘Sharing and 

Technologies Incorporated,’ first started to talk about appropriate technologies in 2005, and, 

now, a number of organizations including ‘Scientists and Engineers without Borders,’ 

‘KOICA,’ ‘Good Neighbors,’ ‘Korean Intellectual Property Office,’ and ‘Ministry of 

Environment’ are working on researches and projects to find a way to efficiently provide 

appropriate technology. While other developed countries actively develop new products, 

KOICA only send emergency aid teams or service teams. Accordingly, organizations or 

enterprises engaged in appropriate technology will have to try to achieve long-term goals 

rather than to seek short-term results as financing alone cannot do much to promote social 

enterprises based on appropriate technologies. Advanced countries that help developing 

countries do joint projects with governments and local private enterprises of those developing 

countries and acquire financial resources from them or international organizations, either 

bilateral or multilateral. In Korea, however, financing belongs exclusively to the government. 

Therefore, it is important for the Korean government to raise public awareness about 

appropriate technology and strengthen ties with private enterprises, international 

organizations, governments of developing countries and other related organizations to have 

more diverse financial resources.    

 

 
<figure3> Dynamics of financing strategy of social enterprise 

 

7. RESEARCH IMPLICATIONS AND CONCLUSIONS 

As technology becomes more closely related to social issues, social enterprises are becoming 

more important when it comes to fixing social problems. Social enterprise, sitting between 

nonprofit group that seeks public value and profit-seeking business, not only provide social 

services but also hold its position in society by producing profit at the same time. Social 

enterprise can last only when it achieves public interest and makes profit at the same time. 

However, according to a three-year achievement analysis of social enterprises by Ministry of 

Employment and Labor, only 72 social enterprises out of 297 recorded surplus in 2009 and 

71 out of 491 in 2010. Recently, many businesses are showing interest in appropriate 
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technology as a way of coping with the situation. Therefore, social enterprises have to come 

up with new business models more aggressively than current leading economies so that they 

can achieve economic success and provide social services.   

 

Here are four ways for social enterprises to adapt to a rapidly changing market and 

technological environment.  

7.1. Convergence of technologies to research and develop new products  

All around the world, a variety of technologies are being used in various fields in a new way. 

As we can see in the fact that the world is paying attention to the combination of appropriate 

technology and design, a simultaneous use of technology and something else is now shown as 

a radical technology paradigm that changes personal ability, social structure, national 

technology and even social system. Therefore, for Korean companies to have a competitive 

edge in the market with a strategy, they need to do more research and use different 

technologies along with appropriate technologies to make diverse products. 

 

7.2. Promoting cooperative project that seeks a long-term goal 

To overcome the limitations appropriate technology has, the problem of unsustainability, 

organizations and companies working on the technology have to pursue success in a long -

term point of view. Also they will have to work together with groups like Christian Forum in 

Science and Technology or Sharing and Technologies Incorporated to foster appropriate 

technology business. SK Happiness Foundation and Good Neighbors hold a festival of social 

enterprise for appropriate technology annually. Such an active promotion activity will draw 

more attention from people and encourage technology development.  

 

7.3. Establishment of strategies using CSR (Corporate Social Responsibility) 

 

Many large companies abroad are well aware of their social responsibility. They are playing 

an important role in leading activities that contribute to society and encouraging consumers to 

join. However, it is not easy to find such a company in Korea. Although Korean companies 

also have mission slogans such as environmental management, ethical management, or social 

responsibility, they haven’t suggested any specific ways to fulfill it. With inefficient support 

from the government, Korean social enterprises staying at Leverage Nonprofit Venture Model 

or Hybrid Nonprofit Venture Model face huge financial problems when they try to move up 

to Social Business Venture Model. In addition, they find it hard to look for investors as 

Koreans are not familiar to giving back to society. Therefore, the government has to make a 

better use of social systems to improve the environment and form a social network that is 

helpful to find and introduce investors.  

 

7.4. Building online and offline platform 

Germany’s GTZ and the Netherlands’ SNV have been building partnerships by connecting 

interested parties to organizations in charge of appropriate technology and development 

assistance. Such a cooperative system is helpful for them to do the business more efficiently. 
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Likewise, now, Korea also needs to organize professional institutions for appropriate 

technology business and build online business platform using social network. Korean 

government needs to form an interconnected network cooperation system with social 

enterprises and foster them with appropriate technologies. Various social business platforms 

are starting to come out to support the network. Kopernik is an online platform that links fund 

providers and developing countries which are in need of appropriate technologies and other 

technologies. It was established for social enterprises with appropriate technologies to share, 

exchange, and provide them. Through such a platform, Solar Ear is providing hearing-

impaired people with goods at affordable price and contributing to job creation at the same 

time. Users also participate in innovation through an open platform, which has been a 

frequent topic in open innovation, and it has created a totally new market environment 

focused on hearing-impaired people. What Kopernik, an open innovation platform, has been 

doing conveys important lessons to potential social enterprises.  
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An Overview of Mass Customization in Practice  

1. What is Mass Customization? 

Mass Customization (MC), within the marketing, manufacturing, and management 

contexts of an organization, is the use of flexible, computer-aided manufacturing systems to 

produce custom outputs in a mass production environment.  The main purpose of such a strategy 

is to combine the low unit costs of a mass production process with the flexibility of individual 

customization.  It allows the customers to interact directly with the producer during the time the 

product is produced or designed, which allows the manufacturer to satisfy the customer’s 

specific needs that may not be possible with a standard product produced in a mass production 

environment.  The term MC is contradictory because it is based on two opposing concepts: mass 

production and customization.  While mass production implies uniform products, customization 

means custom outputs to satisfy individual needs (Zipkin, 2001).  Let us consider the definition 

of each of the two terms involved in more details. 

Mass production focuses on taking advantage of the economies of scale by offering 

standardized goods and services. Mass producers can offer low prices because production costs 

can be lowered by producing homogeneous goods in a large scale,  It is considered to be a capital 

intensive business strategy because it necessitates expensive machinery and, therefore, high fixed 

and low variable costs.  However, the customization concept is derived from the idea of trying to 

best satisfy customers’ needs, without a deliberate emphasis on low prices.  Therefore, the term 

‘mass’ implies a relatively high volume of products produced for a mass market while the word 

‘customization’ means that products are designed to fit specific customers’ needs (McCarthy, 

2004).  Instead of producing one standard product for some imagined average customers, mass 

customization aims to satisfy each customer’s unique requirements.  Such a strategy is then “a 
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synthesis of two long competing systems of management: the mass production of individually 

customized goods and services” (Pine, 1993b).  

MC is the result of some fundamental changes that occurred during the last few decades 

in the business environment and in the development of new manufacturing technologies and 

strategies.  Considering these fundamental factors, McCarthy (2004) defines the term as “the 

capability to manufacture a relatively high volume of product options for a relatively large 

market (or collection of niche markets) that demands customization, without tradeoffs in cost, 

delivery and quality”.  However, there are many different kinds of companies and not all of them 

are going through the same changes at the same rate; which implies that not all of them need to 

lower costs and increase variety in the same way.  Therefore, “even though the essence of mass 

customization is relatively fixed, at an operational level it will often mean different things to 

different groups of firms” (McCarthy, 2004). As a result, a variety of approaches to mass 

customization have been developed by different companies in order to fulfill their specific needs 

over time. 

 In order to achieve customization, along with low costs, high quality, and high customer 

satisfaction, mass customization has to be applied in combination with some relatively new 

manufacturing concepts, such as Just-In-Time, lean manufacturing, time-based competition, etc.. 

As Pine (1993b) stated, just-in-time reduces inventory; lean manufacturing eliminates waste, 

increases process flexibility and responsiveness while also lowering expenses; and made-to-order 

provides valuable information for customization and also lowers holding costs. Therefore these 

techniques help increase the flexibility and responsiveness of the process and hence the ability to 

increase variety and customization without an upward cost pressure.   All the benefits derived 
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from the appropriate implementation of these strategies are essential in achieving low production 

costs while concurrently customizing the product or service at the same time (Pine, 1993b).  

 

2. Key Elements 

In order to succeed as a manufacturing strategy, MC must include three key elements: 

elicitation, process flexibility and logistics (Zipkin 2001).  

a. Elicitation  

Zipkin (2001) defines elicitation as "a mechanism for interacting with the customer 

and obtaining specific information”. Specifically, its purpose is to determine the exact 

needs of a customer for a particular product or service.  It plays a major role in mass 

customization because it enables manufacturers to correctly determine what the 

customers need and what they do not, and customize the product or service accordingly.    

It needs to be stressed that the process of elicitation takes varying degrees of time and 

effort depending on the type of product or service and the degree of customization.  

 

b. Process Flexibility 

In order to satisfy the customers’ specific needs, the manufacturing process has to be 

sufficiently flexible. Without the required flexibility, the product or service will tend to 

be fairly standard, with little scope for customization. This basic characteristic of mass 

customization is derived from the craft production system which is completely ignored by 

the mass production system.   

Some of the typical strategies to increase flexibility include modular design, lean 

manufacturing, and the use of CAD/CAM systems.  Zipkin (2001) explains one common 

way of understanding the flexibility of a process as “determine how many spatial 
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dimensions are involved in each step”.  The fewer the number of dimensions involved in 

a process, the higher is the opportunity for mass customization. 

c. Logistics 

Effective management of all the necessary resources is critical for any mass 

customization strategy.  Logistics involves the activities needed to ensure adequate 

supply of raw materials and their storage need; the flow of information through the whole 

production process; and packaging, storing and delivering the final products. In addition, 

an efficient logistics system will enable manufacturing and delivering the right product in 

right quantity at the right time to the right customer. It will also bring about lower 

inventory, warehousing and transportation costs, resulting in a competitive product price 

in the marketplace.   

 

3. Four Approaches  

 According to Gilmore and Pine (1997), there are four main approaches to mass 

customization: collaborative, adaptive, transparent and cosmetic.   They can be applied 

individually or in any combination with others, depending on the manufacturing and customer 

requirements. 

 

3.1 Collaborative Approach 

The main objective of the collaborative approach is to communicate with the customers 

to determine what their true needs are and to identify the specific product or service attributes 

needed to fulfill those needs (Gilmore and Pine, 1997).  Furthermore, for such an approach, the 

customer may take part in the design process, but manufacturing and assembly processes may be 
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standard while distribution could be customized (Rautenstrauch, Seelmann-Eggebert, and 

Turowski; 2002). 

One well known application is Dell’s approach to configure personal computers, where 

customers work with Dell to identify the components they want in configuring their personal 

computer (Cohen and Pine, 2007).  With the widespread use of the Internet, this approach has 

been adopted and implemented effectively by other computer manufacturers, such as Sony, 

Toshiba, Hewlett-Packard, etc.  Another example is Paris Miki, the largest Japanese eyewear 

retailer that allows customers to design their own frames and lenses (Gilmore and Pine, 1997).  

The customer works with a computerized system until a satisfactory choice is obtained with 

regard to his or her preferences on lenses, frames, nose bridges, arms, and hinges.  Andersen 

Windows, a window and door manufacturer also uses this approach in that it lets its customers 

design windows that fit their homes and needs by trying out different styles, shapes, sizes, and 

colors. 

 

3.2 Adaptive Approach 

Sometimes producers offer a great variety of final products for customers to choose from 

and fulfill their needs.  In such cases, it could become difficult for customers to identify the ideal 

or the best product because it may not include all the desired attributes.  Consequently they could 

wind up choosing a product that may not meet their actual needs. 

The adaptive approach offers customers a product that they can customize depending on 

how they want it to perform under a specific situation.  In this approach, all processes are 

typically standard but the customer can modify the final product according to their needs. 

(Rautenstrauch, Seelmann-Eggebert, and Turowski; 2002). 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 743



7 
 

One example of adaptive customization is the ‘sleep number bed’ in that each customer 

buys the same bed but could adjust the firmness of the mattress to meet his or her preference. 

Also, online learning programs are “… good examples of adaptive customization because they 

are designed to adjust according to the alternative paths the individual learners take and the 

varying progress they make, without changing the programs’ infrastructure or platform” (Cohen 

and Pine, 2007).  Another example of this approach is the lighting systems manufactured by 

Lutron Electronics Company.  The system allows the customer to program the lighting system 

for different effects without having to experiment with different lights and separate switches to 

create those effects.  Software configuration is also an excellent example of this approach 

because individual users may choose to use the features they need and disregard those they don’t 

(Rautenstrauch, Seelmann-Eggebert, and Turowski; 2002).   

 

 3.3 Cosmetic Approach 

 As the name implies, in a cosmetic customization approach customers use the product in 

the same way while it is presented to the customers in different ways (Rautenstrauch, Seelmann-

Eggebert, and Turowski; 2002).  That is, a standard product is offered in ways that appear to be 

different to different customers using special packaging, marketing or advertising.  Instead of 

customizing the product or service to meet the needs and desire of different customers, the 

standard product is packed specially for each customer (Gilmore and Pine, 1997). 

The strategy Hertz uses to treat its golden customers is an example of cosmetic 

customization.  Hertz Gold members bypass the check-in counter and go directly to the bus 

instead, which takes him to the right parking lot with a waiting car.  As Cohen and Pine (2007) 

stated “It’s the same car everyone else in your product class gets, but the delivery of the car is 
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customized”.  The way most soft drink manufacturers market their products also exemplifies this 

approach.  The same product is sold in different containers - aluminum can, plastic or glass 

bottles, and in different sizes - 12-ounce cans, 20-ounce bottles, 2-liter bottles, etc.   

 

3.4 Transparent Approach 

 The last category is called transparent customization.   With such an approach, the 

manufacturers or service providers observe the customers’ needs without having a direct 

communication, but provide the customers the products or services with the specific features 

they want or need.  The customer does not necessarily know that the product or service has been 

specifically designed for him or her.  In fact, transparent customization is the exact opposite of 

cosmetic customization, which includes a standard content in customized packages (Pine and 

Gilmore, 1997).  The transparent approach works best when individual preferences are easily 

understood and predicted. 

As an example of this approach is the case of ChemStation, a soap manufacturer that 

develops the right mixture of soap and the right quantity for each specific customer after 

carefully analyzing their needs.  The customers do not know the type of soap they are using or 

how much is left of it, they only care about the fact that it works and that it is available when 

needed (Gilmore and Pine, 1997).  The Ritz-Carlton hotels also apply the principles of 

transparent customization by keeping a record of their customers’ personal preferences so they 

can customize their needs during their future trips (Ho and Tang, 1998).   This approach results 

in a desirable experience for the customer because “the more frequently someone stays in Ritz-

Carlton hotels, the more the company learns, and the more customized goods and services it fits 
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into the standard Ritz-Carlton room, thereby increasing the guest’s preference for that hotel over 

others” (Pine and Gilmore, 1999).  

 

4. Applications of mass customization: 

Since the introduction of the concept, mass customization has been applied in various 

industries and sectors. It has been used as a strategy to tailor products, like clothing and 

automobiles, and services, like restaurants and hotels, to satisfy customer needs, desires and 

preferences.  In the manufacturing sector, Kotha (1996) studied the application of mass 

customization in one of Japan’s largest bicycle manufacturing facilities, the National Bicycle 

Industrial Company (NBIC). The author suggests that mass production and mass customization 

can be applied in conjunction and that it does not have to be one or the other.  The author 

concluded that the application of mass-production and mass-customization in NBIC has led to 

the creation useful knowledge because highly skilled workers are continuously trained in two 

different environments, which consequently has led to the development of a very flexible and 

responsive manufacturing system. 

Mass customization applications are also evident in the apparel industry.  Lee and Chen 

(1999) explored how the new technologies and MC strategies have been applied in the apparel 

industry, and how they have impacted the industry.  Specifically, they cite three manufacturers: 

Custom Foot Inc., Levi Strauss and Second Skin Swimwear, as examples of firms that have 

successfully combined technology and the MC strategy.  Custom Foot Inc., located in Florence, 

Italy, manufactures customized shoes for their customers.  They use a computer scanner that 

registers information about the customer’s feet, and then the customer selects the specific style, 

material and color from 160 different models.  Levi Strauss, using a program called “Personal 
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Pair,” manufactures custom-fitted jeans for women.  Sales person in the store would take 

measures and enter them into a computer system. The system would suggest some initial test 

pairs that the customer would try on decide on the needed adjustments.  Following the 

suggestions, Levi Strauss would deliver the final product perfectly customized for the customer. 

Second Skin Swimwear practices a mass customization strategy where customers has to first 

try on some sample suits and then chooses the one he likes the most.  A digital camera would 

then scan the customer’s body, and the customer would select the fabric from a broad range of 

options.  All the information would then be entered into a computer and sent to the 

manufacturing facility.  The customized suit production and its delivery time would be less than 

two weeks.  

Chen and Hao (2007) studied the case of a Chinese restaurant chain with three outlets and 

300 different items on their menu.  Since its offerings include a high variety of items, the 

company decided to make some strategic and operational changes. First, it chose to outsource 

most of the primary handling and some of the semi-processing requirements, which had been 

previously conducted inside the kitchen.  Second, it decided to outsource the seafood inventory 

in order to improve efficiency and reduce inventory risk.  The outsourcing of non-core processes 

“simplified the operational complexity caused by mass customization and helped the company 

focus on the core competence: innovation in final cooking and better dinning services” (Chen 

and Hao, 2007).  

Netflix is also a good example of the application of mass customization. The company 

developed a business model that revolutionized the traditional way of renting movies.  It lets 

their customers browse a huge selection of movies and other DVDs that wouldn’t be available in 

a normal rental store, which results in customers getting exactly the title they want. In addition, it 
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has also managed to keep the costs low by targeting a mass market.  The success of Netflix stems 

from the advances in technology and the wide access that people have to the Internet and 

computers, which has greatly increased in recent years. This would not have been possible 

twenty years ago and therefore serves to illustrate that technology is a very useful tool for the 

successful application of mass customization. 

Another application of MC can be found in the cell phone industry (Sigala 2006), where the 

customers are offered a number of service options.  For example, in addition to the basic services 

that every customer needs, others such as various ringtones, voice mail services, text messaging, 

access to the Internet, etc., are also made available to customize their cell phone services. Monk 

et al. (2000) explains how MC can be effectively applied in the hospitality industry, which caters 

to a wide range of customers of varying needs.  The customers include those on business trips, 

pleasure travelers, honeymooners, and vacationing couples with children, all with unique needs.  

The services can be customized to satisfy their needs with options such as wake-up calls, flexible 

check-in, various in-room entertainments via the television or video games, internet connections, 

in-room mini-bar, etc. Guo (2010) describes how mass customization can support the China 

railway freight transportation system through product design innovation and service process 

diversification. Elsewhere (Chen and Pau, 2009), results on mass customization of wireless 

communications and services are presented.  It advocates for a user-centric view of wireless 

service configuration and pricing as opposed to present-day service catalog options.  Cohen 

(2007) proposes how mass customization can be applied in the training industry.  Piller and 

Kumar (2010) provided a number of case examples from the automotive, sports equipment, and 

credit card industry to explain how mass customization supports and enhances operational and 

market effectiveness.  Waslander (2007) explains how the Dutch secondary schools which faced 
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a diversity-efficiency dilemma successfully applied the principles of mass customization to add 

diversity without adding costs.  See Da Silveira et. al, (2001) for additional examples of 

applications of mass customization in both manufacturing and service operations. 

There also exist numerous conceptual ideas regarding the application of mass 

customization in service operations.  Bask et al. (2011) developed a framework for analyzing 

service offerings in terms of modularity and customization.  The framework provides a basis for 

analyzing different combinations of these two aspects from three perspectives: service offerings, 

service production process, and the service production network.  Liu and Xu (2009) suggested 

that the modularization, delay strategy, and e-commerce platform are the basis for the realization 

of mass customization in non-physical product service industries.  Li (2004) proposed a mass 

customization based service product innovation (MCSPI), which integrates the personalized 

service feature from the service industry and the efficiency of mass production in the 

manufacturing industry.  It includes four features: marketing, organizations, engineering design 

and operations management.  Wind and Rangaswamy (2001) presented a concept called 

customerization, a buyer-centric company strategy that combines mass customization with 

customized marketing.  In addition to its potential benefits and possible challenges, the authors 

described how such a strategy is different from mass customization, personalization, and one-to-

one marketing. Dellaert and Dabholkar (2009) investigated the antecedents of consumer 

intentions to use mass customization on the Internet.  It found that both increasing the range of 

mass customization options and providing complementary on-line services enhance the 

perceptions of product outcome, control and enjoyment in using an on-line mass customization 

process.  Migas et. al (2008) proposed an idea based on the principles of mass customization to 

create brochures for the tourism industry using the digital printing technology, which may be 
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distributed via the internet to potential users.  Using the channel theory framework and based on 

the mass customization concept, Kamali and Loker (2006) investigated the on-line involvement 

of consumers in product design.  It was a web-based simulation experiment that showed that the 

Internet provides an effective interactive platform and distribution channel for selling mass-

customized clothing and should be considered by e-tailers. 

Peters and Saidin (2000) investigated the MC implementation issues and concluded that 

companies wishing to adopt an MC strategy must be able to understand various market factors 

and customer demand factors.  Specifically, they concluded that information technology related 

factors and process capabilities are most difficult to implement.  On the other hand, 

modularization for service operations is relatively easy to achieve.  Furthermore, knowledge 

based services provide better customization opportunities than physical goods due to the higher 

level of customer contacts.  Elsewhere (ter Harmsel 2012) presented a revised framework for 

mass customization that can be used as a means to achieve a competitive advantage for service 

organizations by efficiently meeting the diversity of customer requests.  With examples from the 

banking and software services, it was argued that services should be viewed as a process of 

customer co-creation that creates substantial customer value instead of focusing solely on cost 

reduction through the economies of scale.   

5. Conclusion: 

Mass Customization is a business strategy that, if implemented appropriately, could result 

in significant benefits for a company. The development of a continuous elicitation process with 

the customers, a flexible manufacturing and operational system, and a dependable logistics 

system are the basic principles for the design of the production process. Without doubt, the mass 

customization principles can be applied in both manufacturing and service operations.  This 
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paper provides a literature review of the application of mass customization in businesses that 

create and deliver both tangible goods and intangible services in order to satisfy their customers’ 

need and expectation. 

It could be stated that there exist plenty of possible applications of mass customization 

that have not yet been explored.  Technology has played an important role in the application of 

mass customization in many business environments and will continue to do so in the future.  

Advances in technology as well as the ever changing customer needs and market competition 

will compel manufacturers to find innovative ways of adding value to their products and 

services.  Mass customization will remain one of the options that many firms will need to pursue. 
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The interactions among product quality, product origin, product knowledge, and 

knowledge of the origin: An experimental investigation of the factors that influence 

consumer attitudes 

 

Extended Abstract 

 

Background 

 

There are extensive empirical evidence to suggest that consumers’ attitude towards a product, 

including their evaluations of product quality, are influenced by a host of factors aside of the 

product’s intrinsic and objective attributes. Specifically related to wine marketing, researchers 

have categorized two groups of factors that influence consumer attitudes. The first group is 

functional attributes that are intrinsic to the product, including, for example, cultivation variety, 

production methods, etc. The second group is more extrinsic to the product itself. These extrinsic 

factors might include, for example, market differentiation and branding strategies by the product 

producers (Vrontis, Thrassou, & Czinkota, 2011). As a part of the branding effects, the country 

of origin (COO) effect plays a role as the heuristic cue for product quality. However, this positive 

attitude toward the product origin may not have the same effect on all consumers. Prior studies 

have shown that origin effect can be moderated by a number of other factors.  

 

This study examines some of the moderating variables that can potentially change consumer 

attitudes toward wine products that are produced in various parts of the world. We have chosen 

wine from France, Canada, and China in this study. We chose these countries to provide dramatic 

contrasts for country of origin effects. France has been widely considered as holding the golden 

standards for wine products. Chinese wine consumers often purchase French wine for the 

purpose of impressing their friends (Liu & Murphy, 2007). Canada produces many brands of 

wine in reasonable good quality, but does not seem to enjoy the benefits of COO effects. New 

World wine still has to catch up with the Old World in terms of regional reputation (Schamel, 

2006). Canada is, however, the home country for the consumer group in our primary study 

context. Home country advantage may play an interesting role in the interaction of the factors. 

China, as an emerging market, represents a large quantity of output, and potentially a large 

market for consumption. Chinese wine faces a potentially negative COO effect, however, 

partially because many products from that country have been typically considered as low cost and 

of poor quality.  

 

The lack of favorable pre-existing COO effect can be a major challenge for Chinese wine 

producers who intend to maintain domestic market share and to capture international market 

share. Californian wine producers have had some success in overcoming such challenges 

(Schamel, 2006). Other producers were still struggling with these challenges, including many 

wine producers from Taxes (Gultek, 2003) and Mexico (Olsen, Nowak, & Clarke, 2002), for 

example. Informative and educational marketing strategies were identified as possible solutions 

(Camillo, 2012). The result of this study would provide some insights as to what type of 

informational and educational programs are effective for improving wine marketing strategies.   
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Hypotheses 

 

Figure 1: Presumed & Experiential Quality, and their Influence on Product Attitude 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

H1: Country of origin image is positively associated by presumed product quality, which is 

positively associated with product attitudes. 

The COO effect has been widely documented as one of the important marketing and branding 

strategy. Younger wine consumers, who can be characterised as generally lack of subject 

knowledge, rely heavily on extrinsic cues, such as labelling, to aide their decisions (Chrysochou, 

Krystallis, Mocanu, & Lewis, 2012). Consumers often use regional brand cues to assess and 

evaluate wine labels (Bruwer & Johnson, 2010). In this study, the positive COO effect is 

considered as the baseline for other subsequent hypotheses.    

 

H2: Knowledge of the country of product origin amplifies COO effect.   

Evidence has shown that when consumers are provided with regional information on a wine 

label, they would feel more confidence in the quality of the product (Bruwer & Johnson, 2010). 

When consumers’ knowledge increases, they develop greater understandings of the origin of the 

wine. Such understanding of the product origin would have positive impact on the consumers’ 

wine decision-making processes (Famularo, Bruwer, & Li, 2010). Accordingly, knowledge of the 

product origin has a moderating effect. More specifically, when consumers are provided more 

information and knowledge about the origin of the product, the image of the origin becomes a 

more dominant information cue in the product quality evaluation. COO effect becomes stronger. 

 

H3: Product knowledge reduces COO effect. 

Knowledge and experience about wine are important factors influencing how consumers 

experience wine products (Brunner & Siegrist, 2011). In addition to this direct effect, we 

anticipate product experience reduces the COO effect. Inexperienced wine consumers have little 

prior knowledge on wine. During the purchase decision making process, COO effect is one of the 

available cues to help them in reducing risks. As a wine consumer becomes more experienced, 
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they would gain more knowledge, and perhaps more personal preference of tastes. The aide of 

COO as a risk deduction strategy would become less critical. Prior studies, such as that by 

Bruwer and Buller (2012), have revealed that when wine consumers master higher level of 

objective knowledge about wine, they increasingly rely upon intrinsic cues – taste, variety, and 

price - as the more important buying cues. COO effect still matters, but in relative terms, 

compared to inexperienced wine consumers, this extrinsic cue plays a lesser role in the mind of 

knowledgeable wine consumers. This phenomenon would have particularly important practical 

implications for producers without glowing positive COO effects, and wanting to compete based 

on tastes.  

 

H4: Experiential evaluation of product quality is positively associated with product attitudes. 

It should be clarified that when a consumer form product attitude based on COO effect, they 

implicitly form product quality assessment based on presumptions. This type of presumed quality 

assumptions is conceptually similar to advertising-induced quality assumptions. Evaluating 

product quality based on actual personal experience is very different. Product trials produce 

direct experience. This direct experience generates stronger attitudes about the product and a 

higher level of attitude-behaviour consistency compared to indirect experience of the product via 

exposure to advertising (Smith & Swinyard, 1983), on in the context of this study, inferences 

based on COO effects. Therefore, we want to establish an alternative route of attitude formation - 

that a positive evaluation of product quality based on product trial has positive effect on product 

attitude.  

 

H5: Product knowledge enhances the relationship between experiential evaluation and product 

attitudes. 

Prior studies have revealed that inexperienced wine consumers, having limited product 

knowledge, are likely to rely on extrinsic cues, such as COO, to form presumed product attitude. 

Scattered evidence seems to suggest experienced wine consumers, with higher level of product 

knowledge, would instead rely on intrinsic attributes such as grape variety and taste. In addition, 

as their product knowledge increases, they are probably more confident about personal 

experience and subsequent evaluation on product quality. Hence the relationship between 

experiential evaluation of product quality and product attitude would be stronger among the more 

knowledgeable consumers.  

 

Methods/Procedures   

 

Data were collected through a number of experiments that consider both within-subject and 

between-subject factors. Subjects in this report are 166 students enrolled in marketing 

introductory courses in a major Western Canadian university. Within-subject conditions include 

evaluating product attitudes based on 1) with label, no trial, 2) with trial, no label, and 3) with 

label, with trial. 

 

Step 1: Presumed product quality and product attitudes (Label only, no trial). The researcher 

showed the participants wine from three different countries – Canada, France, and China. The 

participants filled out a questionnaire about their attitudes towards the three products (good/bad, 

like/dislike, wiliness to pay, etc). 
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Step 2: Experience and product attitudes (No label, trial only). The participants received a 

small portion (approximately one ounce) of each of the three brands of wine, only identified as 

A, B, and C. They were not told product origin. They were asked to record their experience and 

attitudes.  

 

Step 3: Country image/product knowledge. The participants were asked to answer several 

general questions, and express their attitudes toward the origins of the products and product 

knowledge. This step is also designed to occupy the participants’ minds, and clear/reduce their 

memories of their previous answers. 

 

Step 4: Brand/experience reconciliation (Label and trial). The researcher revealed the identities 

of the three brands (Wine in Glass A is made in France, B in Canada, etc). The participants were 

asked to re-examine their experience and attitude towards the three products in a new 

questionnaire. 

 

Preliminary Findings 

 

Quality. We first compared the participants’ quality assessment on the three different wines 

using ANOVA (see Figure 2). Chi-square mean comparisons used the Canadian scores as the 

benchmarks. Based on pure perception, the French wine’s quality was significantly higher than 

the Canadian (t=9.06, p<0.001). There was no statistically significant difference between the 

Canadian and the Chinese (t=0.84, p=0.40). Taste-wise, there was no statistically significant 

difference between the Canadian and the French (t=0.27, p=0.78) during blind taste. The Chinese 

wine was judged to have significantly lower quality than the Canadian (t=-2.40, p=0.18). Once 

the labels were revealed, the French wine scored slightly higher on combined quality than the 

Canadian, but the difference was not significant (t=-0.57, p=0.57). The Chines wine scored 

significantly lower in combined assessment (t=-6.088, p<0.001). It appears that the French wine 

enjoyed a high level of presumed quality assumption. Even though the participants were aware 

that its actual tasted quality was the same, they still evaluate it to have high overall quality. In 

comparison, the Chinese wine did not enjoy a positive brand image. When the participants 

realized that it actually tasted not as well, its overall quality assessment was deemed significantly 

lower.   

 

Figure 2: Quality Assessments Scores 
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Purchase Intention. We also compared the participants’ willingness to buy the three different 

wines using ANOVA (see Chart 2). Chi-square mean comparisons used the Canadian scores as 

the benchmarks. Based on pure perception, the participants exhibited equal purchase intentions 

for the Canadian and French wines (t=0.17, p=0.87). Their purchase intention for the Chinese 

wine was significantly lower (t=-2.17, p=0.031). The similar pattern was observed in the taste 

only situation. However, when brand information and taste experience were both present, the 

participants were significantly more likely to purchase Canadian wine than the French (t=-2.11, 

p=0.036) and the Chinese (t=-6.65, p<0.001). This change might be attributed to the 

disappointing realization that the French wine didn’t taste better than the Canadian. 

 

Figure 3: Purchase Intention Scores 
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Relationships. Using AMOS, we developed and analysed path models that resemble our 

hypothesized model. Since we used within subject variances, we used three parallel path models 

that are specific to the Canadian, French, and Chinese wines, respectively (see figures 4, 5, and 

6).   

 

Figure 4: Attitudes toward Canada and Canadian Products 

 

 

 

 

 

 

 

 

 

As shown in Figure 4 above, in the Canadian case, experiential assessment of the product quality 

has a positive and statistically significant influence on overall combined product attitude (β=0.74, 

p<0.001), hence providing support for H4. Such overall combined product attitude has profound 

influence on purchase intentions (β=0.51, p<0.001) and willingness to pay. It is interesting to 

note that when Canadians evaluate Canadian products, their mental image of their own country 

and their presumed product quality do not play a significant role in the formation of overall 

product attitude.   
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Figure 5: Attitudes toward France and French Products 

 

 

 

 

 

 

 

 

 

As shown in Figure 5 above, in the French situation, as expected, experiential assessment of the 

product quality has a positive and statistically significant influence on overall combined product 

attitude (β=0.44, p=0.001), hence providing support for H4. Such overall combined product 

attitude has profound influence on purchase intentions (β=0.53, p<0.001) and willingness to pay. 

It is interesting to note that when Canadians evaluate foreign products, such as a wine from 

France, the formation of  overall product attitude is significantly influenced by their presumed 

product quality (β=0.35, p<0.001); and that presumed product quality was in turn influenced by 

their mental image of that country (β=0.31, p<0.001).  This only partially supports our H1. The 

contextual nature of COO effects is a new observation. 

 

 

Figure 6: Attitudes toward China and Chinese Products 

 

 

 

 

 

 

 

 

 

 

As shown in Figure 6 above, in the Chinese situation, as expected, experiential assessment of the 

product quality has a positive and statistically significant influence on overall combined product 

attitude (β=0.60, p<0.001), hence providing support for H4. Such overall combined product 

attitude has profound influence on purchase intentions (β=0.55, p<0.001). Like the French wine, 

the Chinese wine is also an unfamiliar foreign product to our Canadian participants. As expected,  

the formation of overall product attitude is significantly influenced by their presumed product 

quality (β=0.25, p<0.001); and that presumed product quality was in turn influenced by their 

mental image of that country (β=0.26, p<0.001), providing further partially support to the 

contextual COO effects in the evaluation of foreign products. 

 

As a work in progress, further data analysis is on-going at the time when this abstract is 

submitted. 
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Implications 

 

This study examines two alternative routes of product attitude formation – one is based on 

extrinsic cues, such as advertising messages and COO effects in this study; the other is based on 

intrinsic cues, aided by the actual product trial. This study also examined the moderating effects 

of informative and educational marketing efforts that may have potentially different results in 

helping consumers in formulating their product assessments and attitudes. The findings would 

provide invaluable insights as to which type of information works more effectively, for what 

objectives.  
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CONCEPTUALISING MATERIALISM IN HANDGUN 

PURCHASING BEHAVIOUR: A RESEARCH AGENDA 
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Abstract 

Australia has one of the toughest gun control laws in the world. But despite the tight policy, gun 

demand in Australia continues to rise. During the time between 2003 and 2012, Australia has 

imported more than one million firearms. Given the relative small population of 20 millions, one 

million guns is a huge figure in Australia. To give an answer for this phenomenon, this paper 

proposes a preliminary study to exam the relationship between material values and the demand 

for handguns in Australian shooting community. 

 

Keywords: Materialism, conspicuous consumption, status consumption, firearms 
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Introduction 

After recent gun tragedies in the US, Australian gun control policy was often brought up as an 

example for the US by media from CNN, The Economist, to The Wall Street Journal (Alpers, 

2012; Malcolm, 2012; Lexington, 2012). Although Australia has never had a gun culture on the 

scale of that in the US, gun ownership was widespread, with semi-automatic firearms becoming 

common in the 80’s (Leigh and Neill, 2012). However Australia has tightened its regulations 

after the Port Arthur massacre in 1996 and became a nation with very restricted gun laws. Many 

firearms such as subcompact handguns, pump action shotguns and semi-automatic rifles are 

banned or restricted for civilians in Australia, whereas legally available in other countries such as 

the US or New Zealand. In 1997, the Australian federal government implemented a gun buyback 

program that reduced the stock of firearms by one-fifth and almost halved the number of gun 

owning households (Leigh and Neill, 2012). And later in 2003, a second gun buyback program 

targeting handguns was implemented and resulting in the surrender of 50,000 newly illegal 

pistols. And it is not just the Australian gun laws that dishearten gun owners, the stronger 

Australian dollars has made it very costly to own a gun. On average, a typical handgun like 

Glock 17 can be sold in Australia for twice of its price in the US, and yet it may take up to 12 

months for latest models to be available in Australian market. But despite the heavily regulated 

gun laws and unattractive price tags, the demand for guns in Australia has never ceased. In 2012, 

firearms were legally imported to Australia at double the rate of 2007. It is reported that 

Australians have imported more than one million firearms since 2003 (Leigh and Neill, 2012). In 

fact, there are as many guns in Australia now as they were before any gun buyback program was 

introduced in the first place (Leigh and Neill, 2012). This raises the concerning question of 

“what have been driving the demand for guns in Australia?”. 

There have been many studies about firearms but the majority is usually from legal or social 

(Callahan et al., 1994; Bridges and Kunselman, 2004; Baker and McPhedran, 2007; Leigh and 

Neill, 2012). Small Arms Survey – an independent research project based in Switzerland – has 

been leading the research related firearms for years. Based on its extensive archive of 

publications, Small Arms Survey has categorized studies about guns into five themes: ‘Weapons 

and Market’, ‘Armed Violence’, ‘Armed Actors’, ‘Regulations and Controls’ and ‘Security 

Programmes’. Perhaps because it is such a delicate topic, there is hardly any research related to 

guns from a business perspective even though it has been suggested to treat guns like consumer 
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products by both gun control advocates and shooter associations (Kopel, 2000). And even among 

the modest number of available papers from business perspective, most studies are focusing on 

suppliers (production and distribution) rather than consumers (brand preferences, antecedents of 

attitudes toward firearms, willingness to buy). In order to fill the gap in current literature, this 

paper proposes to examine driving factors for the demand for handguns from a consumer 

perspective. 

Background Literature 

The demand for handguns in Australia 

Handgun ownership in Australia is tightly limited because of its concealability (Chapman et al., 

2006). The federal government introduced a tighten handgun regulation in 2002. According to 

the new laws, smaller handguns with barrels less than 4” were banned for civilians use. And all 

handguns that fire ammunitions of greater than 9mm caliber were also restricted. Most of the 

guns affected by the later rule were used for IPSC competition.  

IPSC stands for International Practical Shooting Confederation, also commonly known as 

practical pistol. It is a competition shooting sport where shooters are scored based on accuracy, 

power factor and speed. The minimum caliber used in IPSC is 9mm, which will be scored as 

minor. Because of the new legislation in 2002, most major calibers (10mm or .40 and above) are 

now unavailable for Australian IPSC shooters. But like the demand for guns in Australia, the 

population of IPSC shooters was not affected by the tighten handgun regulation. As the fasted 

growing shooting sports in the world, IPSC is practiced by thousands of members across 

Australia every year. IPSC is also famous for its equipment race (Sweeney, 2004). It is not 

uncommon for an open classed IPSC shooter to own a $10,000 racegun (Sweeney, 2010). The 

gun costs so much because it is usually customized for a specific shooter. And because IPSC has 

several divisions for each type of handguns, it is quite common for a shooter to have more than 

one gun so they can compete. In summary, IPSC is the ideal platform to study driving factors of 

the demand for handgun from a marketing perspective. 

Materialism 

As both gun control advocates and shooting associations are asking to treat gun as consumer 

products (Kopel, 2000), materialism – a well-known factor and has been studied 
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comprehensively in marketing and consumer research (Belk, 1985; Richins and Dawson, 1992; 

Eastman et al., 1999; Mason 2001; Lu and Lu, 2010; Trinh and Phau, 2012) – should provide an 

excellent structure to study handgun purchasing behavior. Materialism is defined as “the 

importance ascribed to the ownership and acquisition of material goods in achieving major life 

goals or desired states” (Richins and Dawson, 1992). Materialistic consumers are driven to 

consume more than average people (Eastman et al., 1999; Mason, 2001; Trinh and Phau, 2012). 

They use acquired goods to generate social recognition and status in order to distinguish 

themselves from others (Mason, 2001; Trinh and Phau, 2012). The new materialism scale (Trinh 

and Phau, 2012) was developed based on the idea of Richins and Dawson (1992). The new scale 

measures four values namely:  

 Material Success measures the extent to which one uses possessions as indicators of 

success and achievement in life, both in judging oneself and others. 

 Material Happiness measures the extent to which one believes that possessions are 

critical to satisfaction and well-being in life 

 Material Essentiality is the belief that possessions are essential and responsible for 

everything in one’s life.  

 Material Distinctiveness measures the extent to which one uses possessions as a device to 

stand out of the crowd. 

Materialism has been used to explain the steady growth of goods such as luxury items during the 

financial recession (Trinh and Phau, 2012). It is also be used to explain the existence of 

counterfeit luxury brands in countries with the strictest law against counterfeit (Phau et al., 

2009). And therefore materialism should be able to help researchers to understand why the 

demand for guns in Australia does not shrink despite the tough laws and hefty price tags. 
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Conceptual Model and Hypotheses Development 

 

 

 

 

 

 

 

 

 

 

H1: The higher material values scored, the higher the demand for handguns becomes. 

H2: There is a positive relationship between material values and the willingness to buy expensive 

guns 

H3: There is a positive relationship between material values and the willingness to buy a second 

gun 

Methodology 

Research Design 

This study is going to employ the new materialism scale (Trinh and Phau, 2012). The scale 

consists of 16 items measuring four material values. The demand for guns, willingness to buy 

expensive guns and willingness to buy another gun are going to be measured by a single direct 

question. All items are measured by 7-point Likert from strongly disagree to strongly agree. Item 

scores are summed within dimension to form indices for each dimension, and can be summed 

overall to form an overall materialism score 

Sample and Data collection method 

The sample for this research is going to be 300 Australian IPSC/practical pistol shooters. Age 

can be varied from 18 – 70 years old. Data will be collected via online survey. A survey shall be 

created using Qualtrics Online Survey Platform. The survey will be distributed via emails as well 

as on a popular Internet forum among Australian shooters. 

H3+ 

H2+ 

H1+ 

Material 

Values 

Demand for 

guns 

Willingness to 

buy expensive 

guns 

Willingness to 

buy another 

gun 
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Data analyzing method 

All items of Materialism Scale were subjected to regression analysis using SPSS version 19. 

Prior to performing the regression analysis, an inspection of the correlation matrix will be 

conducted looking for any presence of coefficients under .3. The Kaiser Meyer-Olkin values 

(Kaiser 1970, 1974) and Bartlett’s Test of Sphericity (Bartlett 1954) are also assessed to see if 

the data has reached statistical significance supporting the factorability of the correlation matrix. 

Contributions and Further Research Directions 

This paper contributes to the body of literature by expanding the knowledge of gun demand from 

consumer perspective. To the best of our knowledge, there has never been a publication of 

research that study consumer demand for firearm, or handgun in specific. In light of 

methodological contribution, this study will provide empirical data for the new materialism 

scale. The new materialism scale was developed to study consumer demand for luxury and 

counterfeit luxury brands. It would be the first time it is used to study a non-luxury related item. 

The most important contribution of this study is managerial implication. The result will enable us 

to answer the question “Why gun demand in Australia still rising despite the tighten gun law”. 

This study will also provide essential insights of gun demand for policy makers and the public. 

This information can be used for educating people, forming more radical gun control policy that 

not only promoting a safer society but also serving the interest of everyone, including sport 

shooters. 

As it is a preliminary study, this study would lay the foundation for further research into the 

topic. It would benefit the public to study all gun owners rather than just sport shooters. The 

demand for guns in rural area may be different as they are used for different purpose than sport 

shooting (hunting, vermin control, etc.). As Australia is a nation of immigrants, the country has a 

diversified culture. Therefore further research investigating ‘country of origin as an antecedent 

could result in excellent outcome. And with almost 60,000 people in active service and 25,000 

reservists, Australian Defence Force has participated in peacekeeping in several conflicts. 

Veterans, who involved in sport shooting, may demand for something different than ordinary 

shooters because of sentimental values or nostalgia rather than just functionality.  
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Abstract 

This study theorizes and examines the relationship between perceived consumer power 

and consumer complaint behavior. The study also investigates the indirect influence of consumer 

awareness of their rights on consumer complaint behavior mediated by perceived consumer 

power. Finally, this research assesses the direct effect of consumer awareness of their rights on 

consumer complaint behavior. A sample of 236 respondents from Doha, Qatar was utilized to test 

three hypotheses. Findings supported the hypotheses. As consumers perceive having power, they 

are likely to engage in complaint behavior. Also the more consumers are aware of their rights the 

more they would feel powerful and the more they would engage in complaint behaviors. The 

findings are discussed. 
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Introduction 

Consumer complaint behavior (CCB) has been drawing research attention for several 

decades (John and Klein, 2003; Lampman and Douthitt, 1997; Sen, Gurhan-Canli and Morwitz, 

2001; Tyran and Engelmann, 2005; Udell, 1974; Ward and Ostrom, 2006; Yan and Lotz, 2009). 

Consumer complaint behavior can manifest in several forms including negative word of mouth 

communication, complaints to sellers, complaints to consumer protection agencies, and even 

eboycott of the seller (Cisse-Depardon and N’Goala, 2009). Research demonstrates consumer 

complaint behavior can be damaging to marketing practices (Gregoire, Laufer and Tripp, 2010). 

Thus scholars have been examining various factors that possibly can affect consumer complaint 

behavior. Among the possible predictors of consumer complaint behavior, perceived consumer 

power and consumer awareness of their rights seem prominent (Denegri-Knott, Zwick, and 

Schroeder, 2006; Dommeyer and Gross, 2003).  

Today consumer complaint behavior and its associated issues are not only phenomena of 

developed countries, rapidly growing developing economies are increasingly enacting consumer 

protection laws to deal with consumer complaint behavior (MBT, 2011). Qatar is a case in point. 

In 2008, Qatar established the consumer protection law guaranteeing seven basic rights to 

consumers. On the one hand, Qatar is among the fasted growing economies in the world with 

among the highest per capita income countries (CIA, 2011), on the other hand, the consumer 

price index (CPI) has been increasing very rapidly causing serious consumer grievances (QIE, 

2011). Also, customer service quality is lagging far behind customer expectations, which is 

further fueling consumer dissatisfaction (MBT, 2011). At the same time, consumer protection 

department has been intensifying efforts to increase consumer awareness of their rights.  

Altogether Qatar is a suitable context for the study of consumer complaint behavior, perceived 

consumer power and consumer awareness of their rights. This study aims to examine the direct 

relationship between perceived consumer power and consumer complaint behavior; and the direct 

and indirect relationships between consumer awareness of their rights and consumer complaint 

behavior in Qatar. 

Literature Review and Hypotheses Development 

The constructs of consumer complaint behavior, perceived consumer power and 

consumer awareness of their rights will be discussed. Then the relationships among the constructs 

will be theorized. 
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Literature defines consumer complaint behavior as an emotional reaction of a consumer 

dissatisfied with a product (Yan and Lotz, 2009). The consumer complaint behavior can manifest 

in a number of ways including boycotting the seller, complaining to the seller, reporting to the 

consumer protection agency, and negative word of mouth (Donoghue and Klerk, 2009; Klein, 

Smith and John, 2004; Tronvoll, 2011). The definition of perceived consumer power stems from 

the broader idea of power that purports power is the ability to produce an effect and/or the 

possession of control, authority and influence over others (Denegri-Knott, Zwick, and Schroeder, 

2006; Wang and Head, 2007). In the same vein perceived consumer power is consumer perceived 

ability to understand, control and possibly change marketplace practices (Long, Hogg, Hartley 

and Angold, 1999; Shaw, Newholm and Dickinson, 2006). Scholars define consumer awareness 

of their rights as consumer knowledge about their legal rights and duties regarding their 

experiences with products (Dommeyer and Gross, 2003; Suk-Ching, 2001).  

The existing research advances several possible determinants of consumer complaint 

behavior (Yan and Lotz, 2009). Specifically, consumer, product and legal environment related 

variables are considered major antecedents of consumer complaint behavior (Donoghue and 

Klerk, 2009). This study focuses on important consumer related variables. Consumer related 

variables include consumer demographics, consumer self-efficacy, consumer awareness of 

consumer rights and consumer activism (Donoghue and Klerk, 2009; Tyran and Engelmann, 

2005). The relationship between perceived consumer power and consumer complaint behavior 

can be theorized by the concept of means-end chain. When consumers perceive having the power 

to change certain unacceptable business practices they are likely to take actions in terms of 

complaints (Long et al., 1999; Wang and Head, 2007). Literature suggests perceived consumer 

power is on the rise leading to increase in various kinds of consumer complaint behaviors such as 

boycotts of businesses engaged in unrealistic price practices, the use of child labor, polluting the 

environment, indiscriminate layoffs of workers, and other socially unacceptable practices (John 

and Klein, 2003; Klein, Smith and John, 2002; Sen, Gurhan-Canli and Morwitz, 2001). Prasad 

(2008) contends consumers and consumer groups are increasingly being empowered and in turn 

are lodging progressively more complaints with consumer protection agencies and with 

concerned businesses. Elsewhere Ward and Ostrom (2006) assert perceived consumer power 

entices disgruntled consumers spread negative words of mouth through websites, social media, 

and mobile devices. From our search we found no research on perceived consumer power and its 

effect of consumer complaint behavior in the important Middle-East region. Both theoretically 
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and empirically there is a possible relationship between perceived consumer power and consumer 

complaint behavior. Hence, 

H1: Perceived consumer power is positively related to consumer complaint behavior. 

As mentioned earlier consumer awareness of their rights is consumer knowledge about 

their legal rights and duties regarding their experiences with products. On the other hand 

perceived consumer power is the ability to produce an effect and/or the possession of control, 

authority and influence over others. Conceptually the ability, control, authority and influence are 

likely to result from being aware of the legal rights (Suk-Ching, 2001). More specifically, the 

legal rights form the bases of the ability, control, authority and influence. Studies show 

empowered consumers are more aware of their legal rights than non-empowered consumers 

(Dommeyer and Gross, 2003). Suk-Ching (2001) asserts an increase in consumer awareness of 

their rights has helped increase consumer power. Also, consumers who are more aware of their 

legal rights they feel having the ability to enact change in the marketplace (Racolta-Paina and 

Luka (2011). All in all consumer awareness of their rights can lead to perceived consumer power. 

Thus, 

H2: Consumer awareness of their rights is positively related to perceived consumer 

power. 

In addition to having an indirect effect on consumer complaint behavior mediated by 

perceived consumer power, consumer awareness of their rights can also have a direct effect on 

consumer complaint behavior. When a consumer is aware of his/her legal rights, he/she is likely 

to emotionally react when any right is violated causing consumer dissatisfaction (Dommeyer and 

Gross, 2003; Racolta-Paina and Luka, 2011). This is aligned with consumer hierarchy of effects 

model that purports a cognitive response leads to a behavioral response through an affective 

response. As a cognitive response, consumer awareness of their rights can lead to the affective-

behavioral response of emotional reactions on the part of dissatisfied consumers. Racolta-Paina 

and Luka (2011) show the more the consumers are aware of their legal rights the more would be 

consumer complaint behaviors. Udell (1974) finds consumers who complaints are also aware of 

their legal rights. In sum, both theoretically and empirically consumer awareness of their rights is 

related to consumer complaint behavior. Therefore, 

H3: Consumer awareness of their rights is positively related to consumer complaint 

behavior. 
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Methodology 

 The data for this study was collected from consumers living in Doha, Qatar. An online 

data collection firm, SurveyMonkey, was utilized. The questionnaire was sent to a cross-section 

of 306 respondents representing diverse age groups, education levels, and income levels. It was 

distributed through e-mails, blackberry broadcasts, and by posting on a popular consumer 

protection forum in Qatar. The number of completed questionnaires was 236 resulting into a 

response rate of 77.1 percent. Most studies in the Middle-Eastern countries rely on some sort of 

judgmental samples because of the non-availability of valid sample frames (Bhuian, Abdul-

Muhmin and Kim, 2002). Among the respondents, 44 percent was males and 56 percent females. 

Also, 53 percent was within the age group of 20 to 30 years and 24% was in between 31 and 40 

years. This is consistent with the young dominant nature of the population. Most of the 

respondents were highly educated with 72 percent having at least a bachelor’s degree. Further 

most respondents belonged to high income groups with 82 percent having a monthly income 

greater than QR11,000. In general, the respondents are young, highly educated and wealthy. They 

are likely to have the information pertaining to consumer awareness of their rights, perceived 

consumer power and consumer complaint behavior. 

All constructs were measured with multi-item scales adopted from the literature and 

modified to make them suitable for the study with the help of a panel of marketing faculty 

(Denegri-Knott, Zwick and Schroeder, 2006; Dommeyer and Gross, 2003; John and Klein, 2003). 

Consumer awareness of their rights was measured by a 15-item scale. Among them three 

questions were on the Likert format ranging from 1 (strongly disagree) to 5 (strongly agree). A 

sample question is ‘I know pretty much about my rights as a consumer in Qatar.’ The other 

thirteen questions pertained to consumers’ awareness of consumer protection laws in Qatar where 

the response anchors were unaware (1), just heard about it (2) and fully aware (3). Sample 

questions are ‘the right to return, replace or repair the product free of charge, if a defect is found 

out or it doesn’t meet standard specifications or its purpose,’ ‘the right to obtain high quality 

product,’ ‘the right to find all relevant product information including its type, nature, components, 

etc.’ Perceived consumer power was assessed with a five-item scale on a five-point Likert format. 

Sample questions are ‘I feel that I can influence retailer on their offerings or services,’ ‘I feel that 

I can influence retailer on their pricing,’ and ‘I feel that I have leverage over retailers.’ Consumer 

complaint behavior was measured by a five-item scale on Likert format. Sample items are ‘when 

I find a shop violating any consumer rights in Qatar, I will do nothing,’ ‘when I find a shop 

violating any consumer rights in Qatar, I will spread negative word of mouth (I’ll tell everyone)’ 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 776



and ‘when I find a shop violating any consumer rights in Qatar, I will complain to the seller.’ In 

addition five demographic questions were asked namely gender, nationality, age group, education 

level, and income. 

 The Cronbach’s alpha score for consumer awareness of their rights was 0.888. For the 

first three questions and the last three questions related to Qatari laws the Cronbach’s alpha 

scores were 0.689 and 0.890 respectively. The perceived consumer power produced a Cronbach’s 

alpha score of 0.883. Finally, the Cronbach’s alpha score for consumer complaint behavior was 

0.607 after deleting a bad item. In general all scales turned out to be fairly reliable. 

To test the hypotheses, three regression models were estimated (see Table 1, 2 and 3). In 

the first model, five demographics were entered as control variables along with perceived 

consumer power as independent variables while consumer complaint behavior was the dependent 

variable (see Table 1). In the second model, perceived consumer power was the dependent 

variable and demographics and consumer awareness of their rights were the independent 

variables. Composites of both overall awareness (all 15 items together) and awareness of Qatari 

laws (13 items) were entered (see Table 2). In the third model, consumer complaint behavior was 

the dependent variable and demographics and perceived consumer power and consumer 

awareness of their rights were the independent variables (see Table 3). 

Table 1: DV – Consumer Complaint Behavior and IVs – Demographics and Perceived 

Consumer Power 

Coefficients
a
 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 2.932 .399  7.350 .000 

Gender -.031 .109 -.021 -.286 .775 

Nationality -.081 .120 -.050 -.673 .502 

Age .042 .053 .060 .796 .427 

Education .039 .099 .028 .393 .694 

Income -.029 .035 -.065 -.834 .405 

C. Power .244 .053 .294 4.607 .000 

a. Dependent Variable: Consumer Complaint Behavior 
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Table 2: DV – Perceived Consumer Power and IVs – Demographics and Consumer 

Awareness of Their Rights 

Coefficients
a
 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 2.083 .461  4.521 .000 

Gender -.007 .127 -.004 -.053 .958 

Nationality -.122 .140 -.063 -.877 .381 

Age .007 .061 .008 .116 .908 

Education -.153 .115 -.093 -1.335 .183 

Income -.029 .041 -.054 -.711 .478 

Overall Awareness .195 .067 .214 2.913 .004 

Awareness of Qatari Laws .337 .119 .208 2.838 .005 

a. Dependent Variable: Perceived Consumer Power 

 
Table 3: DV – Consumer Complaint Behavior and IVs -  Demographics, Perceived 

Consumer Power and Consumer Awareness of Their Rights 

 

Coefficients
a
 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 2.399 .397  6.043 .000 

Gender -.024 .105 -.016 -.228 .820 

Nationality -.085 .115 -.052 -.735 .463 

Age .033 .051 .048 .663 .508 

Education .005 .095 .004 .052 .959 

Income -.013 .033 -.028 -.374 .709 

Overall Awareness .133 .056 .174 2.353 .019 

Awareness of Qatari Laws .252 .100 .187 2.525 .012 

C. Power .145 .055 .174 2.654 .009 

a. Dependent Variable: Consumer Complaint Behavior 
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Results 

 Overall regression results support all three hypotheses. The results of the first regression 

model indicate the model is significant at a significance level of 0.000 with an R-square of 0.092. 

The demographics (gender, nationality, age, education, and income) are all insignificant. 

Perceived consumer power is significantly and positively influencing consumer complaint 

behavior supporting hypothesis 1, where the corresponding t-value is 4.607 and the significance 

level is 0.000 (see Table 1). The second regression model is also significant at a level of 0.000 

with an R-square of 0.163. Again no demographic variable is significant. Consumer awareness of 

their rights appears significantly and positively related to perceived consumer power in support of 

hypothesis 2. The corresponding t-value is 2.913 and significance level is 0.004 (see Table 2). 

The composite of consumer awareness with Qatari laws is also significant (t-value=2.838, 

sig.=0.005). Finally, regression model three is also significant at a level of 0.000. The R-square is 

0.179. None of the demographics was significant. Consumer awareness of their rights appears a 

significant predictor of consumer complaint behavior (t-value=2.353, sig.=0.019) supporting 

hypothesis 3. Also perceived consumer power is a significant predictor of consumer complaint 

behavior (t-value=2.654, sig.=0.009). 

Discussion and Conclusion 

 This paper aims at empirically examining the influence of perceived consumer power on 

consumer complaint behavior. Also the direct and indirect effects of consumer awareness of their 

rights on consumer complaint behavior and perceived consumer power are assessed. The indirect 

effect is mediated by perceived consumer power.  

The study context was Doha, Qatar. Qatar is currently among the fastest growing 

economies in the world. The per capita income of Qatar is also among the highest in the world. 

Consumer rights have become a prominent social and legal issue in Qatar particularly following 

the recent substantial salary hikes of Qatari nationals ranging from 60 percent to 120 percent. 

This salary increase has triggered a rise in the consumer price index, which resulted into a wide 

spread consumer grievances in terms of organizations of boycotts, protests on social media, 

complains with consumer protection organization, and word-of-mouth communications. At the 

same time consumer protection agency has intensified its efforts to increase consumer awareness 

of their rights guaranteed by consumer protection laws of Qatar enacted in 2008. All in all Qatar 

was suitable for a study of the inter-relationships among consumer awareness of their rights, 

perceived consumer power and consumer complaint behavior.  
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A cross section of 236 consumers in Qatar participated in the study. Results show as 

expected the higher is the perceived consumer power the higher is the consumer complaint 

behavior. This finding is consistent with existing research (Suk-Ching, 2001). As consumers in 

Qatar feel they have the ability to understand, control and change business practices, they will 

increasingly engage in various kinds of complaint behaviors. The study also finds the consumer 

awareness of their rights is significantly influencing both perceived consumer power and 

consumer complaint behavior. These findings are also consistent with past research (Sen, Gurhan-

Canli and Morwitz, 2001; Shaw,  Newholm and Dickinson, 2006). With the increase in the 

awareness level of consumer rights consumers will feel more and more powerful and they will 

increasingly engage in complaint behaviors. Businesses have lessons to take from these findings. 

Taking steps to protect consumer rights would be beneficial for businesses. Businesses should be 

proactive in responding to consumer rights to portray a good business image.  

This study has a number of limitations that need to be addressed in  future research. A 

study in Qatar lacks generalizability. Similar studies need to be undertaken in other Middle-

Eastern countries and beyond. The use of a judgmental sample limits the scope of the study. 

Future researchers should attempt to utilize some kind of probabilistic sampling technique. In 

order to explain consumer complaint behavior, this study chose to include perceived consumer 

power and consumer awareness of their rights as the predictors. Future studies can look into other 

predictors related to product attributes, environmental factors, legal issues, and other consumer 

related factors. Finally, there is scope to further improve the measurement scales of the 

constructs. In the final note, businesses should pay attention to consumer rights, consumer power 

and consumer complaint behavior. 
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ABSTRACT 

 
Market orientation delivered inconsistent results in marketing channels of developing 
economies where power imbalances exist between members. This study investigates the 
impact of market orientation on manufacturer-distributor relationships in Indonesia as a 
developing country with high industrial concentration. A Structural Equation Modeling 
analysis on 140 manufacturers revealed market orientation and long-term orientation were 
joint drivers that determined satisfaction and trust via dependence and role performance 
constructs. This suggests that to achieve relationship quality in channels characterized by 
trust and satisfaction, a market orientation view should be combined with an intention of 
manufacturer to build a longer term relationship with distributor.  
 
Keywords: market orientation, manufacturer, distributor, Indonesia 
 
 

INTRODUCTION 
 

A rich body of literature revealed market orientation increased business performance, 
especially in developed economies [e.g. 11] [ 18] [ 40]. However, in developing economies 
characterized by rapid growth, the presence of sellers’ markets and strong demand [16] [ 17], 
firms can achieve the benefits of marketing without necessarily adopt market-oriented view 
[1] [ 17]. In the context of marketing channels, a recent opposite result has been found in 
China as a developing country where its economy performed rapid growth. Here, [11] found 
market orientation increased retailer satisfaction in the context of power imbalance between 
retailers and their suppliers.  
 
Similar to China, Indonesia demonstrated a robust economic performance in 2011 in the face 
of global economy turmoil. Economic growth achieved 6.5%, a record high for the past ten 
years [26]. In the economic posture, manufacturing sector holds a strong position, accounting 
for 29% of the Indonesian Gross Domestic Product [58]. Notwithstanding the growth, the 
market structure remains dominated by a few large firms as indicated by a high industrial 
concentration ratio [4] [ 52]. In the context of marketing channels, the high concentration 
may imply that the manufacturer has stronger power over its distributor and such 
manufacturer may dictate terms to its distributor [5] [ 8].  
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Based on the results inconsistency in the impact of market orientation in developing 
economies, this study investigates the impact of market orientation on manufacturer and 
distributor relationships in Indonesian marketing channels. Moreover, as [24] found the 
impact of market orientation was stronger for large firms than for small ones, hence this study 
uses medium-to-large manufacturers as research sample.  
 

LITERATURE REVIEW AND HYPOTHESES 
 

To provide the effect of market orientation on marketing channels in a concentrated industry, 
we relate manufacturer’s market orientation (MO) with long-term orientation, dependence, 
role performance, trust, and satisfaction as constructs which may interplay in channel 
relationships [10] [ 11] [ 21] [ 47] [ 55].  
 
Market orientation and satisfaction  
 
Throughout the years, most market orientation research have applied either cultural 
perspective from [40] or behavioral perspective from [32]’ definitions [7] [ 57]. Whilst the 
cultural perspective describes market orientation in activity-based characteristics of a firm, 
the cultural perspective is related to more fundamental characteristics of an organization [7]. 
The present study adopt  the perspective of [40] as it encompasses three components: 
customer orientation, competitor orientation, and inter-functional coordination.  
 
Satisfaction is a positive affective state resulting from an appraisal of all aspects of 
manufacturer and distributor relationships [22] [ 23]. It consists of economic and social 
satisfaction. [37] found the success of a market-oriented strategy generated the greater 
customer satisfaction.  Moreover, [11] found that supplier market intelligence, as a dimension 
of market orientation [40], increased retailer economic satisfaction. Here, suppliers that 
implemented market intelligence were perform better in understanding their retailer’s needs 
in economic terms and market condition than suppliers that are not market oriented. These 
findings lead to the first hypothesis: 
 
Hypothesis 1: Market orientation positively influences manufacturer satisfaction 
 
Market orientation and trust  
 
Trust refers to a manufacturer willingness to confidently rely on a distributor [21] [ 53]. It 
consists of credibility and benevolence side of a distributor. [38] found that channel 
networking strengthens the positive influence of customer orientation on customer 
trust/commitment. Here, customer orientation, as a part of market orientation [40], generated 
more customer trust toward the firm if the strategy was combined with channel networking. 
Furthermore, [56] studied supply chain performance in Uganda and revealed market 
orientation improved trust. Firms who had a better market orientation and customer 
relationship strategy in their channel management would increase the trust level across the 
supply chain. Based on the findings, the proposed hypothesis is: 
 
Hypothesis 2: Market orientation positively influences manufacturer’s trust toward distributor  
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Satisfaction and long-term orientation 
 
Long-term orientation is a synergy between a manufacturer’s goals and its joint outcomes 
with distributor that is expected to benefit the business in the long-run [21] [ 60]. [46] 
explored Korean retailers and found economic satisfaction enhanced long-term orientation on 
low-dependent retailers. In addition, the low dependence retailers are more likely to focus on 
economic satisfaction than economic conflict. Furthermore, [47] found that the 
standardization of productive processes moderated the positive impact of satisfaction on 
long-term orientation of supply relationships. Based on these findings, the study posits that 
manufacturer satisfaction increases manufacturer’s long-term orientation toward its 
distributor as follows: 
 
Hypothesis 3: Manufacturer satisfaction positively influences manufacturer long-term 
orientation  
 
Long-term orientation and manufacturer perception on distributor’s role performance 
 
A firm’s role performance refers to how well the firm deliver its performance in a channel 
relationship with its partner [20] [ 59].In this study, manufacturer delivers its perception on 
distributor’s role performance. [43] investigated the role of importer role performance and 
found relationship quality improved importer role performance. Here, relationship quality 
consists of continuity expectations, trust, and cooperation dimensions. As continuity 
expectations refers to a secure relationship [30], the expectations of a long-term relationship 
are main indicators of relationship quality [43]. Taking further, [3] revealed that a higher 
relationship quality which was characterized by relationship continuity expectations 
enhanced distributor performance. As long-term orientation is a main component for a 
relationship quality, therefore the association between long-term orientation and role 
performance in this research is as follows:  
 
Hypothesis 4: Manufacturer long-term orientation positively influences manufacturer’s 
perception on distributor’s role performance 
 
Long-term orientation and dependence 
 
Dependence is a manufacturer’s need to maintain its marketing channel relationship with its 
distributor in order to achieve its desired outcomes [19] [ 21]. [10] revealed that in Japanese 
channel relationships, the retailer long-term orientation toward suppliers enhanced supplier 
dependence. [45] found when manufacturers help their suppliers to achieve technological 
advancement, a collaborative partnership emerged. This implies a long-term orientation is 
needed to build dependency of suppliers with their manufacturers. Based on the previous 
findings, in this study a willingness of the manufacturer to extend their long term relationship 
to their distributors may encourage a manufacturer to increase dependency toward its 
distributor. This leads to following hypothesis: 
 
Hypothesis 5: Manufacturer long-term orientation positively influences manufacturer 
dependence 
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Manufacturer perception on distributor’s role performance and dependence  
 
[10] revealed in their performance-based model of Japanese channel relationship that 
suppliers role performance positively influenced retailers dependence on the suppliers. They 
argue that even traditional Japanese channel relationships do not favor a role performance 
aspect, however the economic recession pushed Japanese retailers to choose suppliers with a 
sound performance as the suppliers are crucial for economic gain. This view increases the 
dependency of retailers toward their suppliers. The finding was strengthened by the research 
of [50] which found that both in U.S. and Japan contexts, the role performance of the supplier 
increased retailers’ economic dependence on suppliers. Based on these research findings, the 
following hypothesis is:  
 
Hypothesis 6: Manufacturer perception on distributor’s role performance positively 
influences manufacturer dependence 
 
Manufacturer perception on distributor’s role performance and trust 
 
[54] found that exporter role performance positively influenced quality of the importer-
exporter relationship. Since relationship quality operationalized as a higher-order construct 
comprised of trust, commitment, and satisfaction, it means the role performance may also 
improve trust aspect of the relationship quality. [9] strengthen the relationship as they found 
role performance of a supplier increased buyer’s credibility (trust) both in the initiation and 
maintenance stages. They argue that five aspects of supplier role performance are important 
in the view of buyers and managers. The successful delivery of the aspects leverages the 
reliability of the supplier in the perception of Chinese buyers. Therefore, these findings lead 
to the hypothesis: 
0 
Hypothesis 7: Manufacturer perception on distributor’s role performance positively 
influences manufacturer’s trust toward distributor  
 
Dependence and trust 
 
[29] compared trust and dependence aspects in the business relationship in the UK 
construction industry and revealed that the buyers’ dependence on the suppliers positively 
influenced their trust in the suppliers. Furthermore, the study of [51] in Malaysian 
manufacturing found that interdependence, a joint dependence between partners  [33] [ 44], 
improved relationship capital between partners which composed of trust, communication, and 
commitment dimensions. The study explains that interdependency leverages deeper 
integration via stronger relationship capital because all parties are motivated in striving 
mutual results. These lead to the following hypothesis: 
 
Hypothesis 8: Manufacturer dependence positively influences manufacturer’s trust toward 
distributor  
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All hypotheses are depicted in the conceptual framework of Figure 1: 

 

Figure 1. Conceptual framework 
 

THE METHODOLOGY 
 
Data collection 
 
The sample was originally drawn in random from the 2009 directory of medium-to-large 
businesses from [27]. Having trialed, many listed companies refused, had incorrect contacts, 
or no longer existed. Therefore, we conducted a snow-ball technique by contacting 
manufacturer persons through researcher and other local networks. The questionnaires were 
distributed directly to the respondents and collected after completion. Respondents in this 
study are the manufacturer’s representatives who highly knowledgeable regarding the 
relationship with distributor. These included supervisor, manager, and/or owner of the 
companies. The study had captured manufacturers from forty nine (49) industries in the 
survey occurred from October 2011 to February 2012 in 5 major Indonesian cities on Java 
Island.  
 
The final sample was 140 respondents. Most respondents are male (65.7%) and the job 
positions was 66.4% supervisor, 20.7% manager, and 12.9% owner. Most held their position 
for 1-5 years (70%) and possess an undergraduate qualification (52.1%). The mix represents 
medium (59.3%) and large (39.3%) sized businesses. Most businesses were domestically 
owned (85%). Most companies aged between 1-15 years (57.1%) and have distributors 
between 1-5 distributors (52.9%). The majority of firms have 1-5 years relationship with 
distributor (39.3%).  
 
Measurement 
 
The measurements scales were 5-point Likert-type scales ranging from 1 (Strongly Disagree) 
to 5 (Strongly Agree), except for role performance which anchored from 1 (Very Poor) to 5 
(Very Good). In the market orientation construct, respondents deliver their perception toward 
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their company strategies in serving outlets as the customers, handling competitors, and in the 
interfunctional coordination. In the other constructs, respondents express their perception 
toward the company’s distributor.  
 
The initial items were pretested in the form of in-depth interviews with several distribution 
managers. Consequently, some items were modified to better fit the context of the research. 
Having collected the data, we conducted validity and reliability tests through Confirmatory 
Factor Analysis (CFA). Based on the CFA results, the low factor loading items were removed 
from the scales.  
 
The measurement for market orientation was adapted from [40] which revealed good 
reliability (α=0.72). The satisfaction scale was adapted from [48], [35], and [49]. Only 
economic aspect showed acceptable reliability (α=0.76). The scale for long-term orientation 
was adapted from [21] and it indicated acceptable reliability (α=0.88). The role performance 
measure was adapted from [34], [59], and [6]. The scale exhibited good reliability (α=0.80). 
The measurement scale for dependence was adapted from [21], [31], and [14]. The scale 
showed acceptable reliability (α=0.77). Trust was adapted from [33], [34], [28], and [39]. 
Here, only credibility dimension was reliable (α=0.70). The selected items, the item loadings, 
and the Cronbach Alpha (α) are presented in Table 1. 
 

Table 1. Results of factor analysis 

 

 Measurement Item
Item 

Loading
Cronbach 
Alpha (α)

Market Orientation (MO) 0.72
As a manufacturer, our competing strategies include:
   1. A regular evaluation of our competitors' strategic strenghts. 0.701
   2. Rapid responses to competitors' threats. 0.781
   3. Share information across all company departments about how best to help stores/outlets. 0.502
   4. Regularly measure individual store/outlet's satisfaction level. 0.537
Long-Term Orientation (LTO) 0.88
Our working relationship with this distributor:
   1. Will be profitable in the long run. 0.826
   2. Is focused on joint long-term objectives. 0.883
   3. Is expected to last long. 0.809
Role Performance (RP) 0.80
How good is the performance of this distributor compared to the average industry performance on:
   1. Their infrastructure readiness (e.g., buildings, warehouses, and offices)? 0.582
   2. Level of sales volume? 0.822
   3. Sales growth rate? 0.875
   4. Payment of their liabilities (Terms of payment/TOP)? 0.584
Dependence (DEP)
As a manufacturer, we believe:
   1. A good sales volume will be hard to achieve if our relation with this distributor is severed. 0.577
   2. The competencies of this distributor is essential for the sale of our products. 0.749
   3. Our communication with this distributor is good. 0.605
   4. We need this distributor to achieve our profit target. 0.794
Satisfaction (SAT) 0.76
Our working relationship with this distributor:
   1. Has resulted in [us having] a dominant market share in the distributor's sales area. 0.766
   2. Has increased our profit in the distributor's sales area. 0.759
   3. Is satisfactory in terms of profit margin. 0.627
Trust (TRUST) 0.70
We believe this distributor will:
   1. Perform their obligations to us (e.g., complying with Terms of Payment, delivery accuracy, etc.). 0.674
   2. Comply with our contractual agreements. 0.741
   3. Remain loyal to our relationship. 0.577

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 788



 

 

In addition, the mean, standard deviation, correlation, and covariance matrix for the 
constructs are shown in Table 2.  
 

Table 2. Mean, standard deviation, correlation, and covariance matrix 

 
**Significant at the 0.01 level (one-tailed)  
Values below diagonal are the correlations, whilst values above diagonal are the covariances 
 
The quantitative findings of this study were validated by in-depth interviews with three 
manufacturers. This was to seek evidences that may occur in the relationship between 
variables in the final model. 
 

FINDINGS AND DISCUSSIONS 
 

Structural Equation Modeling (SEM) was performed to test the hypotheses. Market 
orientation and long-term orientation act as exogenous (independent) variables whilst role 
performance, dependence, trust, and satisfaction are the endogenous (dependent) variables. In 
order to overcome the problem of ordinal nature of response items, a composite scale was 
conducted [13]. The result of final model revealed a good fit (χ

2=6.602, df=6, ρ value=0.359, 
CFI=0.998, GFI=0.985, TLI=0.995, RMSR=0.009, RMSEA=0.027) as described in Table 3 
below. 
 

Table 3. Results of model fit 

 
*Source: [25] 
 
Hypothesis 1, which proposed a positive effect of market orientation on satisfaction, was 
supported (γ1=0.481, t=3.701, ρ<0.01). Hypothesis 2, which predicted a positive influence of 
market orientation on trust, was also supported (γ2=0.335, t=3.160, ρ<0.01). Hypothesis 3, 
which posited a positive influence of satisfaction on long-term orientation, was not supported. 
However, the relationship was supported in the opposite direction (γ3=0.434, t=3.737, 
ρ<0.01). Hypothesis 4, which proposed a positive effect of long-term orientation on role 
performance, was supported (γ4=0.571, t=6.399, ρ<0.01). Hypothesis 5, which predicted a 

Mean SD MO LTO RP DEP SAT TRUST
1. MO 4.048 0.585 1.000 0.165 0.066 0.104 0.175 0.108
2. LTO 4.060 0.612 0.461** 1.000 0.155 0.182 0.202 0.165
3. RP 3.752 0.546 0.207** 0.463** 1.000 0.169 0.117 0.147
4. DEP 3.893 0.582 0.306** 0.512** 0.532** 1.000 0.123 0.149
5. SAT 3.998 0.580 0.516** 0.568** 0.369** 0.364** 1.000 0.137
6. TRUST 4.002 0.497 0.371** 0.544** 0.541** 0.515** 0.474** 1.000

Model Fit Indices Value Threshold* Assessment

Chi-Square (χ2) 6.602
Degrees of Freedom (df) 6
Probability (ρ) 0.359 > 0.05 Good
Comparative Fit Index (CFI) 0.998 ≥ 0.97 Good
Goodness-of-Fit Index (GFI) 0.985 > 0.95 Good
Tucker-Lewis Index (TLI) 0.995 ≥ 0.97 Good
Root Mean Square Residual (RMSR) 0.009 ≤ 0.08 Good
Root Mean Square Error of Approximation (RMSEA) 0.027 < 0.08 Good
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positive influence of long-term orientation on dependence, was supported (γ5=0.379, t=3.502, 
ρ<0.01). Hypothesis 6, which posited a positive influence of role performance to dependence, 
was supported (β1=0.463, t=4.076, ρ<0.01). Hypothesis 7, which proposed a positive effect of 
role performance on trust, was supported (β2=0.432, t=3.059, ρ<0.01). Hypothesis 8 which 
predicted a positive influence of dependence to trust, was also supported (β3=0.308, t=2.081, 
ρ<0.05). Finally, the independent variables (market orientation and long-term orientation) 
were significantly covaried (φ=0.585, t=5.051, ρ<0.001). The results are shown in Table 4 
and Figure 2. 
 

Table 4. Results of hypotheses testing 

 
*Significant at the 0.001 level (two-tailed) 
**Significant at the 0.01 level (two-tailed)  
***Significant at the 0.05 level (two-tailed) 
*!Significant at the 0.001 level (two-tailed) in an opposite direction. The estimate and t-
values applied for the opposite direction (long-term orientation          satisfaction) 
 

 
Figure 2. The final model 

Path Estimate t-value Symbol Assessment

H1: Market Orientation             Satisfaction 0.481 3.701* γ1 Supported
H2: Market Orientation             Trust 0.335 3.160** γ2 Supported
H3: Satisfaction          Long-Term Orientation 0.434 3.737*! γ3 Unsupported
H4: Long-Term Orientation          Role Performance 0.571 6.399* γ4 Supported
H5: Long-Term Orientation          Dependence 0.379 3.502* γ5 Supported
H6: Role Performance            Dependence 0.463 4.076* β1 Supported
H7: Role Performance            Trust 0.432 3.059** β2 Supported
H8: Dependence           Trust 0.308 2.081*** β3 Supported
Covariance:
Market Orientation               Long-Term Orientation 0.585 5.051* φ
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The results shows market orientation plays an important role in channels in a developing 
economy. This is contrary to [16] argument that market orientation is not necessary in 
developing economy. Results of in-depth interviews may explain the situation. Respondents 
argue they face a stiff market competition, therefore retention of customer and proactive 
responses to competitor must conducted regularly.   
 
Market orientation and long-term orientation of manufacturer toward distributor act as joint 
drivers of the relationship in channels because as manufacturer has greater power over 
distributor, the intentions of manufacturer would determine relationship quality in channels. 
As such, a manufacturer intention to be more market-oriented and to build longer term 
relationship with distributor may leverage positive perceptions toward distributor’s 
performance and the dependence on distributor. In the end, the positive views would increase 
manufacturer’s trust on distributor and manufacturer’s satisfaction on the relationship with 
distributor. 
 
Trust and satisfaction role as the outcomes of relationships is inherent with findings from 
many literatures on channels [e.g. 36] [ 41] [ 42]. This may stem from perspectives that trust 
and satisfaction are components of relationship quality [2] [ 12] [ 15]. Hence, the intentions 
to become more market-oriented and the development of longer term relationship toward 
distributors targeted to improve relationship quality with distributors.  
 
Regarding the opposite direction on the relationship between long-term orientation and 
satisfaction (H3), evidences from the in-depth interview may shed the light. For the 
manufacturer who has developed a long term relationship with its distributor, the relationship 
increases the covered outlets by the distributor. As such, this progress satisfies the 
manufacturer. Moreover, the other respondent explains that the incentives as stimulators of 
long-term relationship have increased the performance of distributor. The increasing 
performance then makes manufacturer economically satisfied.   
 
Findings from the in-depth interview may also explain the covariance between market 
orientation and long-term orientation. The correlation was perhaps best explained from the 
interfunctional coordination aspect of the market orientation. Here, the manufacturers always 
do regular meetings (for instance, monthly) with their distributors to discuss how to best 
serve the outlets. These activities harmonize manufacturer-distributor relationship and 
contribute to the maintenance of long-term cooperation. However, the intention of 
manufacturer to build long-term relationship depends on the distributor performance itself. 
Generally, the manufacturer ought to continue the working relationship only if the distributor 
shows a satisfying performance. A proper performance would likely lead to a long-term view 
in the relationship. In turn, a long-term orientation would likely drive manufacturer to involve 
the distributor in the regular business planning.         
 
Several limitations of the research should be noted. Since commitment is commonly viewed 
as a part of relationship quality, future research should include this construct. Moreover, the 
present study encompasses multiple industries which present difficulties in comparing 
dynamics between industries. Further research should test limited number of industries which 
share similar characteristics in nature. Here, deeper comparison could be explored for insights 
on specific market dynamics of the channels. 
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CONCLUSIONS 
 

This study explores the impact of market orientation on marketing channels in Indonesian 
manufacturing sectors. The results confirm that market orientation is important in the context 
of developing economy where power imbalance exists. Here, market orientation and long-
term orientation of manufacturer toward distributor jointly drive relationships in channel 
which eventually increase manufacturer satisfaction and trust on distributor.  
 
Regarding managerial implications, providing situation where manufacturer has greater 
power, the manufacturer should implement market-oriented views and develop long-term 
orientation toward distributor because it may insist distributor to enhance its performance.  
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ABSTRACT 

This paper examines how online consumers respond to the different free shipping methods. We focus on two of 

the most prevalent free shipping method in Taiwan, FSQ (Free Shipping Quantity) and threshold-based free 

shipping. In Study1, we first demonstrate that online consumers have a significant difference on purchase 

intention and offer evaluation to the two different free shipping methods. Second, we demonstrate the 

interaction effects on purchase intention and offer evaluation. When the product price is in a high level, FSQ 

generates higher purchase intention and offer evaluation than threshold-based free shipping. In Study2, we 

demonstrate the interaction effects on purchase intention, offer evaluation. When pick-up method has only one 

choice, FSQ generates higher purchase intention and offer evaluation than threshold-based free shipping. 

Keywords: Shipping fees; Free shipping; FSQ (Free Shipping Quantity); Threshold-based free shipping; 

Online shopping 

I. INTRODUCTION 

With the growth of e-commerce, online shopping maket has grown rapidly. According to Market Intelligence & 

Consulting Institute(MIC) in Taiwan, online shopping market reached NT $ 430 billion in 2011, an increase of 

about 20% over 2010. When it comes to online shopping, it also underlines the importance of shipping fees. 

From the firm’s perspective, it is important but hard to design a shipping method to recover delivery cost and to 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 796

mailto:shn821@hotmail.com


attract customers [1]. From the consumer’s standpoint, shipping fees are a main reason why consumers decide 

to give up purchasing online because they have to pay additional fees. In addition, the survey data from Kantar 

company shows that online consumers prefer to buy more products when offering free shipping. Although the 

shipping fees are important to the firms and consumers, only very sparse literature focus on shipping fee 

[1][3][4]. Further, the existing literatures do not compare FSQ (Free Shipping Quantity) to threshold-based free 

shipping. 

In online shopping market, many firms are increasingly providing free shipping to consumers when online 

consumers exceed the quantity or dollar threshold set by online firms. In this paper, we focus on two common 

online free shipping method in Taiwan, FSQ (Free Shipping Quantity) and threshold-based free shipping. This 

paper attempts to fill the research gap and contribute to the handful studies by examing the two common free 

shipping method- FSQ and threshold-based free shippng method With FSQ method, retailers waive the 

shipping fee when consumers reached a specific quantity set by retailers, but charge a fixed fee otherwise. With 

threshold-based free shippng method, retailers waive the shipping fee when consumers reached a specific dollar 

amount by retailers, but charge a fixed shipping fee otherwise. 

The primary purpose of this paper is to experimentally examine how online consumers evaluate and their 

respond to the two different free shipping methods. In addition, we consider other factors that may affect the 

effect of free shipping method on consumers’ evaluations and choice, these factors include product price level 

and pick-up methods. 

II. LITERATURE REVIEW 

A. Free Shipping Method 

In our research, free shipping method is when consumers reached a quantity or dollar threshold, specified by 

retailers, consumers are offered free shipping. Otherwise, they may charge a fixed shipping fee. In this research, 

we use two common free shipping methods, FSQ (Free Shipping Quantity) and threshold-based free shipping as 

our investigative objects. 

The previous research has examined different shipping fee methods. The previous research has examined the 

effects of free shipping and threshold-based free shipping [3]. Koukova et al. (2012) has compared two 

different shipping fee structures, flat rate shipping and threshold-based free shipping [1]. In this paper, our 

focus is on the two prevalent online free shipping methods.  

While previous research indicated that quantitative information can appear in alternative units [5], for instance, 

date can be specified in months and in days, and prices can be presented in different currencies [6]. In our 
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research, under equally price of the product (e.g., NT$250 per cloth), we use 2 clothes as the quantity threshold 

and NT$500 as the dollar threshold.  

The previous research demonstrated a change in the unit in which quantitative information is provided affects 

consumer preferences, evaluations and choices [2]. According to the unit effect, consumers tend to ignore the 

unit and just focus on the number instead. From the literature of theunit effect, we can assume that the number 

of quantity threshold “2” (FSQ method) is smaller than dollar threshold “1000” (threshold based free shipping), 

and we propose the hypotheses:  

H1a: Consumers will have a higher purchase intention when an online offer is with FSQ method than an online 

offer with threshold-based free shipping. 

H1b: Consumers will have a higher offer evaluation when an online offer is with FSQ method than an online 

offer with threshold-based free shipping. 

B. Free Shipping Method And Price Level 

Monroe (2011) proposed that people have upper and lower limits of price acceptability for a product, and price 

sensitivity is a method to measure and evaluate buyers’ differential price thresholds [8]. Consumers have 

different price acceptability and price sensitivity, and these differences may lead to distinct difference on the 

free shipping method. How do consumers judge the free shipping method? The product price level might 

influence the purchase intention and offer evaluation for the product.  

From the literature above, we would like to know whether price level will influence the free shipping method. 

We propose free shipping method presented in different units can influence consumers’ decision and evaluation. 

The product price level may not only affect whether consumers can easily reach the free shipping quantity or 

dollar threshold but also may influence consumers’ decisions and evaluation. Hence, we want to test if the 

following hypotheses are supported:  

H2a: The free shipping method and price level have an interaction effect on purchase intention. 

H2b: The free shipping method and price level have an interaction effect on offer evaluation. 

C. Pick-up method 

It is common to suppose that the more choice, the better. [14] According to previous research on choices, the 

research indicated that some important theories in social psychology including attribution theory, dissonance 

theory, all presume that perception of choices will have strong effects.[15] Moreover, previous studies have 

shown that the number of options affect the evaluation and selection, this indicate that when making choices 

become complex, people tend to rely on heuristics to simply their decision-making processes. [16][17] In 

Taiwan’s online shopping market, we can see the retailers provide different pick-up methods to customers. The 

pick-up methods include pick-up from convenience stores, home delivery, and pick-up from post offices. We 

use one pick-up method and many pick-up methods as our investigative objects. 

D. Free Shipping Method And Pick-up Method  

In Taiwan’s online shopping market, we can find that many online retailers provide free shipping to customers 

when reach a specific quantity or dollar threshold. However, some online retailers restrict customers to choose a 
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specific pick-up method to get the free shipping, but some retailers do not. We want to know whether pick-up 

method will influence the free shipping method. So we want to test if the following hypotheses are supported. 

H3a: The free shipping method and pick-up method have an interaction effect on purchase intention. 

H3b: The free shipping method and pick-up method have an interaction effect on offer evaluation. 

E. Conceptual Framework   

Based on the literature background, we developed the research model of study1 and study2.The frameworks 

were shown in Fig. 1 and 2.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure1. Conceptual framework of the research (Study1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2. Conceptual framework of the research (Study2) 
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III. METHODOLOGY 

To investigate the above issues of the free shipping methods, we conduct two studies in this research. Each 

study has its own research design as explained in the following. In all conditions, subjects first read an online 

shopping scenario. They were asked to imagine that they were considering buying clothes on the online website. 

After reading the scenario, the participants responded the questions on the questionnaire. 

Study1 

A. Pretest 

Before the experiment, we conduct a pretest to ask the subjects to answer the following questions, how much 

for one cloth is high to you? How much for one cloth is low to you? The result of the pretest decided the price 

level in our story scenario. According to the answers from our subjects, the price NT$750 for one cloth is high, 

and the price NT$250 for one cloth is low. 

B. Research Design 

This study employed a 2 (free shipping method: FSQ, threshold based free shipping) × 2 (price level: high, low) 

between-subjects experimental design. The experimental design is shown in TABLE I.  

We use a role-playing approach. We let the participants randomly assign to one situation, and read a written 

scenario describing a specific situation. The situation was that consumers were attracted by the free shipping 

method from a online clothing retail store, which offered a free shipping when the consumers buy specific 

threshold at a time, and asked their evaluations and decisions. 

Participants were guided to a certain story scenario, and pretend they were the consumers of that story condition. 

The scenario in the FSQ with a high price level NT$800 per cloth is “Buy 2, free shipping”, and with a 

threshold-based free shipping is “Buy NT$1600, free shipping”. In the FSQ with a low price level NT$250 per 

cloth is “Buy 2, free shipping”, and with threshold-based free shipping is “Buy NT$500, free shipping”. A 

photographical image was presented to the subjects in an artificial online shopping scenario. 

TABLE I. EXPERIMENTAL DESIGN 

 Free shipping method 

FSQ Threshold-based 

free shipping 

 

Price level 

High Situation1 Situation2 

Low Situation3 Situation4 
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C. Procedure 

A total of 120 undergraduate and graduate students in National Chung Hsing University participated in the 

study. Participants were required to imagine that they were shopping on the Internet for the clothes. After they 

were exposed to the free shipping method and product price, subjects were asked to complete the questionnaire. 

The valid sample size was 30 in every situation. The statistics of sample characteristics show that 40% of the 

respondents were female and 60% were male and age from 20 to 25 years old. 

D. Measures 

The survey use a seven-point Likert scale anchored from “very low” to “very high” to evaluate the variables. 

All measures were summarized in TABLE II. In addition, we collected the possible covariates (the attitude to 

the product images) that may interfere with the result. 

TABLE II. MEASURED ITEMS  

Variables Measured Items Reliability  References 

Purchase 

intention 

1. The probability that I would consider buying this 

product is high. 

2. The likelihood that I would purchase this product is 

high. 

r=.883 

Palazon & 

Delgado-Ballest

er, (2009) 

Offer 

evaluation 
The online store’s offer is attractive/desirable/reasonable α=.865 

Koukova, 

Srivastava, & 

Steul-Fischer, 

(2012) 

E. Analyses and Results 

A multivariate analysis of covariance (MANCOVA) was used to test our hypotheses. The MANCOVA 

included purchase intention and offer evaluation as dependent measures, the attitude to the product images as 

covariates, and the free shipping method, price level as the independent variables.  

The result shows that free shipping method have a significant main effect on purchase intention (F=9.912, p 

<.05) and offer evaluation (F=8.542, p <.05). Hence, H1a and H1b were supported.  

The interaction effect between the two independent variables (free shipping method, price level) on purchase 

intention (F=4.805, p <.05) and offer evaluation (F=5.808, p <.05) are significant, shown in Fig.3 and 4.  
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Figure3. Interaction plot of free shipping method and price level for purchase intention 

 

Figure4. Interaction plot of free shipping method and price level for offer evaluation 

When the price level of the product is high, FSQ method generates higher purchase intention than threshold 

based free shipping (MFSQ=4.04, MThreshold=2.90). For the offer evaluation, FSQ method also generates higher 

offer evaluation than threshold based free shipping (MFSQ=3.76, MThreshold=2.97). Hence, H2a and H2b were 

supported. 
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Study2 

A. Research Design  

This study employed a 2 (free shipping method: FSQ, threshold based free shipping) × 2 (pick-up method: one, 

many) between-subjects experimental design. The experimental design is shown in TABLE III.  

We use a role-playing approach. We let the participants randomly assign to one situation, and read a written 

scenario describing a specific situation. The situation was that consumers were attracted by the free shipping 

method from an online clothing retail store, which offered free shipping when the consumers buy specific 

threshold at a time, and asked their evaluations and decisions. 

Participants were guided to a certain story scenario, and pretend they were the consumers of that story condition. 

The scenario in the FSQ with a one pick-up method is “Buy 2, free shipping” and provide only one pick-up 

method (convenience stores, home delivery, or post office) and with threshold-based free shipping is “Buy 

NT$1200, free shipping” and provide only one pick-up method (convenience stores, home delivery, or post 

office). In the FSQ with many pick-up methods is “Buy 2, free shipping” and provide three pick-up methods 

simultaneously, and with threshold-based free shipping with many pick-up methods is “Buy NT$1200, free 

shipping” and provide three pick-up methods simultaneously. A photographical image was presented to the 

subjects in an artificial online shopping scenario. 

TABLE III. EXPERIMENTAL DESIGN 

 Free shipping method 

FSQ Threshold-based 

free shipping 

 

Pick-up 

Method 

One Situation1 Situation2 

Many Situation3 Situation4 

B. Procedure 

A total of 283 participants who have online purchase experiences participated in the study. Participants were 

required to imagine that they were shopping on the Internet for the clothes. After they were exposed to the free 

shipping method and pick-up methods, subjects were asked to complete the questionnaire. The valid sample 

size was ranging from 33 – 36 in every situation. The statistics of sample characteristics show that 54% of the 

respondents were female and 46% were male and age from 19 to 36 years old. 
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C. Measures 

The survey use a seven-point Likert scale anchored from “very low” to “very high” to evaluate the variables. 

All measures were summarized in TABLE II. In addition, we collected the possible covariates (the attitude to 

the product images, purchase dollar) that may interfere with the result. 

D. Analyses and Results 

A multivariate analysis of covariance (MANCOVA) was used to test our hypotheses. The MANCOVA 

included purchase intention and offer evaluation as dependent measures, the attitude to the product images and 

purchase dollar as covariates, and the free shipping method, pick-up method as the independent variables.  

The result shows that free shipping method do not have a significant main effect on offer evaluation (F=2.279, 

p >.05). However, free shipping method has a marginal significant main effect on purchase intention (F=3.398, 

p <.10).Hence, H1a was supported, H1b was not supported. The interaction effect between the two independent 

variables (free shipping method, pick-up method) on purchase intention (F=5.446, p <.05), offer evaluation 

(F=4.255, p <.05) are significant, shown in Fig.6, 7. 

When the pick-up method has only one choice, FSQ method generates higher purchase intention than threshold 

based free shipping (MFSQ=4.97, MThreshold=4.46). For the offer evaluation, FSQ method also generates higher 

offer evaluation than threshold based free shipping (MFSQ=4.56, MThreshold=4.25). Hence, H3a, H3b were 

supported. 

 

Figure6. Interaction plot of free shipping method and pick-up method for purchase intention 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 804



 
 

Figure7. Interaction plot of free shipping method and pick-up method for offer evaluation 

IV. CONCLUSIONS 

Offering free shipping method when consumers reach the quantity or dollar threshold is a common method used 

by retailers, coupled with limited research on shipping fee and comparison between two free shipping methods. 

The main purpose of this research is to experimentally examine how online consumers evaluate and respond to 

the two different free shipping methods and explore other factors that may affect consumers’ decisions. 

The result of study 1 indicate that the free shipping method have a significant main effect on purchase intention 

and offer evaluation. We also find out that the two indepentdent variables have an interaction effect on purchase 

intention and offer evaluation. When the price level product of product is high, FSQ generates higher purchase 

intention and offer evaluation than threshold based free shipping. To sum up, online consumers have different 

evaluation and purchase intention to the free shipping method, and the product price may impact the product 

evaluation and purchase decisions. The result of study 2 indicate that the interaction effect on purchase 

intention, offer evaluation. When pick-up method has only one choice, FSQ generates higher purchase intention 

and offer evaluation than threshold based free shipping. 

The findings have some managerial implications. These findings provide some guidelines to online retailers to 

use the most effective free shipping method to attractive online consumers. Clearly, there are some limitations 

of this research. First, we use the experimental design method to have a better of the variables. The participants 

require to fit in the written scenarios. Second, because of time and cost considerations, this research adopted the 

convenience sampling, respondents were graduate and undergratude students, it can not represent the real 

situation. 
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ABSTRACT 
 

Service innovation has been highly concerned for business practices and academic study nowadays. In this 

research, we first investigate whether the organizational supports from organization level, service provider 

characteristics and customer characteristics from individual level that have impacts on customer engagement, 

and how well its aggregate customer engagement has effects on individual financial performance and corporate 

financial performance, as well as service innovation through co-creation of value between customers and an 

organization. We identified the influencing factors and investigated the effects from service-centered viewpoint. 

We conducted an empirical study from insurance industry in Taiwan. The results of the analysis suggested that 

the supports from organization and characteristics of service providers and customers established a significantly 

positive effect on customer engagement and eventually do enhance individual financial performance, corporate 

financial performance, and service innovation. 

 

Keywords: customer engagement, service dominant logic, service innovation, individual and corporate 

financial performance 
 

INTRODUCTION 
 

Service has become a highly important issue to the global economy nowadays. It is counted for more than 70% 

of Gross Domestic Product (GDP) that is dependent on services in many developed countries [46]. Service has 

become one of the leading research focuses in the lately years. The major economies of the market are service 

economies. Innovation is one of the most highly concentrated research subjects that are discussed together with 

service in its own industry for a firm. Service innovation has turned into a crucial topic for most of the 

companies in order to stay safe in the continuous change market and competitive environment.  

 

Insurance is the industry that is highly connected to service. Insurance companies are extremely important for 

both mainstream science and their customers in many areas including construct buildings, ship goods, and 

design products [44]. Life insurance association republic of china (LIAROC) states that each Taiwanese has 

0.13 insurance policy on the average in 1985. Yet, it turns out to be 1.67 insurance policy that each Taiwanese 

has in 2004. Simultaneously, in America, it is from 0.59 in 1985 to 3.10 in 2004. Therefore, insurance industry 

has evolved to a central topic over time and across countries.  

 

Vargo and Lusch [60] [63] said Service Dominant Logic (SDL) has become more important in service science. 

Particularly, insurance industry has emphasized on service, relationships, interactions, values of customers, and 
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co-creating value with customers. Now that customer plays an interactive role with companies as the major 

point of customer engagement construct. The new perspectives has one major Fundamental Propositions of 

SDL emphasizing on “the customer is always a co-creator of value”, which stresses out the service relationships 

given by service providers are rather interactive and co-creative nature of value creation in order to engage 

customers [13]. Also, Van Doorn [58] proposed the adoption of SDL leads to a broad conceptualization of 

customer engagement, and it also enlarges to all customers and its exchange relationships, which suggests each 

customer is an engaged customer.      

 

The general conceptualization of engagement is actively taking part in the life of a community to enhance the 

situations for others [2]. The Economist Intelligence Unit defines engagement as “a deeper, more meaningful 

connection between the company and the customer.” And, it means the engaged customers out win those 

customer who are only being loyalty to a company and the engaged customers will continuously purchase 

goods or services than those simply being loyalty [65]. The more customers engage in interacting with a firm or 

its own employees, the higher level of customer engagement. The higher engaged customer represents a 

customer is a co-creator of value to a company. Customers acquire more information about a firm, have 

relationships built by cumulative commitment, repeated purchase, and spend more time or energy to share with 

other people about the firm, products, or services, these all represent the level of customer engagement is 

higher. 

 

Customer engagement in service innovation implies service producers interact with potential or engaged 

customers in different phases of the new service development process [4]. Furthermore, the different levels of 

customer engagement have different influences on service innovation. Moreover, it is suggested that higher 

interactive with customers not only can engage customers more to co-create value for a firm, but also can 

generate a better organizational and personal performance and increase sales growth, market share, ROI, and 

profitability [14] [48]. 

 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
 

This research is grounded on three theories, which are Service Dominant Logic, Customer Engagement, Service 

Innovation, and the extended views. The research is developed based on the concept of Doorn [57] and Brodie, 

Hollebeek et. al [13]. The research model, based-theories, and its hypotheses will be discussed in this chapter as 

followings.  

 

Service Dominant Logic (SDL) 
 
The concept of Service Dominant Logic has gradually become important in the research of marketing in the 

current years [63] [64]. The viewpoints of SDL are resulted from the concept of Good-Dominant Logic, which 

focuses on if the goods are tangible resources; if the goods can be sold; if the firm can offer a better products 

and value than their competitors. Meanwhile, SDL focuses on if the firm has clear core competences, essential 

knowledge, and skills that leads to win competitive advantages; if the firm has continuous improvement in 

order to meet customers/potential customers needs; if the firm analyze their financial performance and come 

back to adjust their ways of offerings to enhance their financial performance.  
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Service Dominant Logic is quite potentially foundational for a general theory of the marketing. In this research 

is developed and emphasize the direct character of service in exchange, and the use of operant resources 

(knowledge and skills) is the basis in service for all exchange; which emphasize value creation is interactional; 

emphasize service-centered view is inherently customer oriented and relational [61].  

 

There are a number of researches that discussed about the phrase engage and/or engagement with the concept of 

SDL in the current literature. Most of them are discussed about Business to Consumer (B2C) relationships, and 

others are discussing about Business-to-Business (B2B) relationships. The terms engage or/and are mostly are 

talking about processes, co-creation, interactions, and marketing-related forms of service exchange [13]. In this 

research, we focus on B2C relationships and focus on co-creation, interactions, and service exchange.  

 

Customer Engagement 
 
The role of customer engagement (CE) is nowadays increasingly concerned due to the dynamic and interactive 

environment of business. The importance of customer engagement is drawn attentions to both of the researches 

and businesses. [13]. Customer engagement plays a vital role under the dynamic and radical environmental 

changes to enhance organizational performance, which includes sales growth [48] and profitability [65]. 

Customers also play a major role in terms of engagement in a marketing activity through introducing or 

recommendations the particular service, brands, or products to other potential customers in a new 

service/product development [32] [38] [47] and to co-create experience and value [11] [50]. Customer 

engagement behavior is caused from motivational driven, which the word-of-mouth (WOM) activity, 

customer-to-customer (C2C) interactions are included [57]. 

 

The concept of engagement is now not a new word, which has already existed in business for some ten years 

[30] and being largely mentioned in business situation e.g., seminars, conference, roundtables, meetings. In the 

last twenties years, the term engagement has been used in several fields, including psychology [1] [54], 

sociology [35] [45], political science, organizational behavior, and student engagement [15] [33]. Furthermore, 

there are several researchers studied on defining and measuring the concept of customer engagement [13]. In 

this research, we focus on customer engagement. 

 

Organizational Support 
 

Since the emergence of internet-based social media is booming, companies can provide products and activities 

to engage hundreds or thousands of other people to participate their events. Although, social media is customer 

to customer communications, it can also be considered and integrated to be a part of companies’ strategies, 

which is called integrated marketing communications (IMC) strategies. Managers and subordinates must learn 

how to do to be coherent with firm’s mission, objectives, and goals through applying the technique to engage 

customers e.g., social media tools and promotional tools. Social media can be thought to be a hybrid element of 

promotional mix. The use of social media has two major functions: (1) socials media enables organization to 

talk to their customers, (2) social media enables customers to talk to other people [42]. Sales promotion has 

categorized into two kinds: one is to customer, which is consumer sales promotion; another one is to sales 

people, which is called trade promotion. In this study, we aim to focus on the firm level, which is the trade 

promotion. Trade promotion aims at employers encourage to teach sales people to promote their own products 
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or brand. Meanwhile, [40] claims that most managers agree with the planning of training programs are needed. 

Besides, the importance of the evaluation of sales training programs has become comprehensive and intuitive 

[17]. On the other hand, it is heavily agreed that the IT will become lower cost, faster, cheaper, and easier way 

to communicate. Also, IT can be improved its system in order to enhance the efficiency and quality for a better 

customer-personnel relationship performance [37]. Therefore, base on these, we infer:  

 

H1: Organizational Support has positive impacts on customer engagement 

 

H1a: Promotion has positive impacts on customer engagement 

 

H1b: IT system has positive impacts on customer engagement 

 

Service Provider Characteristics  
 

It is claimed that researches should not simply discuss customer satisfaction data since they are not adequate 

and could be misguiding, rather it is suggested that customer engagement should have include a more sufficient 

measurement to evaluate the relationship between customers and employees since their relationships are based 

on emotional feeling. The emotional feeling can be gauged by integrity, confidence, pride, and passion [19] [43]. 

Integrity is evaluated by using the Human Sigma framework and to have positive effect on the level of 

customer engagement [55]. People are influenced by perceptions of their service providers if their words and 

actions are consistent [52]. Also, the characteristic of integrity includes judgment [23], and interpersonal justice 

[9]. The dialogue or conversation is so vital since it stimulates groups or teams to really share why they have to 

support each other and what they depend on one another in the win-win information. The result of updating the 

related information and status can be expected to increase the engagement [34]. Therefore, the study aims to 

hypothesize service provider has positive effect on customer engagement.  

 

H2: Service provider characteristics has a positive association with customer engagement 

 

H2a: Integrity has a positive association with customer engagement 

 

H2b: Dialogue has a positive association with customer engagement 

 

Customer Characteristics  
 
People become easy to communicate when they are rapport, which is a behavior of subconscious rather more 

than conscious. In the meaning of recent customer relationship management, rapport stands for knowledge can 

make you and others have somewhat similarity and synergy. Customer rapport stimulates the cycle of customer 

engagement and interaction. Consequently, customer rapport leads to positive result of customer engagement. 

[25] There are a variety of researches contribute to customer-employee relationships. In this study, we focus on 

the customer engagement and customer’s characteristics e.g., social rapport. Customers who connect or have 

rapport with service provider will become loyalty [51]. Hence, the more rapport of the customer, the tighter the 

relation bond as well as the stronger for the relationship between customer and service provider [41]. 

Meanwhile, people can through dialogue. Therefore, the hypothesis infers that customer has positive effect on 
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customer engagement. 

 

H3: Customer characteristics has positive effects on customer engagement 

 

Individual Financial Performance 
 

Customer engaged more on the activities held by the salespersons or its companies might influence on the 

performance of salesperson or the companies called engagement. Engagement is often described as out of 

ordinary to bring individual during work-role performances [36] [58]. Therefore, we infer the higher level of 

customer engagement can enhance higher sales revenue and profitability. 

 

H4: Customer engagement has a positive effect on Individual financial performance 

 

Financial Performance 
 
Engagement is a collection of customized information and financial transactions that can enhance customers’ 

value to the company and increase the companies’ value to the customers at the same time [49]. Researches 

show that customer engagement can lead to better financial performance. Also, the levels of customer 

engagement have effects on the percentage of people who re-purchase services or who introduce the firms to 

other people. The engaged customers are the most profitable capital to the company itself [55]. Many 

organizations see CE as way to create and improve their co-creation of value in customer-firm relationships and 

thereafter enhance business performance [8]. Moreover, companies with an appropriately interaction of 

employee engagement and customer engagement can generate more financial revenues [43]. Therefore, in this 

hypothesis, we can infer that:  

 

H5: Aggregate customer engagement has a positive impact on financial performance 

 

Service Innovation 
 
There are many researches that discuss and explore the similarities and differences between new product 

development and service innovation at the same time [12] [21] [26] [29]. Service innovation is defined as 

innovations in processes or/and innovations in firm for existing service products. In this research, we aim to 

focus on the customer engagement together with service innovation.   

 

Innovation is the development and appropriate application of new and creative ideas [24] [56] [5]. It consists of 

six various models of innovation that are divided by Gallouj and Wenstein [28], which are radical innovations, 

improvement innovations, incremental innovations, ad hoc innovations, re-combinative innovations, and 

formalization innovations, respectively. Innovation is developed as a main driver for companies in order to 

survive. Therefore, companies are encouraged to be innovative. However, the abilities are needed to adjust the 

technique based on different types of innovation [31] [7]. Service innovation has to be thought based on 

development process and interaction of a variety of design elements [10]. 

  

Customer engagement can increase the co-create innovation of a company [27]. Customers need to be engaged 
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in the innovation process. All of the customer engagement (EC), collaborative agility (CA), entrepreneurial 

alertness (EA), and collaborative innovation can have effects on service innovation [3]. Therefore:  

 

H6: Aggregate customer engagement has a positive impact on service innovation 

 

Companies should put more efforts in innovation to be accepted by customers and to enhance their performance 

[39]. Continuous improvement on billing service system can generate more income [16]. To get the potential 

market, companies should investigate and do the business model and keep enhancing their technology to meet 

the rapid change market to enhance company financial performance [22]. Therefore, in this hypothesis, we 

infer: 

 

H7: Service innovation has a positive impact on financial performance 

 

Innovation orientation has its business reinforcement and turns data or information into knowledge (resource) 

and creates innovation [53]. Innovation orientation has critical path to be successful in co-production and 

service innovation. Innovation orientation can be positively moderating on the co-production and service 

innovation. Furthermore, Innovation orientation aspect supports the innovation to be used into every different 

kind of companies to have a better service innovation. Moreover, innovation orientation helps those companies 

which are struggling to be innovative to identify manage, and develop their own competencies and positions in 

order to reach the goal of being a competent service innovation company [20]. Therefore, in this hypothesis, I 

focus on innovation orientation has a positively moderating effect on the relationship between customer 

engagement and service innovation.  

 

H8: Innovation orientation positively moderates the relationships between customer engagement and service 

innovation  

 

RESEARCH METHODOLOGY 
 

To verify the conceptual model and the hypotheses that proposed in this research. A questionnaire was 

developed to find the relationships between the antecedents and its effects on customer engagement and its 

impact on service innovation and financial performance. This analyzed base in this study focus on both 

individual level and organizational level in insurance industry in Taiwan. 

 

Instrument Design 
 

The questionnaire was developed and designed according to the academic and empirical study to form the 

research framework. We developed the questionnaire carefully through six constructs, which include 

organization, customer, service provider, customer engagement, service innovation, and financial performance. 

All the constructs were measured with 5-point Likert type scales ranging from 5 (strongly agree) to 1 (strongly 

disagree). The questionnaire consists of a total sixty three statements. The results will be examined from 

empirical evidence from all the measurement items and there are some secondary data found from the official 

website.  
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Sampling 
 
This research views insurance company as the target population, which is from Life Insurance Company and 

broker insurance company. Both of the insurance companies of the gathering samples are from Taiwan. Data of 

this research are planned to collect from 22 insurance companies and 28 insurance broker companies in Taiwan. 

Each insurance company are going to have 5 to 11 respondents based. The respondents are sales people from 

insurance companies and insurance broker companies. One way of the sample gathering are to get the email 

contacts from internet and their own office website. The insurance company list in Taiwan was originated from 

The Life Insurance Association of the Republic and China, and Insurance Brokerage Association of Taiwan.  

The study filters the sample by checking their official website and calling customer service hotline to make sure 

the life insurance company has its own salesperson rather than only outsource their insurance products to 

insurance broker company. There are three life insurance companies do not have salesperson, and six life 

insurance companies only have telemarketing instead of direct salesperson. However, insurance broker 

companies only have direct salesperson.  

 

Data Collection Process 
 
In this multilevel research, a total of 453 questionnaires in Chinese were distributed through visiting their sales 

representatives of the life insurance companies and insurance broker companies to ask the salesperson to fill out 

the questionnaire and salesperson. Another way of distributing questionnaire is by email. These email contacts 

are gathered from their official websites of life insurance companies and insurance broker companies, their 

personal webpage, The Life Insurance Association of the Republic and China, and Insurance Brokerage 

Association of Taiwan. Salesperson receives the research questionnaire after one email was sent to ask 

salespersons’ whether they are willing to fill out the questionnaire. From the beginning, there are two types of 

questionnaires were developed to gather the research questionnaires. One is the hard copy based questionnaire, 

which is used when visiting their companies. Another one is to apply Google documents application, which is 

adopted to email contacts. The results of these two methods are Life Insurance Company has 149 samples and 

22 companies, and the Insurance Broker Company has 154 samples and 28 companies.  

 

There are a total of 453 research questionnaire were distributed and gather back 50 companies and 304 samples 

from Life Insurance Company and Insurance Broker Company collected. And the response rate is 67.11% out 

of total responses samples (N).  

 

Due to four months of sampling collections, the responses were divided into two groups based on two months 

in the early response and the two month in the late response by using the independent t-test. [6] Among of total 

of 303 valid responses from Life Insurance Company and Insurance Broker Company, there are 220 valid early 

responses and 304 valid late responses.  

 

 

CONCLUSIONS 
 

In this study, we developed and used a multi-level measure to examine antecedents of customer engagement 

and customer engagement. Exploratory factor analyses support the antecedents of customer engagement and 
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support customer engagement dimension, thus providing evidence of construct validity. Confirmatory factor 

analyses provided support for antecedents of customer engagement, customer engagement, aggregate customer 

engagement, individual financial performance, financial performance, and service innovation, thus these also 

provide strong evidence of construct validity. Our primary objective was to highlight how organizational 

supports, service provider characteristics, and customer characteristics influence on customer engagement. Also, 

to explore how much degree of its aggregate customer engagement has impact on individual financial 

performance. Moreover, to examine how much level of aggregate customer engagement has effect on financial 

performance and service innovation. Moreover, we aim to investigate whether Innovation orientation moderates 

the relationships between aggregate customer engagement and service innovation. In this survey, customer 

engagement in insurance industry was investigated using domestic data set, and the results have revealed 

several findings as below. 
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ABSTRACT 

 

The paper shows partial results of the survey being conducted in Slovenia and Japan. Its aim 

is to determine factors which have a decisive influence on potential acquirers of real estate 

rights when deciding to purchase real estate. In the article we discuss the role of expectation 

of potential real estate buyers regarding factors related to the real estate according to their 

different cultural identity, age and according to satisfaction with their current residence status. 

We support the hypothesis defining that the observed differences in average accordance level 

considering the participants' expectation, in Slovenia and Japan, are statistically significant. 

The main instrument for measuring the level of the participants' accordance is a questionnaire 

in which 1270 participants took part. By analyzing results of statistical analyses we confirmed 

the hypothesis. According to the results, Slovene participants show lower expectations in 

terms of physical, living environment and socioeconomic factors than Japanese participants. 

This is particularly for younger participations. We explain the difference by establishing the 

difference in the level of economic situation, disposable income, poor housing affordability 

and inadequate or insufficient action in relation to the deterioration in the labor market and the 

housing market, which is more pronounced in Slovenia.  

 

Keywords: expectation, real property, physical factors, living environment factors, 

socioeconomic factors 
 

 

INTRODUCTION 

 

 

The article shows partial results of the survey conducted in Slovenia and Japan and is aimed 

at determining factors which are critical to the potential real estate buyers when deciding to 

purchase real estate. We are interested in their expectations when buying a new property, 

according to satisfaction with their current residence status and according to their age. We 

take into account findings made by [32] that the expressed satisfaction with the current real 

estate does not imply these participants are not potential real estate buyers. These participants 

primarily come from households where in general they are not dissatisfied with the residence 

but are planning to resettle due to career reasons (course of education, working career and 

expanding a family) [32]. We are interested in cross-cultural comparison of two different 

cultures, Slovenia as part of the European Union and Japan as a highly developed Asian 

country. The selection criterion for choosing these two cultural environments is a high 

percentage of owner-occupied housings. According to Eurostat [4], in Slovenia 80 per cent of 

households owned their home in 2007. In the European Union approximately 65 per cent of 

households owned their home. According to Japanese Ministry of Land, Infrastructure, 
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Transport and Tourism [18], the percentage of owner-occupied housings reaches 60 per cent. 

Expectations of potential real estate buyers regarding the acquisition of real estate rights are 

diverse and differ according to their needs, wishes and interests, lawful options and material 

ability in modern economic environments. By observing the potential real estate buyers on the 

market many researchers attach to certain factors general recognition on the market [30] [2] 

[29]. Researchers [34] link expectations to potential acquirers of real estate rights, investors 

and owners who expect high (low) returns in the future when market grows (falls). They also 

have too high (too low) expectations regarding the rise (fall) in prices when expecting the 

future rise (fall) of prices on the market. They link participants' expectations to the change of 

market prices and regulatory measures of the country. According to Rouwendal and Longhi 

[24], this difference is due to a variable, which generally psychologically expresses a feeling 

of optimism or pessimism in consumers.  

  

For both countries is characterized that a very small percentage of participants are expected 

government's subsidy  [25] [9]. Mandič [16] noted a high percentage of inter-generational 

transfer of property in Slovenia, which was in 2003 up to 23 percent. Hsu [9] in his study 

"How the source of home ownership affect political attitudes?" noted, that for Japan also valid 

the phenomenon of intergenerational transfer of ownership [9]. Also Deutsch  [3] notes that in 

the year 1989 up to 30 per cent of owner-occupied houses are acquired in the mode of 

inheritance and that this percentage is increasing. Both real property markets in Slovenia and 

Japan strongly responded to the economic crisis in 2008. In the year 2008 compared to year 

2007, in Slovenia on national level the number of transactions with building plots fell by 18 

per cent [26], whereas in Japan by 10 per cent [17]. By comparing the apartment prices in the 

year 2009 to the previous year, in Tokyo they fall by 19.4 per cent [17] whereas in Ljubljana 

by 4.8 per cent [26].  

 

We would like to establish and compares the level of expectation between two age groups in 

different culture environment and different level of satisfaction with their current residence 

status. We would like to establish whether Slovene and Japanese participants considering the 

ethnic origin show statistically essential differences in terms of the expectation with physical 

factors, living environment factors and socioeconomic factors related to real estate. For 

defining age groups we took into consideration the research conducted by Mandic [16], where 

the participants' age group was defined on the basis of unified data processing of housing 

needs. This research shows that those seeking their dwelling are for the most part younger 

than middle-aged, up to 60 per cent of them were aged 25 to 34 years, whereas the seeker’s 

average age was 32 years. 

 

In Japan, Deutsch [3] establishes that the average age of a Japanese person entering their own 

household is close to 40, which is high in comparison to America (29 years) or Austria (31 

years). Based on the stated above we observe two age groups, the first from 20 to 29 years 

and the second from 30 to 40 years.  

 

Rohe and associates [21] studied social advantages of apartment owners and established that 

apartment owners compared to apartment tenants express higher satisfaction with their living 

environment, are socially more active in their living environment, change residence less often 

and more frequently contribute to the social stability of the neighbourhood [21]. The survey 

also showed that 86 per cent of American respondents believe that in terms of social security 

it is better to own an apartment than to rent one. 74 per cent of respondents think people 

should purchase an apartment as soon as they can afford it, whereas among respondents who 

rent an apartment 64 per cent answered they only rent an apartment because they cannot 
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afford one [21]. They note that the satisfaction level among apartment owners is higher [23]. 

In the Baltimore case apartment buyers and apartment tenants were observed and after a year 

and a half it was concluded that the satisfaction of apartment buyers is higher than the 

satisfaction of tenants [22]. In a further three-year study Rohe and Basalo [20] determined that 

even after a three-year ownership the owners of apartments are still more self-satisfied than 

the tenants. They defined this self-satisfaction as the combination of the general satisfaction 

with life, apartment and neighbourhood [21]. Kleinhans and Elsinga [13] conclude that there 

is a strong correlation between owning a home and the feeling of independence and self-

satisfaction. 

 

 

Physical factors, living environment factors and socioeconomic factors 

 

 

Among physical factors we place: location, size, illumination with natural light, open view, 

calmness (not noisy housing unit), age facility, parking options, internet access and central 

heating. 

 

In the analysis of existing and wanted housing units Psunder and Ferlan [19] concluded when 

respondents choosing a real estate location the key role play housing factors, mainly the 

proximity of buildings with social significance (kindergartens, schools, health centres etc.) 

and the transport infrastructure (parking). As the most important physical factors they identify 

calm (not noisy) housing unit, internet access, parking and the heating system. In analysing 

key factors, which influence the value of real estate, they assess that the key physical factor 

mentioned by the respondents is orientation or position of the housing unit. The latter can be 

linked to appropriate natural lightening. In the survey of the market in wood product 

(prefabricated houses) carried out in Japan, Cohen [2] establishes that among the most 

important physical factors when purchasing a house is access to natural light. 

 

Among living environment factors we place: proximity of public transportation and traffic 

accessibility, proximity to kindergartens and schools, proximity to employment opportunity, 

proximity to shops, health centres and cultural centres. 

 

Temeljotov Salaj [28] establishes the key influence of the factors, such as proximity to 

cultural institutes, health centres, schools and kindergartens, on the quality of built 

neighbourhood. Temeljotov Salaj and Zupancic [29] have conducted a survey and analysed 

the factors such as the location of residence in terms of age groups, urban equipment, poor 

infrastructure, well-being in the place of residence, size of buildings, age of buildings, 

equipment of buildings, proximity to work. The authors stated that the top priority expressed 

by the participants was related to investments into transport infrastructure, university 

establishments, new homes, youth homes, sports facilities and energy. Cohen [2] in his survey 

in Japan establishes that apart from the price the most important physical factors when 

purchasing a house is the proximity to railway station and the structural integrity. According 

to the Japanese Ministry of Land, Infrastructure, Transport and Tourism [17], the main three 

deciding factors are as follows: physical characteristics of the housing unit, transport 

infrastructure (proximity to public transportation and transport links) and neighbourhood 

safety. The influence of the proximity of public transport links on the residential property 

price in the region of Tokyo has been studied by Komai [14]. He noted that proximity to good 

public transport links impacts on the rise of the real estate price [14]. How significant is the  

mentioned factor for Japanese participants is also confirmed by the information that when in 
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2005 the high-speed rail network Tsukuba City – Tokyo was opened prices of the real estate 

in Tsukuba raised by 8.4 per cent [17]. 

 

Among socioeconomic factors we place: maintenance costs, good neighbourly relations, a 

sense of neighbourhood safety and sense of social security. Ursic [32] used the case of Savsko 

naselje in Ljubljana to study whether factors, such as age of settlement and poor maintenance 

and thus consequently worse quality of life in the settlement cause migration of a certain 

population group, increase social non-homogeneity and social instability. He established that 

in the near future a good fifth of inhabitants plans to relocate, these being in terms of age 

group mostly young inhabitants aged 40 and under. In analysing demographic characteristics 

of the group showing high potential housing mobility he stated that next to age there are two 

other factors, which stand out significantly, the income (joint monthly household income) and 

the level of education. He acknowledged that resettlement is also significantly affected by a 

housing status and a number of people in a household [32]. Trcek [31] analyses in greater 

detail factors such as age, quality of buildings and housing units, neighbourly relations and 

future preferences of the people surveyed. In terms of dissatisfaction regarding the 

characteristics of the neighbourhood, he establishes that the first place holds the issue of 

parking (60.2% of unsatisfied respondents) whereas high in the list is dissatisfaction with 

neighbourhood safety (52.7%) and neighbourly relations (56.9%). For Japan too is the factor 

of the neighbourhood safety among the most important socioeconomic factor, according to 

Cohen [2]. 

 

 

PROBLEM, HYPOTHESIS AND AIM OF SURVEY 

 

 

The problem of survey is of multiple layers. The problem is to establish the participants’ 

expectations level in terms of physical factors describing the real estate, than determine the 

participants’ expectations level in terms of living environment factors and to define the 

participants’ expectation level in terms of socioeconomic factors, according their country of 

origin, their age and according to satisfaction with their current residence status. 

 

Subject to the hypothesis of the analysis, the differences in expressed expectations in terms of 

real estate factors describing the real estate according to (physical factors, living environment 

factors and socioeconomic factors), among Slovene and Japanese participants, according to 

their satisfactions with current real estate and their age,  are statistically important.  

 

In the analysis we follow the hypothesis defining that the observed differences in average 

accordance level considering the participants' expectation, in Slovenia and Japan, are 

statistically significant. 

 

The fundamental objective is thus to determine factors that show significant difference. The 

subject of further researches is to subdivide established statistically significant differences, 

possible influence of the existing legislation on the field of real estates and to determine 

whether modern economic environment positively influences on the expressed level of the 

participants’ expectations. To this purpose we use multivariate analysis and correlation 

analysis.  

 

The applicable aim of the survey is to help plan a suitable real estate politics in a society, to 

help plan guidelines of the architectural-urban development and in the analyses of the most 
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economic use of space. According to Temeljotov Salaj [28], for urban analysis it is important 

to connect the global and local aspects, which reveal the comprehension of new urban 

concepts and consider social changes in terms of globalisation, development of informative 

and communicational technology, democratisation of the society, ecological awareness, 

energetic profitability and the change in the way of life and of patterns. By conducting several 

analyses of statistical data we can determine the key characteristics of built environment [8]. 

 

 

METHODOLOGY AND INSTRUMENT 

 

 

The main instrument for measuring the participants' expectations is a questionnaire that we 

formed ourselves. Compiling the questionnaire is part of a wider survey which is being 

conducted in two cultural environments, in Slovenia and Japan. It is aimed at establishing 

factors which are decisive for potential real estate buyers when deciding to purchase real 

estate, at subdividing possible differences between mentioned expectations and current 

legislation in the area of real estate and at determining whether modern economic 

environment is positively linked to the expressed expectations [7]. In composing the 

questionnaire we took into consideration the guidelines according to Tarik [27] and used the 

questionnaire composed of three sets as the main instrument for measuring participants’ 

expectations. The first set measures demographic factors, the second set measures 

participants’ personal expectations and the third set measures participants' external 

expectations. The method of review based on the questionnaire [33] is used. Of the three main 

types of questions [11], open-ended, multiple-choice and rank ordering, the latter two types of 

questions were used. Participants answered to questions using the Likert scale, where the 

value 5 indicated they completely agree with a statement and the value 1 that they completely 

disagree with a given statement.  

 

The study of the questionnaire was conducted in two phases [12]. In the first phase, we 

planned the creation of the questionnaire and determine the relevance metric characteristics of 

the questionnaire. To this end, we conducted a pilot study on an appropriate sample. The 

second phase was the central cross-type survey. We used a questionnaire designed in a pilot 

study. Statistical analysis of the first phase covering factor analysis of the questionnaire and 

analyze the reliability of the questionnaire (Cronbach-alpha) in the second phase, descriptive 

statistics and analysis of variance were used.
 

 

The data were collected via internet and via person correspondence (individually and 

collectively). The anonymity of the participants included in the survey was assured. The data 

were collected in 2010. Before entering data into the statistical program SPSS incorrectly 

completed questionnaires were removed. The number of these was 2.7 per cent of all 

collected surveys. 1006 Slovene participants and 264 Japanese participants took part in the 

survey. 

 

Table 1 shows the structure of participants in terms of nationality, age, education, family 

status and number of children in a joint household, place of residence and satisfaction with the 

current residence status. 

 

TABLE 1: Structure of participants  
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Nationality: 

Number of 

participants 

Percentage of 

participants 

Slovene 1006 79.20% 

Japanese 264 20.80% 

Total 1270 100.00% 

Age:     

Aged 20 to 29 604 47.60% 

Aged 30 to 40 666 52.40% 

Total 1270 100.00% 

Education:     

Less than secondary school 10 0.80% 

Secondary education 388 30.60% 

Higher education 629 49.50% 

Masters degree or more 243 19.10% 

Total 1270 100.00% 

Family status:     

Single  432 34.50% 

Marital or non-marital partnership  821 65.50% 

Total 1253 100.00% 

Number of children in household:     

No children 684 54.60% 

One child 186 14.90% 

Two children 269 21.50% 

Three children 98 7.80% 

Four children or more 15 1.20% 

Total 1252 100.00% 

Personally you say you live:   

In the city centre  430 34.30% 

On the city outskirts 453 36.20% 

Densely populated rural settlement 240 19.20% 

Dispersed rural settlement 116 9.30% 

Elsewhere 14 1.10% 

Total 1253 100.00% 

Current residence status:   

Very dissatisfied 106 8.50% 

Dissatisfied 129 10.40% 

Medium 268 21.60% 

Satisfied 371 29.90% 

Very satisfied 366 29.50% 

Total 1240 100.00% 

 

Table 1 shows that there is a solid 20 per cent of Japanese participants of the total number of 

participants. The above mentioned is the result of obtaining Japanese participants, since the 

distribution of a questionnaire in public places is restricted (without the authorisation of a 

special ethics committee) In contrast to Slovene participants Japanese participants showed a 

great lack of confidence when asked to take part in on-line surveys.  

 

In terms of education, most participants have a higher education (49.5 %), which is followed 

by a secondary education (30.6 %). In terms of the number of children in a joint household, 

the majority of participants is without children (54.6 %). The largest number of participants 
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lives on the city outskirts (36.2 %) or in the city centre (34.3 %). In terms of satisfaction most 

participants are satisfied with their current residence status (29.9 %).  

 

 

RESULTS AND INTERPRETATION 

 

 

We conducted multivariate analysis of variance regarding physical factors, living environment 

factors and socioeconomic factors which relate to a property. 

 

Table 2 shows the expectations of participants which relate to physical factors in term of 

different cultural environment, age and satisfaction with their current residence status.  

 

TABLE 2: The expectations which relate to physical factors in term of different age and 

different satisfaction with their current residence status for participants 

 

Expectations -    Sum of df Mean  F P Degree of agreement 

physical 

factors   Squares   Square     Country Satisfaction 

20-30 

years 

31-40 

years 

natural light *** 29,175 4 7,294 5,628 ,000 Slo not 3,35 3,52 

              medium 3,55 3,42 

                very 3,82 3,79 

            J not 5,00 3,75 

              medium 4,25 3,75 

                very 3,88 4,10 

calmness * 16,778 4 4,195 3,174 ,013 Slo not 3,18 3,37 

              medim 3,50 3,40 

                very 3,73 3,73 

            J not 5,00 5,00 

              medium 3,50 4,50 

                very 3,88 4,35 

age facility *** 41,313 4 10,328 7,565 ,000 Slo not 3,02 3,24 

              medium 3,21 3,02 

                very 3,47 3,58 

            J not 3,25 4,75 

              medium 3,25 3,25 

                very 3,67 3,00 

parking 

options 

* 19,242 4 4,810 2,932 ,020 Slo not 3,25 3,54 

              medium 3,49 3,21 

                very 3,64 3,70 

            J not 3,25 3,25 

              medium 2,75 1,75 

                very 6,92 3,30 

internet access  *** 36,841 4 9,210 6,767 ,000 Slo not 3,90 3,62 

              medium 4,09 3,55 

                very 4,17 4,03 
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            J not 4,50 5,00 

              medium 3,75 4,25 

                very 4,04 3,15 

central heating *** 58,363 4 14,591 10,940 ,000 Slo not 3,75 3,81 

              medium 3,93 3,76 

                very 4,19 4,03 

            J not 4,25 4,75 

              medium 4,00 1,75 

                very 3,67 2,75 

* difference is statistically important (p<0.05) 

** difference is statistically important (p<0.01) 

*** difference is statistically important (p<0.001) 

 

The statistically significant differences at level p<0.05 is shown in terms of the expectations 

to variable on calmness (quiet neighborhood) and parking options.  Statistically significant 

differences at level p<0.001 is shown in terms of natural light, age facility, internet access and 

central heating. 

 

According to results, Slovene participants who expressed high satisfaction with their current 

residence status, in comparison with Slovene participations who expressed lower satisfaction 

with their current residence status, show essentially higher expectations level in both age 

groups in terms of all physical factors. Japanese participations expressed the same pattern in 

term of calmness factor and parking options and in term of age facilities factor (for example, 

younger group expressed average rate 3.25 : 3.67). Inverse results can be seen for all other 

factors where Japanese participants who are not satisfied with the current state of housing 

reflecting significantly higher expectations (for example factor of natural light where is 

average rate for younger group 5.00 : 3.88). A particularly important role also plays the 

difference related to physical factors in terms of cultural affiliation. In general Slovene 

participants show lower expectations in terms of all physical factors than Japanese 

participants. This is particularly typical for younger participations (for example factor of 

natural light where is average rate for younger group 5.00 : 3.35). 

 

Table 3 shows the expectations of participants which relate to living environment factors in 

term of different age, cultural environment, and satisfaction with their current residence 

status. 

 

TABLE 3: The expectations which relate to living environment factors in term of 

different age and different satisfaction with their current residence for Slovene and 

Japanese participants 

 

 

Expectations -    Sum of df Mean  F P Degree of agreement 

living en. 

factors:   Squares  Square    Country Satisfaction 

20-30 

years 

31-40 

years 

public  ** 20,689 4 5,172 4,231 ,002 Slo not 3,04 3,19 

accessibility             medium 3,42 3,25 

                very 3,63 3,47 

            J not 3,75 4,75 

              medium 5,00 4,00 
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                very 3,79 4,65 

proximity to  *** 49,591 4 12,398 9,276 ,000 Slo not                

3,13 

3,34 

schools             medium 3,45 3,32 

                very 3,70 3,43 

            J not 4,75 4,50 

              medium 2,75 3,50 

                very 3,63 4,35 

proximity to  *** 56,726 4 14,181 10,686 ,000 Slo not 2,91 3,01 

employment             medium 3,29 2,92 

opportunity               very 3,42 3,27 

            J not 5,00 4,75 

              medium 3,25 2,75 

                very 3,38 4,45 

* difference is statistically important (p<0.05) 

** difference is statistically important (p<0.01) 

*** difference is statistically important (p<0.001) 

 

The statistically significant differences at level p<0.01 is shown in terms of the expectations 

to public accessibility. Statistically significant differences at level p<0.001 is shown in terms 

of proximity to Schools and proximity to employment opportunity. 

 

According to results, Slovene participants who expressed higher satisfaction with their current 

residence status, in comparison with Slovene participations who expressed lower satisfaction 

with their current residence status, show essentially higher expectations level in both age 

groups in terms of all living environment factors (for example factor of public accessibility 

has average rate 3.04 : 3.63 for younger group and 3.19 : 3.47 for older group). Inverse results 

can be seen for all living environment factors where Japanese participants who are not 

satisfied with the current state of housing reflecting significantly higher expectations (for 

example factor of proximity of employment opportunity has average rate for younger group 

5.00 : 3.38 and for the older group 4.75 : 4.45). A particularly important role also plays the 

difference related to living environment factors in terms of cultural affiliation. Slovene 

participants show lower expectations in terms of all living environment factors than Japanese 

participants. This is particularly typical for younger participations (for example factor of 

natural light where is average rate for younger group 5.00 : 3.35). 

 

Table 4 shows the expectations of participants which relate to socioeconomic factors factors 

in term of different age, cultural environment, and satisfaction with their current residence 

status. 

 

TABLE 4: The expectations which relate to socioeconomic factors in term of different 

age and different satisfaction with their current residence status for Slovene and 

Japanese participants 

 

Expectations -    df F P Degree of agreement 

socioeconomic 

factors:          Country Satisfaciton 

20-30 

years 

31-40 

years 

neighbourhood safety * 4 2,745 ,027 Slo not 3,21 3,63 
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          medium 3,68 3,34 

            very 3,85 3,77 

        J not 4,00 3,25 

          medium 3,50 3,50 

            very 3,67 3,35 

social security ** 4 3,888 ,004 Slo not 2,87 3,21 

          medium 3,37 3,03 

            very 3,48 3,40 

        J not 3,75 3,25 

          medium 3,00 3,50 

            very 2,67 2,45 

suitable economic 

status 

*** 4 8,081 ,000 Slo not 2,99 3,21 

          medium 3,38 3,13 

            very 3,67 3,56 

        J not 3,25 4,25 

          medium 3,25 3,50 

            very 3,00 2,75 

* difference is statistically important (p<0.05) 

** difference is statistically important (p<0.01) 

*** difference is statistically important (p<0.001) 

 

The statistically significant differences at level p<0.05 is shown in terms of the expectations 

to neighbourhood safety. Statistically significant differences at level p<0.01 is shown in terms 

of social security. Statistically significant differences at level p<0.001 is shown in terms of 

suitable economic status.  

 

According to results, Slovene participants who expressed higher satisfaction with their current 

residence status, in comparison with Slovene participations who expressed lower satisfaction 

with their current residence status, show essentially higher expectations level in both age 

groups in terms of all socioeconomic factors (for example factor of neighbourhood safety has 

average rate 3.21 : 3.85 for younger group and 3.63 : 3.77 for older group). Inverse results can 

be seen for all socioeconomic factors where Japanese participants who are not satisfied with 

the current state of housing reflecting significantly higher expectations (for example factor of 

social security has average rate for younger group 3.75 : 2.67 and for the older group 3.25 : 

3.40). A particularly important role also plays the difference related to socioeconomic factors 

in terms of cultural affiliation. Slovenian participants who expressed high satisfaction with 

their current residence status, expressed higher expectations in terms of all socioeconomic 

factors than Japanese participants. Opposite, Slovenian participants who expressed low 

satisfaction with their current residence status expressed lower expectations in terms of all 

socioeconomic factors than Japanese participants. This is particularly for younger 

participations (for example factor of neighborhood safety has average rate 3.21: 4.00). 

 

In general younger group (20 – 30 years) of Slovene participants in comparison with Japanese 

participations showed a lower expectation level with the following factors: physical factors 

(especially factor of natural light) and living environment factors (specially factor of public 

accessibility). They show however less expectation about the age of a building and the age of 

the neighbourhood. We explain this with the findings by Ishikawa  ([6] who establishes that 

as much as 50 per cent of Japanese tenants are dissatisfied with the age of buildings and the 
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neighbourhood. Our results also show the strong correlation between the age of the building 

and maintenance costs (0.551) and the neighbourhood’s age and maintenance costs (0.437). In 

analysing key factors, which influence the value of real estates, Psunder and Ferlan [19] 

assess that the key physical factor mentioned by the respondents is orientation or position of a 

housing unit. The latter can be compared to the presence of natural lightning and an open 

view, which is said by the participants to also play a significantly important role. Especially 

young Japanese participations expressed high expectations according to natural light. Cohen 

[2] also concludes that when purchasing real estate key factors are access to natural light and 

transport structure, where organised parking is also included. It has also been confirmed by 

our results that transport infrastructure is important for the satisfaction of Japanese 

participants. Even Trcek [31] establishes a high level of participants’ satisfaction in terms of 

location, size, brightness (light) and internet access. According to Trcek [31], participants 

show the highest dissatisfaction level in terms of the quality of construction, which can be 

related to a lower participants' satisfaction in terms of age of a building and neighbourhood. 

The results among living environment factors highly express expectation in terms of 

proximity of public transportation and transport links. According to the survey on priorities 

when choosing a housing unit, conducted by the Japanese Ministry of Land, Infrastructure, 

Transport and Tourism [17], it has been established that three deciding factors play a 

significantly important role among respondents: among physical characteristics of a housing 

unit this factor is the size of a housing unit (34.9%), among housing factors is transport 

structure (25.9%) and among socioeconomic factors is a sense of security in the 

neighbourhood (6.6%).    

 

Participants also show a high expectation level with living environment factors. The highest 

expectation level was shown by the proximity to kindergartens and schools (younger Slovene 

participations) and by transport links (older Japanese participatins). Similar conclusions were 

also reached by Trcek [31] who asserts that respondents are highly satisfied with public 

transportation, appropriate organisational structure of transport in the neighbourhood, 

condition of roads and paths, proximity to kindergartens and schools, proximity to shops, 

building maintenance, calmness of the neighbourhood, good neighbourly relations and 

security in the neighbourhood. When studying how factors influence the value of real estates, 

Psunder in Ferlan [19] also established that almost one tenth of the respondents place the 

proximity of buildings, such as schools, kindergartens and shops among key factors. When 

considering socioeconomic factors, Slovene participants show a high expectation level in 

terms of sense of security and a low level in term of suitable economic status. Trcek [31] 

acknowledges that the sense of security in a neighbourhood is the main factor and shows the 

highest value in respondents' answers to the following question: What represents the quality 

of life in an urban environment for the respondents? Similar, somewhat lower values he 

establishes with good neighbourly relations [31].  

 

According to the comparison of results, Slovene participants express lower expectations in all 

real estate factors where statistically important difference can be seen (particularly young). 

This may explain, according to The Development and Research Project - Housing Survey 

[16], subject to several indicators estimates that 28 per cent of households have inappropriate 

housing conditions. The survey also shows that according to the housing survey an average 

surface per person is 32.98 m2, which is 1.19 of room per person and that 39 per cent of 

households in Slovenia has less than a room per person. In the European housing statistics this 

is treated as overpopulation. The survey also revealed other important factors, such as 

excessive operating costs, poor or old installation, poor infrastructure [16]. 
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Ursic [32] states that the percentage of households that intend to relocate is often higher than 

the percentage of households which are displeased with their housing units. He also states that 

residents' efforts to reach a better housing status often come second after the necessity or need 

for a home, which in short term enables some advantages. The above can explain the 

participants’ highly expressed satisfaction with their current housing status but on the other 

hand means simultaneously planning to purchase a new housing unit.  

 

Slovene participations have obviously lower expectation then Japanese, which is probably 

subject to purchasing power and currently economic situation in the country. That is 

particularly reflected in the younger participants, who are dissatisfied by current housing 

status. Opposite Japanese participations have obviously higher expectation then Slovene, 

which is probably due to the optimistic mood and high confidence in the country, better 

purchasing power and better currently economic situation in the country. Wong and Hui [34] 

link personal expectations to potential acquirers of real estate rights, investors and owners 

who expect high (low) returns in the future when market grows (falls). They also have too 

high (too low) expectations regarding the rise (fall) in prices when expecting the future rise 

(fall) of prices on the market. They link participants' external expectations to the change of 

market prices and regulatory measures of the country. They note that particularly in times of 

expected rise in prices the country encourages investments and ownership through regulatory 

measures, whereas banks provide favourable loans. Factors of external expectations thus 

mainly include factors describing housing and tax legislation, regulatory measures and 

economic situation on the real estate market.  

 

Our study reveals three levers that explain low expectations expressed by Slovenian 

participants: first, currently bed economic situation in the country, disposable income, which 

in turn means poor housing affordability, secondly, random property records and timeliness of 

the land register, further still unresolved issue of denationalization, harder to sell to 

foreigners, and consequently difficult lending policy of the country and, thirdly, inadequate or 

insufficient action in relation to the deterioration in the labor market and the housing market. 

Slovenia is due to rising unemployment strengthen the implementation of employment 

programs reinforce, Japan has adopted stimulus measures in the form of financial 

interventions. Japanese researchers [34] found that 95 per cent of participants consider that 

when deciding on purchasing a home important factors are such as economic status, interest 

rate and family income, almost entirely are ignoring the issue of unemployment. The higher 

expectations that Japanese participants show regarding almost all real estate factors can be 

explained by the efforts of the Japanese government, which introduced more changes to help 

revive the economy and resolve the problems that borrowers of housing loans face. According 

to Forrest et al. [5], these measures included lowering the standard interest rate and increasing 

the maximum amount of loans for new purchases or home renovation. Simultaneously, they 

extended the time limit for loan repayments from three to ten years for the most at risk group. 

Unfavourable economic trends in 2008 changed economic activities in both countries. This 

affected the labour market and in comparison to the year 2007 some substantial changes in 

wage movements were observed [10]. To the increasing of unemployment rate Slovenia 

reacted by strengthening the implementation of active employment policy programs [10]. In 

the other hand, affordability of apartments measured according to internationally established 

limit, where the housing costs should not exceed 30-per-cent level of household’s disposable 

income, is diverse in both compared countries. According to the data published by the 

Statistical Office of the Republic of Slovenia [26] , the sum of the housing costs exceeded the 

30 per cent of Slovenia’s household’s disposable income as early as in 2005 with 30.8%, 

31.3% in 2006 and 31.8% in 2007. According to the data by the Official Statistic of Japan 
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[18], this proportion in Japan is significantly more favourable ranging from 17.6% in 2001 to 

slightly less than 18% in 2008. For the Slovene housing policy relatively low affordability of 

privately owned apartments is therefore typical which means that the Slovene policy is not too 

successful in ensuring apartments for affordable prices [1].  

 

It is interesting though that compared to Japanese participants, Slovene participants show a 

higher satisfaction level regarding the real estate in which they live and at the same time 

lower expectations than Japanese participants regarding practically all real estate factors. We 

explain this with the survey results establishing that less than one third (32%) of Slovene 

participants is willing to give up certain key factors on account of a lower real estate price 

[19].  

 

We explain the difference between the expressed satisfaction level among Slovene and 

Japanese participants in terms of real estate factors related to the real estate in which they live 

with findings of the surveys conducted by Rohe and associates [20] [21] [22] [23].  They 

studied social advantages of apartment owners and established that apartment owners 

compared to tenants express higher satisfaction with their living environment, are socially 

more active in their living environment, relocate less often and contribute more to social 

stability of the neighbourhood. From this we can conclude that a high percentage of owner-

occupied apartments positively influences the expressed satisfaction of participants 

(apartment ownership rate in Slovenia is 80% and in Japan it is 60%). 

 

 

CONCLUSION 

 

In the article we are studying the participants' expectations when buying a new property, 

according to their satisfaction with their current residence status, according to their age and 

different cultures, compering Slovenia and Japan. We would like to establish whether Slovene 

and Japanese participants regarding the ethnic origin, age and satisfaction with their current 

residence status express statistically essential differences considering the expectation with real 

estate physical factors, living environment factors and socioeconomic factors. We follow the 

hypothesis defining that the differences in personal expectations and expressed satisfaction of 

potential acquirers of real estate rights according to real estate factors and different cultural 

identity (Slovenia, Japan) are statistically significant. Here, among physical factors we place: 

location, size, brightness of a housing unit with natural light, open view, calmness (not noisy 

housing unit), age, parking options, internet access and central heating. Among living factors 

we place: proximity of public transportation, transport accessibility, proximity to 

kindergartens and schools, proximity to employment options, proximity to shops, health 

centres and cultural institutions. Among socioeconomic factors we place: maintenance costs, 

good neighbourly relations, suitable economic status and a sense of security. 

 

As the main instrument for measuring the participants' expectations we used a questionnaire 

that we formed within a broader survey conducted in Slovenia and Japan. It is aimed at 

establishing factors which essentially influence on the potential acquirers of housing real 

estate rights when deciding to purchase real estate. By using the questionnaire we obtained 

reliable information, which we statistically analyzed. We conducted multivariate analysis 

analyses of variance regarding the participants’ different nationality, age and satisfaction with 

their current residence status. By analyzing the results of statistical analyses, we confirmed 

the basic hypothesis that the differences in expressed expectation in terms of real estate 
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factors describing the real estate (physical factors, living environment factors and 

socioeconomic factors), among Slovene and Japanese participants are statistically important. 

 

According to results, Slovene participants expressed higher satisfaction with their current 

residence status (about real estate factor), in comparison with Japan participations who 

expressed higher expectations about real estate factor.   The results of some other researches 

show that apartment owners compared to tenants express higher satisfaction with their 

apartment and living environment are socially more active in their living environment, 

relocate less often and contribute more to social stability of the neighbourhood. Therefore we 

conclude that a high percentage of owner-occupied apartments positively influences the 

expressed participants’ satisfaction (apartment ownership rate in Slovenia is 80% and in Japan 

it is 60%). We must also take into consideration that in Slovenia the majority of population 

addressed their housing problems a while ago and largely during the years when conditions 

were much more favourable. It is interesting though that compared to Japanese participants 

Slovene participants show at the same time lower expectations in terms of real estate factors. 

We explain this with the finding that less than one third of Slovene participants are willing to 

give up certain key factors on account of a lower real estate price.  

 

According to results, Slovene participants who expressed high satisfaction with their current 

residence status, show essentially higher expectations level in both age groups in terms of all 

physical factors in comparison with Slovene participations who expressed lower satisfaction 

with their current residence status. Japanese participations expressed the same pattern in term 

of calmness factor and parking options and in term of age facilities factor. Inverse results can 

be seen for all other factors where Japanese participants who are not satisfied with the current 

state of housing reflecting significantly higher expectations. A particularly important role also 

plays the difference related to physical factors in terms of cultural affiliation. Slovene 

participants show lower expectations in terms of all physical factors than Japanese 

participants. That is particularly reflected in the younger participants, who are dissatisfied by 

current housing status, which is probably subject to purchasing power and currently economic 

situation in the country. Opposite Japanese participations have obviously higher expectation, 

which is probably due to the optimistic mood and high confidence in the country, better 

purchasing power and better currently economic situation. In general younger group (20 – 30 

years) of Slovene participants in comparison with Japanese participations showed a very low 

expectation level with the following factors: physical factors (especially factor of natural 

light) and living environment factors (especially factor of public accessibility). They show 

however less expectation about the age of a building and the age of the neighbourhood.  

 

According to results, Slovene participants who expressed high satisfaction with their current 

residence status show essentially higher expectations level in both age groups in terms of all 

socioeconomic factors in comparison with Slovene participations who expressed lower 

satisfaction with their current residence status. Inverse results can be seen for all 

socioeconomic factors where Japanese participants who are not satisfied with the current state 

of housing reflecting significantly higher expectations. A particularly important role also 

plays the difference related to socioeconomic factors in terms of cultural affiliation. Slovenian 

participants who expressed high satisfaction with their current residence status, expressed 

higher expectations in terms of all socioeconomic factors than Japanese participants. 

Opposite, Slovenian participants who expressed low satisfaction with their current residence 

status expressed lower expectations in terms of all socioeconomic factors than Japanese 

participants. This is particularly typical for younger participations. 
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We explain the difference between expressed expectation level between Slovene and Japanese 

participants regarding real estate factors, by findings arising from several researches. We 

explain the difference by establishing the difference in the level of economic situation, 

disposable income, poor housing affordability and inadequate or insufficient action in relation 

to the deterioration in the labor market and the housing market, which is more pronounced in 

Slovenia. Results show compared to Slovene participants Japanese participants show 

substantially higher expectations about real estate factors, which could be in correlations with 

various successful housing policy and consequently different accessibility of apartments. 

Relatively low affordability of privately owned apartments is typical for the Slovene housing 

policy, which means that Slovene policy is relatively unsuccessful in ensuring apartments for 

affordable prices. Problems can be attributed to the unresolved issue of denationalisation, 

difficult real estate sales to foreigners, problems with entries and their updates into the land 

register data, which in turn also affects the lending policy of the country. 

 

We believed that three main levers explaining low expectations expressed by Slovene 

participants: first, high ratio between housing costs and available income in household, hence 

low affordability of apartments; second, disorganised records system of real property and non-

updated land register, hence vague amount of the incoming real property tax, then the still 

unresolved problem of denationalisation, difficulties in selling real property to foreigners and 

in the lending policy of the country; and third, inappropriate or insufficient measures as to the 

deteriorating situation on the labour and real property markets. Due to the increased 

unemployment rate, Slovenia strengthened the implementation of employment programs and 

Japan adopted a stimulating measure in form of financial intervention. Japanese researchers 

concluded that as much as 95% of participants believe that when deciding to purchase an 

apartment the key factors for making the decision are economic situation, interest rate and 

family income but they almost completely ignored the unemployment rate issue. This is why 

it is not surprising that the measures which were taken by the Japanese government, which 

included lowering standard annual interest rate, increasing the maximum amount of loan for 

new purchases or home renovation and simultaneously extending the time limit for loan 

repayments from three to ten years for the most at risk group, lead to higher confidence of 

potential acquirers of real property rights as to expectations of real estate factors. 

 

With this we attained the essential aim of the research and determined real estate factors, 

which show statistically important differences with reference to different cultural 

environments, Slovenia and Japan. The subject of further surveys is to break down established 

statistically significant differences, possible influence of the existing legislation on the field of 

real estates and to determine whether modern economic environment positively influences on 

the expressed participants’ expectation level. 
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ABSTRACT 
 

Service firms today leverage the talents of many top designers who built reputations of 
excellence upon past design successes and prior competitive performances. Service firms often 
hire top designers to help meet consumer needs. Top service designers may design better 
experiences, due to unique aesthetic approaches or knowing how to perform exceptionally well 
in service environments. Yet service operators must consider both the benefits from investment 
in high quality designs and the monetary returns from customers. Thus, managers need to know 
how much of an impact top service designers may have on quality and price within a service 
segment. Using proprietary data on golf courses and top golf course designers, we study whether 
top designers influence the quality and pricing of golf courses. We look at the effects of top 
designer expertise and the effect of lead user designers. We find empirical results that support 
our hypotheses, providing insights for managers about the possible impacts of using top 
designers and lead user designers on the business performance of services. 
 
Keywords: service design, lead user, designer, empirical, regression analysis 
 

INTRODUCTION 

Service firms today must design and deliver service environments and experiences that can stand 
out and capture customer attention [66]. One way to design and develop unique and memorable 
services is to use a well-known, top, or star designer. In some service sectors, a popular 
fascination with top design experts has led to a bevy of cable television design shows in which 
well-known top designers show off their talents, and “reality shows” in which designer-vs.-
designer competitions determine the upcoming generation of top designers. For example, Iron 
Chef identifies new star chefs who have the talent to defeat existing top chefs, perhaps parlaying 
success into new restaurants to design. Interior design shows such as Top Design competitively 
identify which designer possesses the best interior design aesthetic. 
 
In other service sectors like sports and entertainment, star designers who were lead users as well, 
such as basketball player Michael Jordan (athletic apparel), golfer Jack Nicklaus (golf courses), 
and musician Gwen Stefani (clothing), built design practices upon prior exceptional performance 
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in their fields. Lead user theory [64] [61] [18] [50] motivates this phenomenon that exceptional 
users, such as the above, can yield commercial success. Lead users are defined as “users whose 
present strong needs will become general in a market place months or years in the future” [64, p. 
791]. In this study, we explore these phenomena. We expect top designers and lead users will 
influence service performance.  
 
The use of external designers and outsourced design services has grown in many product and 
service sectors. Top designers may design higher quality products and service experiences due to 
unique aesthetic approaches or their innate ability to perform exceptionally well in their fields. 
Department stores have long benefited from cachet provided by star product designers such as 
Martha Stewart and Jaclyn Smith. Hotels, cruise lines, and Las Vegas casinos often use top chefs 
and celebrity designers to design the amenities in their guest rooms and the experiences in their 
spas and restaurants. For instance, Las Vegas has 15 Michelin guide rated restaurants, and all 
these top-chef designed restaurants are located in casino hotels [69] striving to provide superior 
service to customers. Yet, while outsourced design efforts are often undertaken to generate cost 
savings or improve product quality, prior academic studies show that perhaps two-thirds of these 
design efforts fail due to misaligned objectives, project rivalries, or poor project controls [1]. 
Also, little is known about the long-run impact of the outsourcing of service design upon service 
businesses. 
 
Using a top designer can be a costly proposition. Many top service designers charge huge fees 
for their design services. In golf course design, a mid-level designer of golf courses for master-
planned housing communities may generate design fees in the six-figure to $1 million dollar 
range, while top designers can earn design fees upwards of $5 million [21]. These design fees do 
not include the $1.5 million to $10 million of construction costs to bring such designs into 
operation [49]. Notably, the design aesthetics and practices of low- and mid-tier designers can 
differ greatly from those of top designers, leading to very different construction and operating 
costs and constraints [21] [49]. The differing facility maintenance costs can contribute a very 
significant proportion of the cost of a round of golf [49]. In general, service operators need to 
consider both investments in high quality designs and the monetary returns from expected 
customer bases. Managers need to know how much of an impact top service designers may have 
on quality and price within a segment. Thus, we focus on the following research questions: Does 
the use of top service designers lead to quality and price benefits for service operators? Also, do 
lead user designers generate additional price and quality benefits? 
 
To examine these questions, this paper looks at the business impact of top designers of golf 
courses and the impact of lead user course designers. Golf course operations provide a relatively 
new area of academic managerial inquiry. Nevertheless, golf is a huge service sector with over 
$60 billion in revenues, 32,000 golf courses, and 60 million golfers worldwide. Golf is also an 
industry in which service facilities are often designed by well-known top course designers. 
Furthermore, many top designers are also likely to design their unique golf courses based on 
their lead user expertise derived from winning professional golf championships. 
 
Using several proprietary data sets, we analyze the impact of top service designers (i.e., golf 
course designers) upon the quality and prices of golf courses after controlling for other relevant 
factors. We use data from Golf Digest magazine to identify the level of excellence of each golf 
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course designer and to identify the time-period during which each designer was designing. We 
use data from the Professional Golf Association (PGA) to identify lead users (top golfers) who 
also design courses. We use various metrics of designer excellence to estimate the impact of top 
designers upon the quality ratings and the pricing across a sample of golf courses. We also use 
data from various sources, including the Texas State Department of Tourism, Dallas Morning 
News, and Golf Link, to control for other factors.  
 
We find empirical results that indicate a beneficial impact of top golf course designers and their 
expertise levels, and further beneficial impacts due to lead user designers. Our conclusions are 
robust to a number of alternate variable constructions, empirical specifications, and model 
assumptions. The findings provide useful information for golf course managers who are 
evaluating whether to design golf courses using top designers. We contribute to academic 
research in two ways. First, no prior literature explores top designers of services, yet they are 
very important in many service industries. For instance, in financial service industries, firms use 
top investment managers for better profitability. In fashion, retailing companies hire top 
designers to improve brand name and profitability. Thus, our research contributes by exploring 
this issue.  Second, no empirical research shows top designer benefits, thus, our study contributes 
by quantitatively demonstrating the substantive impact of top designers. 
 

THEORETICAL PERSPECTIVE AND LITERATURE REVIEW 

Golf course operations and design 

The golf industry is large and growing, yet exposed to dynamic exogenous factors and many 
challenges. According to SRI International [56], the U.S. golf industry yields an economic 
impact of $76 billion and its annual growth rate was 4.1 percent from 2000 to 2005. Comparing 
this growth with the annual inflation growth rate of 2.5% during this period [62] the golf industry 
growth rate has been substantial. However, in the aftermath of recent economic downturns, many 
golf courses are financially in bad shape [56]. In particular, the annual growth rate of the U.S. 
golf industry from 2007 to 2012 is -0.3%, suggesting the industry has leveled off at 
approximately $23 billion in revenues [36]. 
  
Golf providers pursue various methods to gain a competitive advantage. These methods often 
focus on choosing a competitive course design and redesigning courses to improve playability. 
The ASGCA [3] lists best practices for how golf course operators should conduct the overall 
process from site selection to course operations. Since golf operations are challenged by reduced 
revenues and memberships, these firms often employ top service designers to survive in the 
competition. Studies in the service literature suggest that a service provider’s decision to 
redesign its service can significantly affect the quality of service [31] [58].  Heim and 
Ketzenberg [31] explore the impact of learning effects upon service quality when service 
providers decide to redesign golf courses, finding that the golf courses can have strong learning 
patterns. Other recent golf industry research explores consumer perceptions of golf service 
experiences, impacts of gender, and consumer ritual behaviors [44] [45] [46]. These studies, 
however, pay little attention to service design and related operations implications. Also, prior 
studies do not examine the role of the design excellence exhibited by golf course designers. 
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As Goldstein et al. [22] point out, service design refers to the process of developing an idea 
about a new service specification [26] [42] [51]. A service organization designs a service using 
both physical and non-physical components that will be used to deliver the service to customers. 
The golf service industry adopts both physical service attributes (i.e. a course design) and non-
physical service attributes (i.e. club house management) for developing a quality service design.  
 
Golf course design is quite important for survival as a comprehensive course, especially in the 
present economic environment. Since golf playing is an outdoor activity, golf courses should 
possess a combination of beauty and functionality that appeals to all levels of golfers [13]. 
Players look for appropriate levels of difficulties, unique course experiences, and emotional 
relaxation through walking around the courses. Golf course designers play a key role in ensuring 
such outcomes. Depending on the design of golf courses, each golf course has its own unique 
characteristics. Well-known designers exhibit in their courses the classic characteristics for 
which they are well known. That is, a Jack Nicklaus course will tend to have a “Jack Nicklaus” 
feel. More experienced or famous design architects, therefore, should construct better interactive 
golf course experiences. 

 
Using top golf course designers is often a worthy attempt to ensure good golfing experiences. 
Golf course developers expect that top designers’ aesthetic works can distinguish between top 
golf courses and non-top golf courses. In this research, we define the specific notion of the top 
golf course designer based on the golf course architecture awards given by Golf Digest 
magazine, which has tabulated whomever designed the top 100 U.S. award winning golf courses 
since 1965. Like other service industries, golf service firms are highly influenced by the 
capabilities of many famous golf designers who earned names of quality through their historical 
performance as nationally and internationally competitive golfers. Moreover, these top players 
may best know the needs of customers who are using the service. Thus, we expect a study of the 
impact of top designers will provide valuable implications for service industries.  

 
Outstanding performers and top designers 
 
In the service literature, few studies examine the characteristics and impacts of outstanding 
performers, such as top service designers. Instead, several researchers in other social science 
disciplines have studied the impact of master hands in diverse fields. Star scientists, for instance, 
can provide a critical bridge between biotechnology academia and the pharmaceutical industry 
[6]. The top scientists are capable of managing the interconnected research and innovation 
processes between large public firms, academic institutions, and other high-tech start-ups [35]. 
Using scientific publication data, Zucker and Darby [70] [71] [72] investigated the impact of a 
firm’s star scientists by analyzing co-publishing by top university scientists in U.S. and Japan 
biotechnology areas. They found that star scientists in biotechnology are critical for deciding 
firms’ operating choices. In particular, they show that star scientists can lead to the development 
of profitability in existing industries. Also, empirical findings suggest almost 40% of all research 
publications of pharmaceutical companies were developed by the top one percent of authors [35]. 
We ground our study upon the phenomena documented in the above top performer literature.  
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Lead user theory and golf course design 

von Hippel [65, p.22] defines a lead user as a user “(1) who is at the leading edge of each 
identified trend in terms of related new product and process needs, and (2) who expects to obtain 
a relatively high net benefit from solutions to those needs.” Lead user theory argues that if lead 
users develop and modify products, then the products should have commercially attractive 
appeal [64] [61] [18]. Researchers in innovation management define lead users using two 
characteristics – leading market trends, and expecting high benefits from their solutions [64] [50] 
[65]. Several studies in innovation research support the nature and effects of lead users [61] [19] 
[41] [50]. These studies show that the innovation of lead users in techniques is as significant as 
their equipment innovation over a variety of industries including sports communities, hospitals, 
libraries, and software companies. For instance, Franke and Shah [19] explored user-innovators 
in four sports communities (sailplaning, canyoning, boardercross, handicapped cyclists), finding 
that the lead users who invented products or techniques are more likely to be commercially 
successful than the inventors who were not lead users. 
 
Similarly, lead users are often pertinent to service innovation. We conjecture that this lead user 
phenomenon will hold in the golf industry. During a golf game, golfers sometimes talk about 
developing their own golf courses and trying to create a better course for their own use [13]. In 
particular, lead users (exceptional golfers) will experience earlier how a golf course needs to be 
modified and improved relative to other golfers. If top golfers have opportunities to develop or 
redesign a golf course, they will consider their own needs, and the resulting golf course should 
exhibit high quality. The case of Jack Nicklaus provides a good example to explain the lead user 
theory in the golf course industry. Nicklaus is one of the greatest golfers in the world, having 
won 18 men’s major golf championships (six Masters tournaments, four U.S. Open tournaments, 
five The Open tournaments, and five PGA tournaments). No golfer has more total wins than Jack 
Nicklaus (www.pga.com). While Nicklaus was a professional golfer, he meticulously measured 
golf courses, and figured out innovative techniques for winning championships [37]. As a result, 
Nicklaus’s experience as a lead user prepared him to become one of the greatest golf course 
designers. As literature in the innovation management field argues the impacts of the lead user 
with respect to product design, our study proposes that being a lead user will enhance the impact 
of a top service designer in the golf industry. 
 
In summary, the service operations literature pays little attention to the impact of top designers. 
From the social science literature, we observe many samples of top performer studies are based 
in a specific field (i.e., biotechnology), and they do not focus on service design or operational 
performance. Thus, we view the service business impact of top designers and lead users to be 
considerable questions that have not been explored yet.  
 

HYPOTHESIS DEVELOPMENT 

According to the American Society of Golf Course Architects [5], golf course development has a 
unique sequence. In early development stages, a developer analyzes whether the business can be 
successful. Developers consider different aspects depending on whether a new club is private or 
public. This stage usually includes market analysis, feasibility studies, and economic impact of 
the course [3]. If the development project is feasible, then the project moves to the next stage, 
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which begins with master planning. In this stage, the project team is composed of a course 
designer, architect, engineers, land planners, environmental specialists, and construction 
contractors. This team improves the actual course design including course routing, hole layouts, 
bunker design, irrigation, and environmental planning. In addition, a documentation process for 
items such as permit processing is initiated in the second stage. The final stage includes the 
actual construction of the course.  
 
The underlying rationale for a golf course development is that the process should follow the 
traditions of golf [13]: a course requires a total of 18 holes per play; each hole should be 
designed for par 3 to par 5; and the total number of par should be 72. Thus, like an orchestra 
conductor, a golf course designer is not only the designer of the course (e.g. the level of 
conducting), but also a creative re-interpreter of traditional compositions [15].  Since one role of 
the designer is to coordinate the project team, the designer must have enough understanding 
relevant to the development process, such as land planning, permit processing, drainage, 
irrigating, construction, botany and maintenance management [15]. Thus, the choice of a course 
designer is one of the most crucial factors when a developer considers their golf club 
development process. 

 
If a course designer has had experience as a successful golf course developer, then a potential 
developer can trust the experienced designer to smoothly handle the golf project, and ensure the 
quality of the golf course. Thus, we presume that if a course developer is in a decision making 
situation supportive of high ultimate design quality of a golf course, using a course designer who 
is well-known for great course design may be an appropriate choice. In support for this notion, 
we follow prior research on the pharmaceutical industry. Star scientists in the pharmaceutical 
industry can provide strong intellectual knowledge through their research performance [35]. 
Prior research investigating the role of star scientists shows that using star scientists is a critical 
factor to increase a firm’s performance [35] [70] [71] [72]. According to Furukawa and Goto 
[20], star scientists publish a tremendous number of journal articles, which develops a critical 
foundation of knowledge. As with star scientists who create and sustain a firm’s competitive 
advantage using their existing and newly generated knowledge, star golf course designers create 
an organization’s value through their characteristic designs. Thus, we hypothesize:  
 
H1: After controlling for the propensity to use high quality designers, a top golf course 

designer is positively associated with service quality. 
 
Top performer literature suggests star scientists and innovators positively impact profitability 
[70] [71] [72]. In addition, since the attributes of the golf experience involve hedonic elements 
[48] [66], customers are willing to pay more for a better service. Employing a top golf course 
designer will affect the hedonic utility arising from the golf course. In turn, the customer’s 
overall assessment of the golf round at a course should influence the price level of the golf 
round. Thus, we posit the following hypothesis: 
 
H2: After controlling for the propensity to use high quality designers, using a top golf 

course designer is positively related to the price of a golf round. 
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We expect that designers who are lead users will moderate the above hypotheses. The role of the 
lead user in influencing innovation and commercial benefits are well identified by literature [64] 
[40] [61]. For example, Lilien et al. [40] posit that firms can use lead users to improve the 
success of product development efforts. Urban and von Hippel [61] examined the impact of lead 
users in the software industry. They argued that lead users are ahead of market trends relative to 
other users. Because we explore the impact of top golf course designers, these findings suggest 
that the golf courses’ quality and price will be improved by using a course designer, if that 
designer was a leading golfer. We posit the following hypotheses: 
 
H3: The relationship between a top golf course designer and service quality is greater 

when the designer was a lead user.  
 
H4: The relationship between a top golf course designer and service price is greater 

when the designer was a lead user.  
 

RESEARCH METHODOLOGY 

Data sources 

The data used in this study consists of top designer activities related to Texas golf courses and 
their business operations. The primary data comes from various sources including Dallas 
Morning News (DMN), Golf Digest, Golf Link, the Professional Golf Association (PGA), and the 
Texas State Department of Tourism. All these sources are leading golf organizations and widely 
circulated golf publications in the United States. The data set contains a list of golf courses in 
Texas, names of each course's designers, rankings, price, and other related characteristics of each 
golf course. We also collected economic data from the U.S. Census Bureau for control purposes. 
  
Our data on golf course designer expertise comes from a list of the top 100 USA golf course 
rankings prepared annually by Golf Digest magazine [23]. In the magazine, the list of award 
winning golf courses provides the designer name of the course and other course information. 
Next, we collected information about whether each golf course designer ever won a major golf 
tournament (i.e., Masters, U.S. Open, The Open, and PGA open tournaments) from each 
tournament record book website [43] [55] [59] [63]. Our data on Texas golf courses comes from 
the Texas state department of tourism [14]. These data pertain to each golf course’s location, 
pricing, and other information. Finally, we use data from the Dallas Morning News newspaper 
pertaining to an annual quality ranking of the top 100 golf courses in Texas, using data reported 
in 2008 [12]. Given these sources, we obtained 585 observations related to Texas golf courses. 

 
Econometric models 
 
Our models focus on estimating impacts of top golf designers and lead users (that is, top players) 
upon the quality and price of Texas golf courses. Using a top designer is a self-selection 
problem, as a golf course developer decides whether or not to select a top designer. Many 
statisticians and econometricians have developed sample selection models and estimators. The 
treatment effect model is one extension of the sample selection problem [25] [27]. However, the 
treatment effect model is different from traditional sample selection models suggested by the 
Heckman model [28] or Heckman-type models (Tobit or Logit).  While these models assume 
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that the dependent variable of the regression equation is observed only if the binary treatment 
condition is either 1 or 0, the treatment effect model observes the dependent variable in both 
treatment conditions (1 and 0). We can measure the treatment effect by maximum likelihood 
estimation [24] [27] [54] as a form of the following regression model. The switching regression 
model derives the binary treatment variable that has instrument variables in which causes two 
separate models under each binary treatment condition. Equations (1) and (2) express the 
switching regression model: 
 

yi = xiβ + wiδ + εi          (Eq.1) 
w*i = ziγ+ ui,   wi =1 if w*i > 0, and wi = 0 otherwise                              (Eq.2) 

 
where wi is the binary variable that explains the treatment condition, and xi is the set of control 
variables. In addition, zi is the set of instruments for the treatment variable for wi, and E(εi ui ) ≠ 0 
for each individual i = 1,2, …, n. Thus, we can estimate our empirical model using the switching 
regression model. We estimate the impacts of top designers and top golfers using STATA [57]. 
 
 The selection model includes the following two steps. First, we construct the selection equation. 
The desired quality or price depends on the choice to use a top designer. Thus, the problem of the 
first equation describes factors that drive the use of top designers, but an actual observation 
occurs when the golf club owner hires the top designer(s). Thus, the impact variable in the first 
equation should be incidentally truncated [25]. In the second step, we estimate δ and β by 
regression of y on x and w.  Our specific models are described next. 
 
Selection mechanism of latent variable Top Designer* i   
 
When a golf course developer decides to hire a top designer, the developer may consider using a 
top designer to be more beneficial than using a non-top designer. We define the variable 
TopDesigner*i as the difference in the expected value of using a top designer and not using a top 
designer for a golf course i. Thus, we can estimate TopDesigner*i  as a function of a golf course 
developer’s choice attributes. We include three selection attributes. The number of golf courses 
in the city (NumberofCourses) measures the level of local competition to the golf course. The 
number of yards in the championship golf course (ChampionshipCourseYards) identifies the 
targeted challenge level of the golf course. The median value of owner occupied housing in a 
county (Housing) measures the potential customer’s household wealth.  
 
We cannot observe TopDesigner*i, but we can observe a developer’s decision (that is 
TopDesigneri  = 1 if a developer used a top designer, TopDesigneri  = 0 if a developer did not use 
a top designer). We can then estimate the direction of TopDesigner*i. Thus, we formulate a 
binary choice model to estimate the treatment effect of the use of a top designer.  
 
TopDesigner*i   =  θ0 + θ1 NumberofCourses i + θ2 ChampionshipCourseYards i  + θ3Housingi + νi   

            = wi
’θi + νi TopDesigner i  = 1    if  TopDesigner* i  >0, 0 otherwise.    (Eq. 3) 

 
where i =1,…, N represents each golf course, wi and θi represent the vectors for a 4x1 matrix that 
includes NumberofCourses, ChampionshipCourseYards, Housing, and a constant, and νi 
represents unobserved errors that are normally distributed with zero mean and variance one. We 
estimate Equation (3) using a probit equation by maximum likelihood [28] [25].  
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Regression model of Ratingi and Pricei  
 
Next, we turn to the estimation of quality and price. The key variable used to assess H1 and H2 
is TopDesigneri , the binary variable based on Equation (3). After demonstrating the significance 
of this variable, we include several other variables related to designer and lead user 
characteristics. We also include a control variable ClubTotalHoles for the sum of the number of 
holes across all golf courses in a country club, because the scope of operations may directly 
affect quality and price of a golf course. In addition, we add two golf club dummy variables 
(PrivateClub, ResortClub) that may influence quality and price. Finally, we include a series of 
dummy variables Region to control for regional environments. Our specific model is the 
following: 
 
RATINGi = β0 + β1 ClubTotalHolesi + β2 PrivateClubi + β3 ResortClubi +  ∑ 𝜷i Regioni    𝟏𝟏

𝟒 + η TopDesigneri  + εi 

    =   Xi
’βi + η TopDesigneri  + εi                   (Eq. 4)   

PRICEi   = π0 + π1 ClubTotalHolesi + π2 PrivateClubi + π3ResortClubi + ∑ 𝝅i Regioni       𝟏𝟏
𝟒 +λ TopDesigneri + φi             

   =   Xi
’πi + λ TopDesigneri  + φi                   (Eq. 5) 

 
We assume the error terms ε and φ are exogenous of each dependent. In addition, we assume that 
error term pairs (ν, ε) and (ν, φ) have bivariate normal distributions with zero mean and 
covariance matrix �

𝜎 𝜌
𝜌 1� . Thus, using Equation (3) and Equation (4) (or Equation (5)), we find 

that: 
 
E[RATINGi or PRICEi | TopDesigneri =1, xi, wi ]    = Xi

’βi (Xi
’π i) + η (λ) +E[εi | TopDesigneri =1, xi, wi ]            

            = Xi
’βi (Xi

’π i) + η (λ) + ρ σλ(-wi
’θi)                (Eq. 6) 

E[RATINGi or PRICEi | TopDesigneri =0, xi, wi ]    =Xi
’βi (Xi

’π i) + ρ σ [ - ϕ(wi
’θi) / 1- Φ(wi

’θi) ]       (Eq.7) 
 
where wi represents explanatory variables that affect TopDesigner*i and matrix Xi represents 
independent variables for RATINGi. except the TopDesigneri variable. Here ϕ represents the 
normal density function, and Φ represents the cumulative normal density function. Since we 
assume that error terms are bivariate normal, we can apply the inverse Mill’s ratio, which can 
provide the truncated normal distribution. Thus, the result of Equation (6) will account for the 
self-selected nature of using a top designer [25], and we can correct for the self-selection 
problem as an omitted variable problem. We can also model for golf courses not designed by top 
designers, which represents Equation (7).  
 
Definition of variables  
Table 1 describes dependent and independent variables used in this study. 
 
Dependent Variables  We include two key measures as dependent variables to assess the impacts 
of top designers and lead users in the golf industry: annual rankings of top Texas golf courses 
(RATING) and the price of playing a round at a Texas golf course (PRICE). RATING is an 
ordinal ranking variable for Texas golf courses (1-100). We assign a value of “101” to non-
ranked courses. PRICE indicates the price of playing a round at a Texas golf course. From 
Dunham (2008), PRICE is categorized by the following index: “$”, “$$”, “$$$”, and “$$$$”, 
with more “$” signs indicating the greens fees are more expensive. We numerically represent 
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these as 1-4, with “4” assigned to the most expensive golf courses. Thus, for example, a golf 
course might have RATING of “2” and PRICE of “3” indicating that the course is ranked 2 out of 
the sample of Texas golf courses, and its price is located in the high price group (3 out of 4).  
 
Table 1. Variable Construction 

Variable Units or values Description Source 
Dependent Variables    

 
Rating 

 

 
1 to 101 

 
Annual golf course rankings in 2008 

 
DMN 

Price 1 to 4 Price range from $ to $$$$ Texas State Department of 
Tourism 

Key Independent 
Variables 

   

 
TopDesigner 

 
0/1 

 
Denotes a designer who is ranked in Golf Digest as 1, 
and 0 otherwise 

 
GolfDigest.com 

NumberofTopDesigners 0 to 4 The number of top designers, who participated in a golf 
course 

DMN, GolfDigest.com 
 

DesignerRankedCourses 0 to 62 The top designer(s)’ previous ranked courses DMN, GolfDigest.com 
 

DesignerRankedYears 0 to 1,314 The accumulated years of top designer(s)’ ranked 
courses 

DMN, GolfDigest.com 
 

PGAStar 0/1 Denotes a designer who has ever won a men’s major 
golf championships as 1, and 0 otherwise 

Masters.com, PGA.com, 
TheOpen.com, and 
USOpen.com 

PGAWins 0 to 18 Total number of wins of top designer(s)’ previous  
men’s major golf championships 

Masters.com, PGA.com, 
TheOpen.com, and 
USOpen.com 

Control Variables    
 

Region 
 

Big Bend Country, 
Gulf Coast, 
Hill County, 

Panhandle Plains, 
Piney Woods, 

Prairies and Lakes, 
and South Texas 

Plains 

 
Dummy variables for each Texas Region 

 
Texas State Department of 
Tourism 

ClubTotalHoles Positive Sum of number of holes across all separate golf courses 
at a country club 

DMN, GolfLink.com 

Private Club 0/1 Indicator variable (1=Private Golf Club, 0=others) DMN, GolfLink.com 
Resort Club 0/1 Indicator variable (1=Resort Golf Club, 0=others) DMN, GolfLink.com 

Selection Model    

 
NumberofCourses 

 
1 to 44 

 
Number of golf courses in the city in which course is 
located 

 
U.S. Census Bureau 

 
ChampionshipYards 

 
805 to 7508 

 
Number of championship golf course. 

 
DMN, GolfLink.com 

Housing ($) 38,900 to 243,900 Median value of housing price in county within which 
course is located U.S. Census Bureau 

Notes: DMN = Dallas Morning News. 
 
Independent Variables  The key independent variables related to our research hypotheses are the 
following. TopDesigner is a binary variable denoted as “1” if the golf course is designed by a top 
designer and “0” otherwise. PGAStar is a binary variable that is “1” if the designer has won a 
major men’s golf championship and “0” if the designer has not won in a major tour as a player. 
We also generate three additional explanatory variables representing different facets of the use of 
top designers: NumberofTopDesigners, DesignerRankedCourses, and DesignerRankedYears. 
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NumberofTopDesigners indicates the number of top designers who participated in designing a 
golf course, since some courses have been designed by multiple designers. The 
DesignerRankedCourses variable provides a count of the top designers’ previously ranked golf 
courses, and the DesignerRankedYears variable shows the accumulated years of the top 
designers' ranked golf courses. We use these variables in addition to the TopDesigner variable. 
Similarly, we constructed the PGAWins variable to represent effects of lead user characteristics. 
  
Control Variables  We also include golf course characteristics as control variables in our model. 
We use variables pertaining to course operations and processes. The Private and Resort indicator 
variables indicate whether a golf course is a private or resort golf club.  ClubTotalHoles provides 
a sum of the number of holes across all separate golf courses at a country club. Finally, Region 
consists of a series of dummies to control for regional course categories, based upon seven Texas 
course regions as defined by the Texas department of tourism.  
 
In addition, since we need to model the treatment effect of using a top designer, we use in three 
explanatory variables for this model. NumberofCourses provides a count of how many golf 
courses a city has, representing local competition. For instance, if many golf courses are already 
located in a golf club developer’s city, the developer may be more likely to hire a top designer. 
ChampionshipYards indicates the length of the championship golf course. In general, the longer 
the golf course is, the harder to design a golf course, because the golf course requires a balanced 
difficulty level. Thus, if a developer wants to create a long golf course, the developer may be 
more likely to hire a top designer who already has experience with longer championship distance 
golf courses. Finally, Housing price for nearby real estate represents the nature of local customer 
demand. If the housing price is high, customers may have more economic means to afford top 
designer experiences and the golf course developer is likely to use a top designer to meet 
demand.  
 

EMPIRICAL FINDINGS 
 

Econometric results 

To estimate our regression model, we employ Quandt’s (1958, 1972) treatment effects method as 
previously described. For efficiency, we use robust standard error estimation. Table 2 provides 
results for the quality models while Table 3 presents results for price models. Models 1 to 4 
analyze the impact of top designers (H1 and H2), and models 5 to 7 analyze the moderator 
effects of a lead user (H3 and H4). Since we measure quality as the ranking of each golf course, 
the negative direction of the estimator will indicate a positive relationship between quality and 
the explanatory parameters. 
 
Since the treatment effect model assumes correlation ρ between the selection equation and the 
regression equation is non-zero to avoid estimation bias, we need to check ρ for both Table 2 and 
Table 3. Models (1) to (7) indicate ρ is non-zero and significant at the p < 0.01 level (Wald test). 
Thus, we can conclude that our models are appropriate. All models’ inverse Mill’s ratio (λ) were 
statistically significant. For the goodness of fit, we check a Wald test of the regression model 
(Equation (2), (3)), and the chi-square results of all models were statistically significant at the p < 
0.01 level. Therefore, our regression models in Table 2 and Table 3 are appropriate for the 
treatment effect model. As can be seen, the propensity to using a top designer increases if the 
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county housing price is more expensive, there are more other golf clubs in the city, or the golf 
course developer will build a long championship course.  
 
Table 2.  Estimation of the Quality Model 
Regression Model Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Intercept 108.258*** 
(1.533) 

108.324*** 
(1.517) 

107.059*** 
(1.565) 

107.434*** 
(1.612) 

108.209*** 
(1.512) 

107.890*** 
(1.482) 

108.014*** 
(1.477) 

 
TopDesigner 

(Selection Indicator) 
-18.728*** 

(3.096) 
1.128 

(6.621) 
-8.578*** 

(3.158) 
 

-11.764*** 
(3.321) 

 

-16.429*** 
(3.159) 

-16.909*** 
(3.174) 

-16.34*** 
(3.123) 

 
NumberofTopDesigners   -15.890*** 

(4.971) 
     

DesignerRankedCourses   -1.016*** 
(0.254) 

 

    

DesignerRankedYears    -0.0460*** 
(0.0169) 

   
 

PGAStar     -10.696 
(6.628) 

 5.942 
(10.051) 

 
 

PGAWins      -1.0310* 
(0.5796) 

-0.615 
(0.958) 

 
Region Controls Included Included Included Included Included Included Included 

ClubTotalHoles -0.2364*** 
(0.074) 

-0.2602*** 
(0.074) 

-0.2248*** 
(0.079) 

-0.2209*** 
(0.0815) 

-0.2407*** 
(0.073) 

-0.2305*** 
(0.071) 

-0.235*** 
(0.071) 

Private  -10.104*** 
(1.736) 

-8.8876*** 
(1.724) 

-8.933*** 
(1.737) 

-9.485*** 
(1.756) 

-9.385*** 
(1.745) 

-9.4706*** 
(1.768) 

-9.32*** 
(1.75) 

Resort -25.137*** 
(6.792) 

-25.8044*** 
(6.832) 

-19.885*** 
(7.697) 

-21.728*** 
(7.40) 

-24.099*** 
(7.227) 

-25.2760*** 
(7.002) 

-24.645*** 
(7.27) 

     Selection Model        
Intercept -3.9091*** 

(0.53605) 
-3.8960*** 

(0.5315) 
-3.8952*** 

(0.519) 
-3.9256*** 

(0.528) 
-3.887*** 

(0.532) 
-3.883*** 

(0.53) 
-3.9047*** 

(0.525) 
Housing 

 
6.77E-06*** 
(1.55E-06) 

6.82E-06*** 
(1.55E-06) 

 

6.84E-06*** 
(1.55E-06) 

6.85E-06*** 
(1.55E-06) 

 
 

6.73E-06*** 
(1.55E-06) 

6.75E-06*** 
(1.55E-06) 

6.74E-06*** 
(1.56E-06) 

NumberofCourses 
 

0.01351*** 
(0.00514) 

0.0126** 
(0.0050) 

0.0124*** 
(0.005) 

0.01288*** 
(0.005) 

0.0132*** 
(0.0051) 

0.0132*** 
(0.0051) 

0.0127*** 
(0.005) 

ChampionshipYards 0.000349*** 
(0.00007) 

0.00035*** 
(0.0001) 

 

0.0003*** 
(0.00007) 

0.00035*** 
(0.00007) 

0.0003*** 
(0.0001) 

0.0003*** 
(0.0001) 

0.0003*** 
(0.0001) 

Observations 585 585 585 585 585 585 585 
χ2 (df) 129.4(10) 142.27(11) 176.2(11) 157.1(11) 124.53(11) 130.9(11) 127.72(12) 

λ 3.6575 3.2677 3.1609 3.5089 3.4268 3.3889 3.367 
ρ 0.2238 0.2064 0.2107 0.2262 0.2119 0.2097 0.208 

Notes: Ϯp<0.1, *p<0.05, **p<0.01, ***p<0.001; robust standard errors of each coefficient are presented in 
parentheses. 
 
Moving to Table 2, the results of our estimation for quality are significant and consistent. Model 
1 presents an estimate of the specification that using a top designer positively relates to the golf 
course’s quality (i.e., η = -18.728, p < 0.001). That is, other things held equal, a golf course 
designed by a top designer had a mean score that was 18.728 rankings better than a golf course 
that was not designed by a top designer. Models 2, 3, and 4 differ from Model 1 in that they 
include different qualitative characteristics of top golf course designers. These characteristics 
show whether golf course quality gets better when more top designers are involved the course 
(Model 2), as well as whether the top designer(s)’ number of ranked courses (Model 3) or ranked 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 846



years (Model 4) are associated with quality. We observe results consistent with Model 1. Thus, 
the findings support Hypothesis 1.  
 
To estimate moderating effects of a lead user top golf player, we include the PGAStar variable 
with top designer (Model 5). The direction indicates that star golfer designers are positively 
related to quality, but the estimate is not significant. Model 6 provides weak evidence that 
characteristics of a top golfer (PGA Winnings) are associated with quality. Thus, we cannot 
strongly support the Hypothesis 3 that a lead user improves the relationship with quality.  
 
Table 3.  Estimation of the Price Model 
Regression Model Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Intercept 1.4325*** 
(0.111) 

1.4272*** 
(0.112) 

1.4607*** 
(0.111) 

1.453*** 
(0.111) 

1.4386*** 
(0.1106) 

1.445*** 
(0.111) 

1.434*** 
(0.114) 

 
TopDesigner 

(Selection Indicator) 
1.708*** 
(0.155) 

1.438*** 
(0.213) 

1.591*** 
(0.164) 

 

1.6222*** 
(0.164) 

 

1.632*** 
(0.169) 

1.676*** 
(0.16) 

1.631*** 
(0.169) 

 
NumberofTopDesigners   0.2078*** 

(0.0885) 
     

DesignerRankedCourses   0.0107*** 
(0.0037) 

 

    

DesignerRankedYears    0.00047** 
(0.0002) 

   

PGAStar     0.248* 
(0.115) 

 0.299* 
(0.147) 

 
PGAWins      0.0139 

(0.009) 
 

-0.0067 
(0.010) 

 
Region Controls Included Included Included Included Included Included Included 

ClubTotalHoles 0.014** 
(0.006) 

0.0147*** 
(0.0062) 

0.0133** 
(0.006) 

0.0134** 
(0.0061) 

0.014** 
(0.006) 

0.0136** 
(0.006) 

0.014** 
(0.006) 

Private  0.7346*** 
(0.734) 

0.716*** 
(0.0744) 

0.7184*** 
(0.0735) 

0.725*** 
(0.074) 

0.716*** 
(0.075) 

0.7247*** 
(0.074) 

0.716*** 
(0.074) 

Resort 0.1584*** 
(0.169) 

1.164*** 
(0.172) 

1.154*** 
(0.19) 

1.159*** 
(0.084) 

1.130*** 
(0.174) 

1.163** 
(0.169) 

1.121*** 
(0.180) 

     Selection Model        
Intercept -3.3268*** 

(0.482) 
-3.344*** 

(0.478) 
-3.343*** 

(0.466) 
-3.9256*** 

(0.528) 
-3.361*** 

(0.486) 
-3.333*** 

(0.481) 
-3.365*** 

(0.488) 
Housing 

 
5.83E-06*** 
(1.35E-06) 

6.0E-06*** 
(1.4E-06) 

 

5.95E-06*** 
(1.36E-06) 

5.96E-06*** 
(1.36E-06) 

 
 

5.83E-06*** 
(1.36E-06) 

5.85E-06*** 
(1.36E-06) 

5.82E-06*** 
(1.36E-06) 

NumberofCourses 
 

0.0072** 
(0.0035) 

0.0064* 
(0.0037) 

0.0065* 
(0.0036) 

0.0068* 
(0.0036) 

0.0071** 
(0.0036) 

0.0072** 
(0.0036) 

0.0072** 
(0.0036) 

ChampionshipYards 0.0003*** 
(0.0001) 

0.0003*** 
(0.0001) 

 

0.0003*** 
(0.00006) 

0.0003*** 
(0.00006) 

0.0003*** 
(0.0001) 

0.0003*** 
(0.0001) 

0.0003*** 
(0.0001) 

Observations 571 571 571 571 571 571 571 
χ2 (df) 730.52(10) 771.86(11) 743.88(11) 729.13(11) 915.13(11) 892.42(11) 931.74(12) 

λ -0.8007 -0.7883 -0.7899 -0.792 -0.780 -0.792 -0.779 
ρ -0.8611 -0.8545 -0.8567 -0.857 -0.848 -0.855 -0.848 

Notes: Ϯp<0.1, *p<0.05, **p<0.01, ***p<0.001; robust standard errors of each coefficient are presented in 
parentheses. 
 
Table 3 reports regression estimates for price. As with Table 2, Models 1 to 4 measure the 
impacts of top designers upon price, and Models 5 to 7 estimate moderating effects of a lead 
user.  Model 1 presents evidence that a top designer is positively related to the golf course’s price 
(i.e., λ = 1.708, p< 0.001). That is, other things held equal, a golf course designed by a top 
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designer had a mean price score that was 1.708 (out of 4) higher than a golf course that was not 
designed by a top designer. Models 2, 3, and 4 also support the finding from Model 1, providing 
further evidence that using a top designer is positively related to the price. Therefore, the 
findings support Hypothesis 2.  
 
While using a lead user did not strongly relate to quality, PGAStar is significant in the price 
model (p< 0.05). Thus, we find support for Hypothesis 4. However, the extent of player wins 
(PGAWins) is not significant in the price models. The findings indicate that how well the lead 
user designer played golf may not be a crucial factor.  
 

DISCUSSION AND CONCLUSION 

This study examines whether top designers affect service performance, notably service quality 
and service price. In addition, we measure whether lead users moderate the relation between the 
top designer and service performance. Our study extends previous service research on service 
performance to the golf industry, reinforces prior studies that show the use of expert specialists 
positively affect a firm’s overall performance, and demonstrates the moderating impact of a lead 
user upon performance. To our knowledge, our study is the first research to contribute empirical 
evidence concerning the top designer’s potential impact on service operations. Thus, we expect 
this paper can provide a productive steppingstone for future service operations work. 
 
Indeed, we hope these findings can generate interest in examining the roles of service personnel 
upon other service factors. Academics in service operations need to look more skeptically and 
critically at the roles and performance of service designers, service managers, service executives, 
and so on. In accounting, for instance, research on impacts of CEOs and top executives has been 
explored for a long time [11] [16] [17] [38]. However, the field of service operations has not 
seriously examined performance of key service management personnel or designers. In this way, 
we break new ground by examining top service designer performance.  
 
Limitations of our research also exist. One limitation concerns the sources of data. Since we 
obtain our data set from several external sources, we cannot control how the external information 
is obtained by the firms collecting it. Therefore, we have to assume that the data sets are 
collected correctly. A second potential limitation is the size of the sub-sample for the lead user 
moderation hypothesis. The moderate sample size may contribute to the insufficient evidence of 
convincing statistical significance for this variable. Thus, if we could obtain more and better data, 
the results might be more significant.  
 
We see several opportunities for future research. First, since our study is based on cross sectional 
analysis, future studies can explore the impacts of top designers across time using panel data. For 
improved generalizability, future researchers can extend their data sets from Texas to other states, 
the USA as a whole, or other countries’ golf courses. Second, other important factors may affect 
quality and price in addition to our proposed factors. Thus, considering other operating features 
is worthy in future research studies. Finally, we view this study as only the first stepping-stone 
for a stream of literature on the impact of top designers and other service personnel, for which 
little research has been done so far. Other methodological approaches, such as mathematical 
modeling, experiments, or case studies can also fertilize this important service operations topic.  
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ABSTRACT 

 

Official company websites are traditionally used to provide product and service information. 
Consumer review websites where information is provided by other consumers have recently 
become popular. While recent research tried to examine the role of consumer review websites, this 
study aims to compare influences of consumer review websites and official company websites on 
decision making among consumers with different levels of expertise and risk aversion. Findings 
will provide invaluable insight for marketers to effectively promote their products and services. 
Implications of different communication channels matching appropriate consumer groups, based on 
the varying degrees of expertise and risk aversion will be provided. 
 
 
Keywords: Company website, Review website, Expertise, Risk aversion 
  

 
 
 

INTRODUCTION 

 

Advancement in Internet technology has changed the way marketers communicate with consumers. 
Beside official company websites that are traditionally used for providing product and service 
information, consumer review websites where consumers search for information provided by other 
consumers in a form of word-of-mouth communications have become popular.  

Blogs and consumer review websites, as new sources of information have attracted researchers to 
investigate effects of these websites on consumer responses. However, studies exploring how a 
official company website contributes to the consumer decision process have been ignored. 
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This study aims to close this gap by comparing influences of official company websites and 
consumer review websites on the consumer decision process. Past studies indicate that consumers 
used online community websites to alleviate their perceived risk in decision making [1] [2]. 
However, it remains untested whether the official company websites have a similar effect. 
Therefore, consumer risk aversion and user expertise factors are incorporated into the research 
framework as moderating factors. As a result, clearer effects of these websites can be investigated.   

 

LITERATURE REVIEW 

 

Online Information Search and Online Word of Mouth 

 

The emergence and diffusion of Internet technology in the 1990s have changed people lifestyles, 
especially their information search behaviors. It attracted investigation of how people perceived 
information provided on the Internet. Flanagin and Metzger [3] studied credibility of the Internet 
and web-based information in comparison with other media. They found that the respondents 
considered Internet information to be as credible as television, radio, and magazine information, but 
not as credible as newspaper information. Later, they extended their study to explore antecedents 
affecting perceived credibility of the web-based information [4]. However, the studies focused on 
the web-based information in general but did not thoroughly compare differences between types of 
information or types of websites. 

Other streams of research attempted to investigate interactive behavior between members of virtual 
communities. In the beginning, the studies aimed to explain motivation of people who joined and 
contributed to the virtual communities [5] [6]. As the technology has developed, coupled with the 
emergence of web 2.0 technologies, characteristics of websites have become more interactive and 
real time based. Traditional virtual community websites, which were only an information exchange 
place among customers, i.e. web-board, etc, have evolved to be more interactive and a combined 
function of e-commerce. Recent developments of the online community websites, which provide 
user review information as well as online purchasing function, set new standards and change the 
ways people shop. This led to more research on the topics of online community [7] [8].  

Past research has focused on impacts of online community websites of various product types such 
as movies, books, and restaurants [9] [10] [11]. Recently, the application of online community 
websites in tourism and hotel search has become widely used. Research in this area tried to 
investigate the role of online community websites on consumer decision making behaviors [12] [13]. 
Some researchers studied people who posted information on the websites and their motivation [14] 
[15], while some other researchers emphasized the relationship between user-generated content and 
sales performance [16] [17]. 

The remaining work investigates the impacts of consumer review websites on consumer responses, 
i.e. trust and purchase intention [18] [19] [20] [21] [22]. Casalo et al. [19] suggested that 
characteristics of the consumer review websites such as trustworthiness and perceived usefulness, 
influence customer attitudes and intention to follow the advice obtained from the online community. 

  
However, these studies investigated only the effects of consumer review website characteristics and 
ignored other websites such as official company websites actually used by customers. Thus, it is an 
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objective of this study to compare the effects of consumer review websites and official company 
websites on the consumer decision process. 

 

Risk Aversion 

 

Consumer review websites are considered a channel to spread word of mouth information. One of 
the factors commonly discussed in word of mouth research is risk. Past studies suggested that 
people search for additional information to reduce risk [1] [2]. Persons who are high risk averse 
tend to thoroughly search for information from various sources, while those with low risk aversion 
prefer to search from a single information source [23]. 

Previous researchers used various methods to identify whether a customer is risk averse. 
International marketing researchers borrowed a concept of uncertainty avoidance from Hofstede 
[24]'s cultural index to identify customer risk aversion level [25] [26]. These studies treated 
populations in countries with a relatively high uncertainty avoidance as high risk averse. For 
example, Money and Crotts [25] investigated effect of word of mouth on service choices between 
Japanese and German consumers, assuming that the Japanese consumers are high uncertainty 
avoidance and high risk averse, and the German consumers are low uncertainty avoidance and low 
risk averse.  

Other research that studied customers in the scope of one country, developed an ad hoc 
measurement to gauge individual’s degree of risk aversion [27] [28]. These findings suggested that 
risk aversion is domain specific, and that people with different demographic profiles have different 
degrees of risk aversion in different domains, i.e., financial, health and social relationship decisions 
[28]. 

The present study aims to investigate the effect of consumer review websites and official company 
websites on choice of information source. The risk aversion factor is incorporated into the 
framework to explore how people with different degrees of risk aversion search for information.  

 

Consumer Expertise 

 

Consumer expertise is another factor that influences usage of word of mouth information. Lehto et 
al. [29] suggested that prior knowledge and experience affect intensity level and content of 
information search. Several researchers studied the effect of this factor. However, they did not pay 
attention to differences of information characteristic types.   

Kim et al. [30] found that consumers responded differently to different types of information 
characteristics. Subjects who considered themselves experts responded to attribute centric 
information while ones who did not regard themselves as experts responded to benefit centric 
information. However, his work did not compare characteristics of different types of websites 
directly. Generally, information provided in social network or consumer review websites tend to be 
benefit centric while official company websites provide attribute centric information. Therefore, 
this study examines the characteristics of the consumer review websites and the official company 
websites in detail by using consumer expertise as the second moderating factor.  
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Research Framework 

 

From earlier justification, figure 1 presents the research framework of this study. Independent 
variables are characteristics of consumer review websites and company official websites. 
Dependent variable is consumer responses consisting of four dimensions — trust, satisfaction, 
intention to use information from the websites, and possibility of decision change. Influences of the 
two websites’ characteristics on consumer responses are moderated by risk aversion and customer 
expertise. 

 

FIGURE 1 

Research Framework 

 

 

Methodology 

 

A questionnaire survey with 286 respondents sampled from the population of Bangkok 
metropolitan aged 25-60 was conducted. Hotel search behavior was a case study in the survey. The 
respondents were asked under a situation that they were to travel for leisure and to unfamiliar travel 
spots. Judgmental sampling was employed. The respondents had experienced traveling abroad and 
made hotel reservations online. The questionnaires were distributed to the respondents 
proportionally across gender and age (25-29, 30-34, 35-39, and above 40) to assure an unbiased 
result. 

In data collection process, first the respondents answered socioeconomic profiles, followed by their 
past experience traveling and staying abroad to determine their travel expertise. Then, they rated 
their attitudes towards risk in hotel decision using 14 questions on a five-point Likert scale. After 
that, they separately evaluated characteristics of consumer review websites and official company 
websites using the same set of 21 questions. Finally, the respondents answered their trust, 
satisfaction, intention to make a reservation, and possibility to change their decision based on the 
information from each type of website. 

Consumer 
Review Website 
Characteristics 

Consumer Responses 
 
 

Trust, Satisfaction, 
Intention,  

Decision Change 
 
 

Official Company 
Website 

Characteristics 

Risk Aversion * Expertise 
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The fourteen questions about risk aversion were derived from Goldsmith and Horowitz [1], Floyd et 
al. [27], and Slevitch and Sharma [28], while the 21 questions to evaluate website characteristics 
were adopted from Flanagin and Metzger [3], Goldsmith and Horowitz [1], Hennig-Thurau and 
Walsh [31], and Kim et al. [32]. All of the questions were pretested and adjusted to fit the context of 
hotel reservations and Thai consumers. 

Principle component analysis with varimax rotation method was used to analyze components of the 
questions for website evaluation and to ensure no multicollinearity. 

 

RESULTS AND DISCUSSIONS 

 

Respondents' Degree of Risk Aversion and Expertise 

 

To investigate the influences of consumer review websites and official company websites on 
decision making for consumers with various degrees of risk aversion and expertise, the first step of 
data analysis was to classify the respondents into groups according to their risk aversion and 
expertise. The degree of risk aversion was calculated by averaging the 14 questions about risk 
aversion. Then, based on the cut off score at 3 points, the respondents were classified into high 
(mean = 3.560; n = 231) and low (mean = 2.720; n = 55) risk aversion groups. For the classification 
of expertise, the respondents, who had experience living abroad for more than six months or 
traveled abroad more than twice a year, were classified as high expertise (n = 82), while the rest 
were classified as low expertise (n = 204). Table 1 summarizes respondent classification by risk 
aversion and expertise. 

 
TABLE 1 

Summary of Respondents by Risk Aversion and Expertise 

 
Expertise 

High Low Total 

Risk Aversion 

High 69 162 231 

Low 13 42 55 

Total 82 204 286 

 
 

Characteristics of Consumer Review Websites and Official Company Websites 

 

The same set of 21 questions was applied separately to evaluate the characteristics of the consumer 
review websites and the official company websites. The reliability coefficients (Cronbach's alpha) 
of the two sets of questions were calculated. It was found that the same four questions from the two 
sets of questions were discarded. The Cronbach's alpha coefficients confirmed that the final set of 
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17 questions was reliable for both consumer review website (α = 0.930) and official company 
website characteristics (α = 0.925). 

The 34 questions (17 x 2 types of websites) were grouped into a small number of factors by 
employing principle component analysis with varimax rotation method. One more question was 
dropped in this step. The results revealed that the remaining 33 questions grouped into eight factors 
based on Eigen values of each factor and the curve of scree plot. Kaiser-Meyer-Olkin index was 
0.899. Cumulative variance explained was 73.428 percent. Eigen value of the eighth factor was 
0.972. All statistics confirmed that the results were acceptable. 

 

TABLE 2 

Components of Consumer Review Website and Official Company Website Characteristics 

 

F1 F2 F3 F4 F5 F6 F7 F8 

 Ease & 
Convenience 

(Review) 

Value & 
Reduced 

Risk  
(Company) 

Reduced 
Risk 

& Choice 
Confirmation 

(Review) 

Useful 
Information 
(Company) 

Value & 
Price  

(Review) 

Ease & 
Convenience 
(Company) 

Complete 
Information 
(Company) 

Problem 
Solving 

Information 
(Review) 

Review_3 0.850        
Review_2 0.829        
Review_4 0.816        
Review_1 0.809        
Review_5 0.625  0.341    0.318  
Review_16 0.493  0.452      
Company_8  0.758       
Company_7  0.751    0.331   
Company_9  0.703      0.330 
Company_19  0.627 0.329      
Company_18  0.624       
Company_6  0.615   0.355    
Review_18   0.727      
Review_20   0.721      
Review_19  0.369 0.716      
Review_17 0.452  0.618      
Review_21 0.362  0.526 0.358 0.378    
Company_16  0.381  0.769     
Company_17    0.754     
Company_15    0.738     
Company_14   0.373 0.635     
Review_8     0.767    
Review_7     0.721    
Review_6     0.611  0.449  
Review_9 0.309    0.470  -0.316  
Company_4 0.350     0.668   
Company_5  0.506    0.615   
Company_1 0.458   0.394  0.609   
Company_2 0.369   0.457  0.555   
Company_21  0.415     0.642  
Company_20  0.461  0.305   0.529  
Review_15        0.805 
Review_14 0.355       0.548 
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Eigen value 13.489 2.960 1.855 1.589 1.283 1.098 0.987 0.972 

Cronbach’s 
Alpha 0.918 0.872 0.870 0.857 0.790 0.837 0.819 0.693 

 
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 
Factor Loading over 0.300 is omitted. 
Review = Consumer review website; Company = Official company website 

 

All eight factors are shown in table 2. The four factors of the consumer review website 
characteristics are ease & convenience, reduced risk & choice confirmation, value & price, and 
problem solving information. The other four factors of the official company website characteristics 
are value & reduced risk, useful information, ease & convenience and complete information. The 
Cronbach's alpha coefficients of all factors, ranging from 0.690 – 0.912, indicate internal reliability 
of the measurement. Then, scores of the eight factors were calculated by regression method and 
used as independent variables in the framework. 

 

Differences between Respondents with Varying Degrees of Risk Aversion and Expertise 

 

The influences of risk aversion and expertise on consumer responses toward the two websites were 
examined using a two-way ANOVA analysis. Dimensions for measuring the consumer responses 
were trust, satisfaction, intention to make decision and possibility of decision change. These 
dimensions were based on information from the official company websites and the consumer 
review websites. The four dimensions of consumer responses were calculated by subtracting the 
consumer review website answers from those of the official company website. Positive values 
represent positive responses toward official company websites. Table 3 presents average scores of 
the four dimensions of consumer responses grouped by degree of risk aversion and expertise.  

Mean scores of the four consumer responses for respondents with a high risk aversion level were 
close to zero implying that the respondents visited both consumer review websites and official 
company websites. On the other hand, the respondents with a low risk aversion level were 
influenced by the official company websites and consumer review websites differently depending 
on their expertise. Those who had high expertise tended to rely on consumer review websites, while 
the low expertise respondents preferred the official company websites. 

 

TABLE 3 

Mean Scores of Consumer Responses toward Official Company Websites 

  High Risk Aversion  Low Risk Aversion 

 High Expertise Low Expertise  
High 

Expertise 
Low 

Expertise 
Trust  -0.072 -0.074  0.308 0.452 
Satisfaction  -0.087 -0.049  -0.615 0.190 
Intention  -0.029 -0.099  -0.077 0.238 
Decision Change  -0.116 0.006  -0.231 0.452 
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Results of the two-way ANOVA analysis are shown in table 4. Simple main effects analysis 
showed that respondents with different risk aversion level had significantly different level of trust 
(F = 6.563, p < 0.05).  In addition, respondents with different level of expertise had different level 
of satisfaction (F = 12.459, p < 0.01) and different level of possibility to change their decision (F = 
9.487, p < 0.01). The interaction showed similar results as the simple main effects of expertise. 

Further results were drawn by combining the mean scores of the four dimensions of consumer 
responses grouped by degree of risk aversion and expertise (table 3) with the results from the two-
way ANOVA (table 4). It could be said that the low risk averse (risk taker) respondents had higher 
trust in the official company websites (means = 0.308 and 0.452) than the high risk averse 
respondents regardless of their level of expertise (means = -0.072 and -0.074). However, the low 
expertise respondents were more satisfied with the company websites (means = -0.049 and 0.190) 
than the high expertise respondents (means = -0.087 and -0.615). Finally, the low expertise 
respondents also had a higher tendency to change their decision after obtaining information from 
the company websites (means = 0.006 and 0.452) than the high expertise counterparts (means = -
0.116 and -0.231).  

 

TABLE 4 

Results of Two-way ANOVA Analysis 

	   	   	  
F p-value 

Risk Aversion 

Trust 
	  

6.563 ** 
Satisfaction 

	  
1.458 0.228 

Intention 
	  

0.886 0.347 
Decision Change 

	  
1.607 0.206 

Expertise 

Trust 
	  

0.163 0.686 
Satisfaction 

	  
12.459 *** 

Intention 
	  

0.638 0.425 
Decision Change 

	  
9.487 *** 

Risk Aversion * Expertise 

Trust 
	  

0.171 0.68 
Satisfaction 

	  
10.338 *** 

Intention 
	  

1.571 0.211 
Decision Change 

	  
4.605 ** 

*** = p-value < 0.01; ** = p-value < 0.05; * = p-value < 0.10 

 

Influences of Website Characteristics on Decision Making Process based on Information 
Usage 

 

Influences of website characteristics on the consumer responses with different degree of risk 
aversion and expertise are examined in this last section. The respondents were classified into four 
groups using the risk aversion level and the expertise level as discussed earlier in table 1. Effects of 
website characteristics on the respondents’ responses among the four groups were analyzed using a 
multiple group structural equation model. However, two groups with low risk aversion were not 
studied due to the small number of respondents. Relationship between website characteristics and 
consumer responses for the two high risk aversion groups are shown in table 5. 
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TABLE 5 

Relationship between Website Characteristics and Consumer Responses 

  

High Risk Aversion * High Expertise   High Risk Aversion * Low Expertise 

Unstandardized 
Coefficients 

Standardized 
Coefficients 
β 

p- 
value  

Unstandardized 
Coefficients 

Standardized 
Coefficients 
β 

p- 
value 

Ease & Convenience 
(Review) 

--> Consumer  
Responses 

-0.056 -0.087 **  -0.056 -0.200 ** 
Problem Solving 
Information (Review) -0.007 -0.009 0.944  0.008 0.037 0.605 
Value & Price  
(Review) 0.089 0.122 0.367  -0.045 -0.233 ** 
Reduced Risk & Choice 
Confirmation (Review) -0.149 -0.231 0.111  -0.058 -0.258 ** 
Useful Information 
(Company) 0.174 0.265 *  0.040 0.155 * 
Ease & Convenience 
(Company) 0.022 0.034 0.779  0.013 0.055 0.420 
Complete Information 
(Company) 0.111 0.170 0.250  0.047 0.194 ** 
Value & Reduced Risk  
(Company) 0.059 0.087 0.505  0.080 0.364 *** 

Consumer Responses --> 

Intention 1.000 0.746 
 

 1.000 0.231 
 Satisfaction 0.949 0.804 ***  2.654 1.000 *** 

Decision Change  1.015 0.791 ***  2.080 0.601 *** 
Trust 0.279 0.203 0.124   0.977 0.191 ** 

Review = Consumer review website; Company = Official company website 

*** = p-value < 0.01; ** = p-value < 0.05; * = p-value < 0.10 

 

The model showed a goodness of fit with indices GFI of 0.897, AGFI of 0.839, CFI of 0.831, RMR 
of 0.079, and RMREA of 0.052. The reliability of the model was acceptable.  Given standardized 
coefficients of each model, it was clearly evident that the effects of website characteristics were 
different for these two groups.  

The respondents with high risk aversion and high expertise (HH) were influenced by ease & 
convenience (β = -0.087, p < 0.05) characteristics of the consumer review websites and by useful 
information (β = 0.265, p < 0.10) characteristic of the official company websites. These two 
characteristics of the two types of websites increase level of intention, satisfaction and possibility to 
change the decision for this group. Although this consumer group visited both types of websites, 
neither type of website could gain trust from this consumer group.  

The respondents with high risk aversion and low expertise (HL), on the other hand, were affected 
by ease & convenience (β = -0.200, p < 0.05), value & price (β = -0.233, p < 0.05), reduced risk & 
choice confirmation (β = -0.258, p < 0.05) characteristics of the consumer review website and by 
useful information (β = 0.155, p < 0.10), complete information (β = 0.194, p < 0.05) and value & 
reduced risk (β = 0.364, p < 0.01) characteristics of the official company website. By nature of low 
expertise and not taking risk, this consumer group attempted to assure itself by double-checking 
information on both consumer review websites and official company websites. All of the six 
characteristics provide this group with intention, satisfaction, possibility to change the decision, and 
trust.  
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CONCLUSIONS 

 

Characteristics of consumer review websites and official company websites were studied 
thoroughly from the perspectives of two different consumer groups – high risk aversion with high 
expertise (HH) and high risk aversion with low expertise (HL). Both groups visited both types of 
websites. The important feature of consumer review websites for the HH group is ease & 
convenience while the significant feature of official company websites is useful information. The 
official company websites had higher impact on this group than the consumer review websites. It 
can be explained that high expertise consumers can analyze the information from various sources by 
themselves. Thus, the information from the consumer review websites is less important to them in 
decision making. 

For the HL group, the consumer review websites should have ease & convenience, value & price 
and reduced risk & choice confirmation characteristics while the official company websites should 
have useful information, completeness of information and value & reduced risk features. This group 
has relatively low expertise thus they are influenced by both the consumer review websites and the 
official company websites. They tend to search for more information from various sources before 
decision making.   

For both groups of respondents, companies should provide both types of websites. The consumer 
review websites should possess ease of use, convenience to access, risk reduction and choice 
confirmation features. All these characteristics seem to be standard features for the consumer 
review websites. However, companies should modify their official company website characteristics 
according to their target groups. If the consumer group has high expertise level, information 
usefulness is of importance. If the consumer has low expertise level, information completeness, 
value providing and risk reduction features must be offered. With the suggested guideline, 
companies can design their communication channels accordingly to maximize customer satisfaction 
and confirm their decision choices. 

 

LIMITATIONS AND FUTURE RESEARCH  

This study investigated the effects of website characteristics only in the cases of high risk averse 
respondents. However, a major drawback of this study is due to small sample size of the low risk 
aversion level respondents. To improve and complete this study, a larger scale data collection is 
needed.  
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ABSTRACT 

 

In this paper, we evaluate the dollar amount spend on advertising relative to sales, profit margin, and 

growth rates in order to benchmark the effectiveness of advertising in today’s retail environment and 

does it lead directly to higher sales and increased profits affording positive earnings for the investor.  In 

this study, we use data envelopment analysis technique to benchmark sixteen apparel firms to evaluate 

the effectiveness of their advertising dollars on the sales, profit margin, growth, return on assets, return 

on equity, and return on investment.  

 

Keywords: Apparel Industry, Efficiency, Data Envelopment Analysis 

 

 

 

INTRODUCTION 

 

Are we getting the desired return from our advertising dollars? This question is of great interest to any 

company in general. In this paper, we benchmark the advertising dollars of sixteen apparel firms in 

terms of its impact on sales and profitability to find out which firm or firms are using their advertising 

dollars most effectively relative to other firms in the industry. We measure the effectiveness of 

advertising spending through its impact of profit margin, return on assets, return on equity, return on 

investment, sales growth rate, and growth of the firm.  

 

Advertising is a method of communication between the retailer and the customer.  It is a marketing tool 

used for the purpose of informing, persuading and building brand recognition, leading to purchases of 

goods and services by the customer. Advertising is facilitated through a mass marketing approach, 

reaching large audiences with the goal of generating high levels of sales.  As sales increase, economies 

of scale occur, which may lead to decreases in costs, ultimately creating higher profits and earnings 

enjoyed by investors. 

  

The way in which companies communicate to their customers has evolved over time.  In earlier times, 

mid-twentieth century, print, radio and television were the most widely used media for advertising.  

Today, print has been decreasing while television continues to be significant in the mix.  In using the 

one way communication strategy, the marketer is communicating a message to the consumer which does 

not result in direct feedback.  Therefore, it is difficult to gauge the impact that advertising has on sales. 
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The company’s strategy is to increase visibility of its products and/or services through these vehicles 

with the expectation that consumers will be exposed to its message which will lead to an increase in 

sales.  Many studies have been done on “cause and effect” which have resulted in being non-conclusive.  

While this study does not focus on the methods of communication and the vehicles used to 

communicate, it is worthy to note some of the techniques that are being used to de-mystify the 

marketer’s message and make it clearer to the consumers what the real value are for them leading to an 

increase in sales. 

  

The question at hand is which firm is spending the advertising dollars more effectively in today’s retail 

environment in terms of its impact on sales, margin, growth, return on assets, return on investment, 

return on equity, and sales. In this study, we use data envelopment analysis technique to benchmark 

sixteen apparel firms to evaluate the effectiveness of their advertising dollars on the sales, profit margin, 

growth, return on assets, return on equity, and return on investment.  The study is important for several 

reasons. Firstly, it benchmarks a company’s advertising spending relative to other firms in the industry. 

Secondly, it will help plan companies set their advertising budgets. By benchmarking advertising to 

gross margin ratio or reinvestment rate, a company can determine a reasonable and competitive level of 

advertising support for an ongoing business or product.  Advertising agencies can also use the study 

as a new business development tool.   The rest of the paper is organized along the following lines. In 

section II, we provide a review of previous studies. Section III discusses the model that we use in this 

study. Section IV discusses the methodology and data used in this study. Section V provides empirical 

analysis of our results. Section VI summarizes and concludes our study. 

 

 

LITERATURE REVIEW 

 

The impact advertising has on sales, profits and ultimately on earnings is very complex; it difficult to be 

conclusive.  Many studies have been conducted with mixed results.  There are many variables including 

the product, the type of retail outlet, the advertising strategy and the consumer. 

 

Tuli, Mukherjee and Dekimpe (2012) evaluate the degree “advertising spending and growth in same-

store sales are valued by investors.” According to Tuli, Mukherjee, and Dekimpe, investors evaluate a 

company based on earnings which is the ability of the company to sell product profitably.  The study 

examines the degree to which advertising enhances the level of sales for a company.  According to 

Srinivasan and Sihi (2012) when firms have high advertising expenditures, they are signaling to stock 

market participants that they anticipate their advertising to be effective and that their performance is 

likely to be superior. In a study of 1052 firms over a period of 20 years, Luo and De Jong (2012) find 

that a decline in advertising spending reduces the rate of return for a the firms.  

  

McAlister, Srinivasan and Kim (2007) note that advertising communicates and informs consumers 

which “enhance brand loyalty” and this indirectly translates into sales.  Research by Chauvin and 

Hirshey 1993; Desai 2000; Joshi and Hanssens 2009, 2010,  cited by Tuli et al (2012) indicates that 

when companies spend more money on advertising, investors see this as a strategy to increase the 

consumer base leading to more sales.  Eng and Keh (2007) analyze the joint effect of advertising brand 

value on the firm;s future operating and market performance.  They find that impact of advertising on 

future stock performance is minimal, but spending on advertising results in better brand sales. They also 

noted that advertising expenses lead to higher ROA, and the effects last up to four years.   Rajagopal 

(2006) states that building a brand involves not only the physical traits of the product but also the 
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benefits it offers to the customer.  Building brand equity requires a comprehensive and strategic 

marketing effort.  Advertising is the tool that facilities this effort.  “Strong brand equity allows the 

companies to retain customers better, service their needs more effectively and increase profit.”   

 

Kamber (2002) looked at advertising expenditures during an economic turndown.  The study noted that 

reductions in adspend in 1991 lagged the economic downturn by about six months.  Companies that 

maintained or increased adspend during the 1991 recession had a five-year sales growth that was 25 

percent higher, as a whole, than companies that did not.  Kamber also found a positive and statistically 

significant relationship between adspend during recession and subsequent sales growth.  The study 

further reported that change in adspend during a recession had a positive and statistically significant 

relationship to short-term sales growth.   

 

 

MODEL 

 

The Data Envelopment Analysis Model: 

Data envelopment analysis (DEA) is a linear programming technique that was developed by Charnes 

Cooper (1978) to assess the relative performance of homogenous organizational units.  Further, this 

generalized optimization technique measures the relative performance of different decision-making 

entities (called decision-making units or DMUs) that have multiple objectives (outputs) and multiple 

inputs structure.  Since, in this study, we analyze thirteen thrift and mortgage companies, these 

companies are the DMUs.  DEA measures the efficiency with which a DMU uses the resources 

available (inputs) to generate a given set of outputs.  The DEA methodology defines efficiency as a ratio 

of total outputs to total inputs and uses this to evaluate the relative performance of a DMU.  Further, the 

DEA model estimates relative efficiency, which is with reference to the best performing DMU or DMUs 

(in case multiple DMUs are most efficient).  The DEA allocates an efficiency score of unity or 100 

percent to the most efficient unit. The low-performing DMUs’ efficiency can vary between 0 and 100 

percent in comparison to the best performance.   

 

To develop a DEA model, we consider “n” Decision-making units (DMUs).  Further, we define the 

following variables: 

  j = 1, 2,…, n (DMU variable). 

 i = 1, 2,…, m (inputs variable). 

 r = 1, 2,……, s (outputs variable). 

 

Therefore, each DMUj, j = 1, 2,…, n, uses the following variable factors: 

  xij – amount of input i for the unit j, i =1,2,……,m and j =1,2,….,n. 

  yrj – amount of output r for the unit j, r = 1, 2,….., s and j = 1, 2,….,n. 

  ur – weight assigned to the output r, r = 1,2,…..,s 

  vi – weight assigned to the input i, i =1,2,……,m. 

 

Further, for each DMU, we form the virtual input and output using the weights (to be determined) vi and 

ur: 

Virtual input =  

Virtual output =  

 Where j= 1,2, …., n (DMU variable).  
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For a given DMU the ratio of virtual output to virtual input gives a measure of efficiency that is a 

function of the multipliers. In mathematical programming this ratio forms the objective function for the 

particular DMU being evaluated, so that symbolically.  We want to determine the weights, using linear 

programming so as to maximize the ratio 

    

  

The DEA methodology gives a measure of efficiency that is defined as the ratio of weighted outputs to 

weighted inputs. The most important issue in this method is the assessment of the weights. Charnes et. 

al., define the efficiency measure by assigning to each unit the most favorable weights. In general, the 

weights will not be the same for different units. Further, if a unit happens to be inefficient, relative to the 

others, when most favorable weights are chosen, then it is inefficient, independent of the choice of 

weights. Thus, given a set of weights, we define the efficiency with which a DMU processes the inputs 

to produce outputs as the ratio of the weighted sum of outputs to the weighted sum of inputs.  

Efficiency = 








m

i

iji

s

r

rjr

xv

yu

1

1

                                     (1)          

 

The weights for a DMU are determined using mathematical programming as those that will maximize 

the efficiency of a DMU subject to the condition that the efficiency of other DMUs (calculated using the 

same set of weights) is restricted to values between 0 and 1.  The weights are chosen that only most 

efficient units will reach the upper bound of the efficiency measure, chosen as 1.  Let us take one of the 

DMUs, say the o
th

 DMU as the reference DMU under evaluation whose efficiency (Eo) is to be 

maximized.  Therefore, to compute the DEA efficiency measure for the oth DMU, we have to solve the 

following fractional linear programming model: 

max Eo =  








m

i

ioi

s

r

ror

xv

yu

1

1

     (2) 

subject to 
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s

r

rjr

xv

yu

1

1

  ≤ 1,  j = 1,..,n    (3) 

ur ≥  , r = 1,…,s 

vi ≥  , i = 1,….,m 

 

where   is an infinitesimal or non-Archimedean constant that prevents the weights from vanishing 

(Charnes, et. al., 1994).  When we solve the above mathematical program, we get the optimal objective 

function (3.2) that represents the efficiency of DMUo.  If the efficiency is unity, then the firm is said to 

be efficient, and will lie on the efficiency frontier.  Otherwise, the firm is said to be relatively inefficient.  

To find the efficiency measure of other DMUs, we have to solve the above mathematical program by 

considering each of the DMUs as the reference DMU.  Therefore, we obtain a Pareto efficiency measure 

where the efficient units lie on the efficiency frontier (Thanassoulis, 2001).  The fractional mathematical 
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programs are generally difficult to solve.  To simplify them, we should convert them to a linear program 

format.  The fractional program (2), (3) can be conveniently converted into an equivalent linear program 

by normalizing the denominator using the constraint 


m

i
ioi xv

1

 = 1.  As the weighted sum of inputs is 

constrained to be unity and the objective function is the weighted sum of outputs that has to be 

maximized.   

 

max 


s

r
ror yu

1

       (4) 

subject to  




m
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ioi xv

1

 = 1,                (5) 
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 ≤0,  j = 1,..,n,  

ur ≥  , r = 1,…,s 

vi ≥  , i = 1,….,m 

 

This model is the CCR (Charnes, Cooper, and Rhodes) model.  Similarly, a general input minimization 

CCR model can be represented as  

min 


m

i
ioi xv

1

'        (6) 

subject to  
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'  - 


m
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1

'  ≤0,  j = 1,..,n,               (7) 

ur ≥  , r = 1,…,s 

vi ≥  , i = 1,….,m 

 

According to the basic linear programming, every linear programming problem (usually called the 

primal problem) has another closely related linear program, called its dual.  Therefore, the dual of the 

output maximizing DEA program is as follows: 


*
 = min        (8) 

subject to  




n

j 1

 jxij  ≤ xio, i = 1,….,m 




n

j 1

λjyrj ≥ yro, r = 1,…,s             (9) 

λj ≥ 0, 

 unrestricted. 

 

If 
* 

= 1, then the current input levels cannot be reduced, indicating that DMUo is on the frontier.  

Otherwise, if 
* 

< 1, then DMUo is dominated by the frontier.  
* 

represents the input-oriented 

efficiency score of DMUo.  The individual input reduction is called slack.  In fact, both input and 

output slack values may exist in model (8) 
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si
-
 = 

*
xio - 



n

j 1

 jxij     i = 1,….,m 

sr
+ 

= 


n

j 1

λjyrj - yro,  r = 1,…,s (10) 

 

To determine the possible non-zero slacks after solving the linear program (8), we should solve the 

following linear program: 

max 



m

i 1  si
- 
 +  



s

r 1  sr
+ 

subject to 




n

j 1

 jxij  + si
-  

=   
*
xio, i = 1,….,m 




n

j 1

λjyrj -  sr
+ 

=  yro, r = 1,…,s   (11) 

λj ≥ 0, 

 unrestricted. 

DMUo is efficient if and only if 
* 

= 1 and si
-*

 = sr
+* 

= 0 for all i and r.  DMUo is weakly efficient if 

and only if 
* 

= 1 and si
-*

 ≠ 0 and (or) sr
+* 

≠ 0 for some i and r.  In fact models (3.8) and (3.9) 

represents a two-stage DEA process that can be summarized in the following DEA model: 

min    - ( 


m

i 1

 si
- 
 +  



s

r 1

 sr
+
) 

subject to 




n

j 1

 jxij  + si
-  

=   xio, i = 1,….,m 




n

j 1

λjyrj -  sr
+ 

=  yro, r = 1,…,s   (12) 

λj ≥ 0, 

 unrestricted. 

 

 

DATA AND METHODOLOGY 

 

We study sixteen apparel firms in order to benchmark their advertising dollars impact on sales, profit 

margins, growth, return on assets, return on equity, and return on investment. Sixteen firms included in 

this study are: Alpha Pro Tech, American Apparel Inc., Carter's Inc., Columbia Sportwear Co., G-III 

Apparel Group Ltd, Gildan Activewear Inc., Joe's Jeans Inc., Jos A Bank Clothier Inc., Oxford 

Industries Inc., Phillips-Van Heusen Corp, Tandy Brands Accessories, True Religion Apparel Inc., 

Under Armour Inc., Unifirst Corp, VF Corp, Vlov Inc. The data for this study is from S&P 

Netadvantage and Schonfeld & Associates, Inc.’s advertising ratios and budgets. The data is for the year 

2011. In order to benchmark the impact of advertising on sales, profit margin, growth, return on assets, 

return on equity, and return on investment for sixteen apparel companies, we consider the following 
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seven ratios: Ad-to-sales ratio, Ad-to-margin ratio, Ad-growth percentage, Return on Assets, Return on 

Equity, Return on Investment, and Sales Growth. 

 

Section III describes the computational details of the DEA model.  In addition, there are many non-

computational aspects that are crucial to the application of DEA procedures.  Besides the mathematical 

and computational requirements of the DEA model, there are many other factors that affect the 

specifications of the DEA model.  These factors relate to the choice of the DMUs for a given DEA 

application, selection of inputs and outputs, choice of DMUs for a given DEA application, selection of 

inputs and outputs, choice of a particular DEA model (e.g. CRS, VRS, etc.) for a given application, and 

choice of an appropriate sensitivity analysis procedure (Ramanathan, 2003).  Due to DEA’s non 

parametric nature, there is no clear specification search strategy.  However, the results of the analysis 

depend on the inputs/outputs included in the DEA model.  There are two main factors that influence the 

selection of DMUs – homogeneity and the number of DMUs.  To successfully apply the DEA 

methodology, we should consider homogenous units that perform similar tasks, and accomplish similar 

objectives.  In our study, the firms are homogenous as they compete with each other in the same market.  

Furthermore, the number of DMUs is also an important consideration.  The number of DMUs should be 

reasonable so as to capture high performance units, and sharply identify the relation between inputs and 

outputs.  There are some simple rules of thumb that guide the selection of inputs and outputs, and the 

number of participating DMUs.  The following are the guidelines for DMU model selection: 

a. The number of DMUs is expected to be larger than the product of number of inputs and outputs 

(Darrat et. Al., 2002; Avkiran, 2001) to discriminate effectively between efficient and inefficient 

DMUs.  The sample size should be at least 2 or 3 times larger than the sum of the number of 

inputs and outputs (Ramanathan, 2003). 

b. The criteria for selction of inputs and outputs are also quite subjective.  A DEA study should 

start with an exhaustive, mutual list of inputs and outputs that are considered relevant for the 

study.  Screening inputs and outputs can be quite quantitative (e.g. statistical) or qualitative that 

are simply judgmental, use expert advice, or use methods such as analytical hierarchy process 

(Saaty, 1980).  Typically inputs are the resources utilized by the DMUs or condition affecting the 

performance of DMUs. On the other hand, outputs are the benefits generated as a result of the 

operation of the DMUs, and records higher performance in terms of efficiency. Typically, we 

should restrict the total number of inputs and outputs to a reasonable level. As the number of 

inputs and outputs to a reasonable level. As the number of inputs and outputs increases,  more 

number of DMUs get an efficiency rate of 1, as they become too specialized to be evaluated with 

respect to other units (Ramanathan, 2003). 

  

To apply the DEA model, the major issue is to decide on the variables to be used as inputs and outputs.  

We can apply a simple measure of a cost and efficiency to determine the variables that should be 

minimized or maximized.  A variable that has a cost associated with it should be minimized.  On the 

other hand, a variable that indicates some measure of effectiveness should be maximized.  A company 

wants to maximize return on assets, return on equity, return on investment, sales growth, and minimize 

ad-to-sales ratio, ad-to-margin ratio, and ad-growth percentage.  Therefore, we use ad-to-sales ratio, ad-

to-margin ratio, and ad-growth percentage as input variables and return on assets, return on equity, 

return on investment, sales growth as output variables.  Finally, the choice of the DEA model is also an 

important consideration. We should select the appropriate DEA model with options such as input 

maximizing or output minimizing, multiplier or envelopment, and constant or variable returns to scale. 

DEA applications that involve inflexible inputs or not fully under control inputs should use output-based 

formulations. On the contrary, an application with outputs that are an outcome of managerial goals, 
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input-based DEA formulations are more appropriate. In addition, for an application that emphasizes 

inputs and outputs, we should use multiplier version. Similarly, for an application that considers 

relations among DMUs, envelopment models are more suitable.  Furthermore, the characteristics of the 

application dictate the use of constant or variable returns to scale.  If the performance of DMUs depends 

heavily on the scale of operation, constant returns to scale (CRS) is more applicable, otherwise variable 

returns to scale is a more appropriate assumption. 

 

In our study, both inputs and outputs of apparel firms are important.  Therefore, we select the multiplier 

model for our analysis. In addition, the output factors used in the study: return on assets, return on 

equity, return on investment, and sales growth are a direct outcome of managerial policies. Therefore, 

we use input-based formulation for our study. Furthermore, the performance of these firms does not 

depend on the scale of operations, thus variable returns to scale is safe assumption. Also, the structure of 

the DEA model uses an equation and separate calculation for every input and output. Therefore, all the 

input and output variables can be used simultaneously and measured in their own units.  Thus, we apply 

the input-oriented multiplier model (4 & 5) to estimate the efficiency of the apparel companies so as to 

study the impact of advertisement.  

 

 

EMPIRICAL ANALYSIS 

 

As the data for this study is from S&P Netadvantage and Schonfeld & Associates, Inc.’s advertising 

ratios and budgets, each of the firms is a comparative, homogenous unit, and we can apply the DEA 

methodology to asses a comparative performance of these organizations.  As illustrated above we use 

ad-to-sales ratio, ad-to-margin ratio, and ad-growth percentage as input variables and return on assets, 

return on equity, return on investment, sales growth as output variables. The study analyzes the 

performance of 16 apparel firms using the multiplier model.  Using the DEA methodology, we calculate 

an efficiency score for the 16 firms on a scale of 1 to 100 for the year 2011.  Table 1 illustrates the 

efficiency scores and the rankings of the 16 firms.  As illustrated in Table 1, in the year 2011, 10 firms 

are 100% efficient as compared to all other firms.  These firms are: Alpha Pro Tech, G-III Apparel 

Group Ltd, Joe's Jeans Inc., Jos A Bank Clothier Inc., Oxford Industries Inc., Phillips-Van Heusen Corp, 

Tandy Brands Accessories, True Religion Apparel Inc., Under Armour Inc., Unifirst Corp, VF Corp, 

Vlov Inc. The other firms in the order of increasing efficiency in the range of 80%-89% efficiency are: 

Carter's Inc., Columbia Sportwear Co., and Gildan Activewear Inc.  In addition, American Apparel Inc. 

is 59% efficient. 

 

Figure 1 illustrates the efficiency factor as a bar chart.  The pareto-efficient firms form the efficiency 

frontier, and the inefficient firms are below the efficiency frontier.  Once we identify inefficient apparel 

firms, the next step is to identify the efficient peer group or firms whose operating practices can serve as 

a benchmark to improve the performance of these firms.  Table 2 illustrates the peer group for the 

inefficient firms. As shown in the table, Phillips-Van Heusen Corp and Tandy Brand Accessories serve 

as peer for American Apparel Inc.  In addition, American Apparel is more comparable to Tandy Brand 

Accessories (weight 89%) and less comparable to the more distant peer Phillips-Van Heusen Corp 

(11%). Thus, American Apparel Inc. should scale up its return on assets, return on equity, return on 

investment, sales growth to make them comparable with Tandy Brand Accessories. Similarly, Carter’s 

Inc. has Unifirst Corp. (58%) as the closest peer that it should emulate and Phillips-Van Heusen (24%) 

as the distant peer firm and Vlov Inc. (18%) that can also be investigated. Columbia Sportwear Co. has 

Unifirst Corp. (70%) as its immediate peer, and Phillips-Van Heusen (21%) as its next distant peer, and 
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Vlov Inc. (9%) as its far distant peer.  Similarly, Gildan Activewear Inc. has Unifirst Corp. (66%), Jos A 

Bank Clothier Inc.(29%), and Tandy Brand Accessories (6%) as its peers.  Unifirst Corp. is the most 

immediate for most of the inefficient firms. On the other hand, Phillips-Van Heusen is the distant or far 

distant peer for three inefficient firms. Similarly, Gildan Activewear Inc. is the far distant peer for one of 

the and Columbia Sportwear Co.   Vlov Inc. is the far distant peer for Carter’s Inc. inefficient firms and 

immediate peer for Axis Firm.  Therefore, Unifirst Corp. is the most efficient firm among all the firms 

as not only are 100% efficient, but also serves as the role model for all (except one) firms. Similarly, 

Tandy Brands Accessories is the next most efficient firm among the group of given firms. Likewise, 

Phillips-Van Heusen serves as the next far distant peer firm for all firms (except one). Similarly, Jos A 

Bank Clothier Inc. is the next immediate peer for Gildan Activewear Inc. as the two firms share similar 

characteristics.  Thus, Phillips-Van Heusen and Jos A Bank Clothier Inc. are the next most efficient 

firms among the group of firms under consideration. The efficient peer firms have a similar mix of 

input-output levels to that of the corresponding inefficient firm, but at more absolute levels. The 

efficient firms generally have higher output levels relative to the firm in question. The features of 

efficient peer firms make them very useful as role models that inefficient firms can emulate to improve 

their performance.  Furthermore, Unifirst Corp. is used as an efficient peer to almost all Pareto-

inefficient firms, so their frequency of use as an efficient-peer, expressed as a percentage of the number 

of pareto-inefficient firms, is 75%. Thus, we have enhanced confidence that Unifirst Corp. is a truly well 

performing firms as they outperform all the other firms. Similarly, Tandy Brand Accessories serve as a 

peer to one of the inefficient firms.  Furthermore, these firms are more likely to be a better role model 

for less efficient firms to emulate because their operating practices and environment match more closely 

those of the bulk of firms.   

 

After calculating the efficiency of a firm using DEA, and identifying the efficient peers, the next step in 

DEA analysis is feasible expansion of the output or contraction of the input levels of the firm within the 

possible set of input-output levels. The DEA efficiency measure tells us whether or next firm can 

improve its performance relative to the set of firms to which it is being compared. Therefore, after 

maximizing the output efficiency, the next stage involves calculating the optimal set of slack values with 

assurance that output efficiency will not increase at the expense of slack values of the input and output 

factors. Once efficiency has been maximized, the model does seek the maximum sum of the input and 

output slacks. If any of these values is positive at the optimal solution to the DEA model that implies 

that the corresponding output of the firm (DMU) can improve further after its output levels have been 

raised by the efficiency factor, without the need for additional input. If the efficiency is 100% and the 

slack variables are zero, then the output levels of a firm cannot be expanded jointly or individually 

without raising its input level. Further, its input level cannot be lowered given its output levels. Thus, the 

firms are pareto-efficient with technical output efficiency of 1. If  the firm is 100% efficient but one 

slack value is positive at the optimal solution then the DEA model has identified a point on the 

efficiency frontier that offers the same level on one of the outputs as firm A in question, but it offers in 

excess of the firm A on the output corresponding to the positive slack. Thus, firm A is not Pareto-

efficient, but with radial efficiency of 1 as its output cannot be expanded jointly. Finally, if the firm A is 

not efficient (<100%) or the efficiency factor is greater than 1, then the firm in question is not Pareto-

efficient and efficiency factor is the maximum factor by which both its observed output levels can be 

expanded without the need to raise its output. If at the optimal solution, we have not only output 

efficiency > 1, but also some positive slack, then the output of firm A corresponding to the positive slack 

can be raised by more than the factor output efficiency, without the need for additional input. The 

potential additional output at firm A is not reflected in its efficiency measure because the additional 

output does not apply across all output dimensions. Table 3 illustrates the slack values identified in the 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 873



next stage of the DEA analysis. The slack variables for 100% efficient firms as well as less than 100% 

efficient firms are not zero. Therefore, all the firms used in this study are not Pareto-efficient as the DEA 

model has been able to identify some feasible production point which can improve on some other input 

or output level. For example, for American Apparel Inc., besides increasing the output level of Return 

on Assets by 23.40 units, there is further scope for increasing interest to Return on equity by 96.86  

(units), Return on Investment by 20.82  (units), and Sales Growth percentage by 24.16 (units). In 

addition American Apparel Inc. can also shrink the input level of Advertisement growth percentage by 

(.24%).  American Apparel Inc. can follow Tandy Brands Accessories and Phillips-Van Heusen as its 

role models and emulate their policies. Similarly, Carter’s Inc. can reduce its Advertisement growth 

percentage by 2.56 units and Return on Assets by 10.09 units, Return on equity by 20.20  (units), Return 

on Investment by 9.36  (units), and Sales Growth percentage by 9.38 (units)while maintaining efficient 

levels equivalent to that of its peers—Unifirst Corp. and Phillips-Van Heusen. On the same lines, we can 

find slack values for Columbia Sportwear Co., and Gildan Activewear Inc.  Table 3 illustrates the slack 

values of the relevant factors for inefficient firms. 

 

In addition, we can also record the optimal multipliers of the multiplier model.  Table 4 illustrates the 

optimal multipliers for all the firms.  Thus, we can also calculate the impact that one unit change in 

either input or output will have on the efficiency rating.  For example American Apparel is 51% 

efficient.  Thus, to become relatively efficient, we should increase the efficiency by 100-59% or 41%.  

Using the increment of 41%, we can calculate that we should reduce advertisement growth % by 

(.41/.02) or 19.09 units and increase sales growth % by (.41/.04) or 10.22 units.  Table 5 illustrates the 

deficit or surplus calculations after using optimal multipliers. 

 

 
SUMMARY AND CONCLUSIONS 

 

Using data envelopment analysis approach, this study compares the relative performance of sixteen 

apparel companies against one another with seven performance variables as the benchmark parameters 

for the year 2011.  This study finds that Alpha Pro Tech, G-III Apparel Group Ltd, Joe's Jeans Inc., Jos 

A Bank Clothier Inc., Oxford Industries Inc., Phillips-Van Heusen Corp, Tandy Brands Accessories, 

True Religion Apparel Inc., Under Armour Inc., Unifirst Corp, VF Corp, Vlov Inc.  consistently 

outperform all the other firms with 100% relative efficiency.  In addition, Carter's Inc., Columbia 

Sportwear Co., Gildan Activewear Inc., and  American Apparel Inc.  The study also shows the areas in 

which inefficient firms are lagging behind and how they can improve their performance to bring them at 

par with other firms. 
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ABSTRACT 

 

Few sports events studies attempt multi-level understanding of consumer-perceived values as 

potential pathways towards competitive advantage and market leadership. This study of 1242 

car racing attendees, shows value as a five dimensional higher-order construct; develops six 

motivational attendee groupings; frames: pre-event expectations, at-event values, and post-

event satisfaction, trust and loyalty along a timeline consumer perception process; and finally 

shows the common pathways of the values-expectations outcomes model across different 

consumer groups. Implied timeline-related survey verbiage remains an important 

consideration as each construct measurement item is operationalized. This paper is of use to 

major events managers, marketers and retail researchers. 

 

Key Words: service customer-perception performance satisfy sport-event 

 

 

 

INTRODUCTION 

 

Attendees at major car racing events physically commit to and then attend each of their 

chosen events. Such major events are perceived to bring personal, business and economic 

values into a location [25]. 

Management of major car racing events seeks to maximize the growth in their attendee 

markets, and to build further understanding regarding their consumer base [13] [14]. Sport 

event attendees come to absorb the event’s offerings and make selections/purchases from its 

ranges of specialized goods, services and activities [42]). Others attend to share in social 

experiences [15] [28], and some attend to enjoy the ‘fit’ of aspects of the event’s value 

adding experiences [1] [41]. 

Attendee approval of car racing is influenced by available hedonic and functional features 

[9]. Hedonic features include symbols such as: signed race-team signed tee-shirts, race-

specific merchandise, and latest ideas, whilst functional features are non-symbolic and may 

include utilitarian and convenience product/service orientations such as: foods, drink, 

pathways and even water taps.  

Car racing attendees also display retail-like engagement motivations and readily classify 

themselves into one group – chosen out of a set of different motivational groups [21] in a 

similar manner to normal retail shopping consumers. Like retail shoppers, these attendees are 

motivated to seek a selection of sport event features they perceive to be of value to their 

current situation [3]. For example, buying an entry ticket establishes a chosen entertainment 

and viewing position; monies spent money on selected goods are value assessed; desired 
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services and suitable social experiences are gauged against consumer perceptions. However, 

like other sports events, car racing attendees do not exhibit uniform perspectives [49] [55], 

and Wann [58] suggests attendees temporary and enduring social connections at the event 

help to build group and/or team identification, and positively add to the attendee’s social and 

psychological well-being. 

Hence, major sports events may be more precisely assessed by sectioning their attendees into 

‘likeness’ groupings such as those developed from psychology [32] for retailing [2], and for 

sport [45]. Likeness groups are also same value groups, and so we investigate the attendees at 

the second largest event in an annual, fourteen-event, international car racing circuit from a 

consumer perceived value perspective. As remote/online car racing event viewers see car 

racing through the eyes of television producers their experiences differ and so remain beyond 

the scope of this study.  

 

SPORT EVENT ATTENDEE GROUPS 

 

In this study our sports event car racing attendees display very similar engagement 

motivations to those of retail shoppers. Hence, we section these car racing attendees into 

groups in line with Arnold and Reynolds [2] social value sectioning approach, and we follow 

McGuire’s [32] psychological and motivational social value frameworks. Our social value 

group names and their descriptions fit the literature (Table 1: columns 3 and 4), yet differ 

slightly to those of Arnold and Reynolds [2] retail study. Yang and Kim [62] tried extending 

Arnold and Reynolds [2] six groupings by adding ‘efficiency,’ but due to study limitations 

could not establish support for this value dimension. Hence we adopt our six sports event 

attendee social value groupings to attend (right columns of Table 1) and discuss these next.  

 

TABLE 1: Car racing attendee groups 

Reason to Shop Shopper Description Grouping Theory Key References Attendee's Description Sports Group

 Adventure
For stimulation, self expression 

and curiosity

Human motivation; 

Stimulation

Feel the experience, 

excitement and adventure
 Adventurers

 Social
Socializing with friends and for 

enjoyment

Human motivation; 

Entertainment

Socialize and exchange views 

with like-minded persons
 Socializers

 Gratification
To treat oneself, and to reduce 

tension

Tension reduction; 

Salubrious effects

Treat oneself to this self-

gratifying special event 
 Gratifiers

 Role
For ego enhancement and 

fulfilling a desired role play 

Human motivation; 

Achievement

Rave about experiences and 

knowledge of the event
 Actors

 Value Seeking
To get value for money and 

some bargains

Assertion; 

Aggression

Demand value for their 

commitment to participate
 Valuers 

 Idea
To keep current with what's 

new and to obtain information

Objectification; 

Salubrious effects

Expand personal knowledge 

about the event
 Inquirers

McGuire 1974; 

Arnold & Reynolds, 

2005; Robinson & 

Trail, 2005; Roig et 

al. 2006; Funk et al., 

2007, 2009; 

Snelgrove et al. 

2008; Hutchinson et 

al. 2009; Prichard et 

al. 2009; Yoshida & 

James, 2009; Yang 

and Kim, 2012 

Arnold & Reynolds (2005) Retail Shoppers Theoretical Framework Major Car Racing Sports Event

 

At car racing events adventurers derive value by ‘feeling’ and enjoying [26] the experience 

through thrills, excitement of action, noise, smells, closeness, speed, and stimulating 

exploration dimensions [44] and associated motivations [6] [32].  

Socializers are convivial and ‘chatty’ and share their experiences with close 

friends/family/acquaintances [35] [50] and others with similar racing interests. Their value is 

derived from convivial motivations [32] that help satisfy their altruistic acceptance and 

affection seeking [2]. 

Gratifiers treat themselves to a special occasion and target their perceived value agendas. 

They ‘participate’ and treat attending this special occasion as delivering emotionally 
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satisfying value experiences towards themselves [29]. By attending some also derive value by 

relieving stress or forgetting other problems [26] and so feel better about themselves [63].  

Actors are fans with psychological allegiances to their sports team [11] [54]. They achieve 

value and degrees of satisfaction [2] [44] by ‘bragging’ of past unique/learned experiences 

and roles [53]. These fans socialize widely [10], remain loyal [59] and seek distinctive team 

affiliations [16].  

The valuers competiveness satisfies their self-esteem, sensory-involvement and excitement 

[3]. Their attendance is value driven by their perspectives of attaining sufficient personal 

value [23]. Event items of perceived value may include their special ticket prices, viewing 

aides such as big TV event action and replays, bargains, and the quality of entertainment [63].  

Inquirers desire relevance and pursue being ‘up-to-date’ with latest ideas and trends. They 

derive value by learning of racing car adaptations and forthcoming innovations [24] [44] [63], 

and by expanding their personal knowledge [53] about latest products/services [26]. 

 

Value Considerations 

 

From a car racing consumer’s perspective where value is seen to be delivered it can influence 

after-the-event considerations such as satisfaction, loyalty and trust [19] [27] [34], and such 

after-the-event considerations can sometimes assist management in their ongoing competitive 

advantage initiatives [48] [61].  

Value also has precursors or intended deliverables expected by the attendee. In addition, the 

attendee’s expectations may be further raised when additional items are included beyond the 

normal expected intention expectations - these items we term extension expectations. 

Typically extension expectations are promoted through new initiatives, latest processes or 

other additional experience enhancers. These extension expectations must also be of 

relevance to the consumer’s assessment of the together should be designed to initiate a 

stronger desire within the consumer to attend the sports event. Further, these intension and 

expectation items are normally promoted prior to the sport event.  

A timeline related study can link such pre-event expectations with the at-event attendee 

perceptions of the values they are experiencing whilst at the sports event.  

If the consumer’s after-the-event and carefully considered assessment of the sport-event is 

captured as a set of outcomes, then the attendee’s reflective and broad gauging of the sports 

event may be added to build an expectations-to-value-to-outcomes timeline study of the 

sports. Such understanding offers management a way to assess attendee perceptions of their 

chose sports event. 

Hence, this preliminary study adopts a time line approach, and seeks to investigate the 

linkages between consumer-perceived: expectations (as intentions and extensions), value, and 

the event’s assessment or outcomes measures (such as satisfaction, trust and loyalty). 

 

EXPECTATIONS TO VALUE TO OUTCOMES 

 

Intention is the normative ‘goodness-present’ expectation [39] [40] [64] and it is 

operationalized as the level at which the consumer wants/wishes the product/service to 

perform [33] [51] [60]. It is typically ‘the level of service-expected by the consumer from an 

excellent service provider’ [18]. 

Mattson [31] and Barnes and Mattsson [4] define extension as the perceived extension of the 

intention concept. As a predictive expectation of the variation in servicing expected [8] its 

measures can contribute positively or negatively to value, but generally remain less than 

corresponding intention measures [8]. Rust and Chung [47] add ‘extensions do not necessary 
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exceed normal consumer expectations (intentions),’ yet may yield more-than-fulfilled 

(positive) or less-than-fulfilled (negative) contributions [30]. 

Hartman [22] and Hamilton and Tee [20] suggest intention and extension jointly contribute to 

consumer-perceived value but that each value contribution may vary. Where extension effects 

on value equal the intention effects, then the consumer may believe their personal interactions 

with a service provider are optimal. This construct is operationalized by others as: ‘expected 

standard.’ Hence, the more net ‘goodness’ criteria the consumer observes as intentions and 

extensions, the more net value is assigned [56] and vice versa [33] [43] [51].  

Hartman [22] defines value as the outcome derived from the amount of goodness (or 

intention perceived by the consumer) and the degree of value adds (or extension perceived by 

the consumer/attendee) present. Mitra and Fay [34] connect consumer expectations to their 

perceived outcomes (values). Oliver [38] and Tse and Wilton [56] assess individual consumer 

expectations. These intention and extension engagement channels can offer enhanced 

consumer-perceived value [57]. Niedrich et al. [37] believe expectations are maximized by 

combining the ‘should-exist’ (or intentions) and the supporting ‘may exist’ (or extensions) 

combine. Hence, as consumers, attendee-perceived values of sports events are personal 

combinations of expectation (intention and extension) outcomes as suggested by Barnes and 

Mattsson [4]. Equation 1 captures this expectations-to-value relationship. 

 

Intention  +  Extension  =  Value         (1) 

 

When value is assessed from a consumer or attendee perspective it typically encapsulates 

different concepts and theories [7] and it is captured as perceived value. This attendee 

perception has cognitive and affective components which may occur at the pre-purchase 

and/or post-purchase phase, and can influence consumer willingness to buy, to seek 

information, and to compare/evaluate alternatives [7]. Thus value has an economic 

dimension, but value also encapsulates performance, quality, servicing, and emotional 

satisfier dimensions [36] [46] [61]. Thus equation 2 shows the multi-dimensional nature of 

value.  

 

Intention  +  Extension  =  fn (Economic, Performance, Quality, Servicing, Satisfiers) (2) 

 

Value precedes after-the-event considerations such as satisfaction, trust and loyalty [5] [19] 

[27] [34], and it is a consumer driver towards competitive advantage [48] [61]. Thus equation 

3 is generated. 

 

Intention  +  Extension  =  fn (Economic, Performance, Quality, Servicing, Satisfiers)  

   

  =  fn (Satisfaction)  +  fn (Loyalty)  +  fn (Trust)   (3) 

 

Hence to assess the attendee’s time-lagged, considered and assessed outcomes concerning the 

sports event of car racing and its offerings, we develop the research framework of Figure 2. 

At a chosen location and when applied to all attendees, this framework allows the effect of 

each of the multi-dimensions value to be assessed for this study’s car racing event. In 

addition, with a sufficiently large survey database, it is possible to make comparisons 

between Table 1’s attendee groups.  
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DATA ANALYSIS 

 

Our 2012 preliminary structural equation modeling (SEM) study of 1242 car racing attendees 

uses 72 trained surveyors to collect responses across all differentiated sports event viewing 

zones, plus the activities and foods sections, plus the recreation and relaxation areas around 

the circuit.  

Over 150,000 attendees come to this study’s annual major car racing event each year. 

Figure 1 displays the recent 2011 and 2012 attendee group comparisons. Each year over 84 

per cent of survey respondents classify themselves into one of our six attendee groups. The 

significant shift from adventurer attendance to socializer attendance resulted from 

management rebranding this car racing event as a fun, family-friendly experience. 

2.6%

4.4%

10.7%

13.2%

32.9%

36.3%

2.0%

6.2%

9.1%

11.5%

19.1%

52.1%

Inquirer

Valuer

Actor

Gratifier

Socializer

Adventurer

2011

2012

 
FIGURE 1: Car racing attendee group mix  

 

Outside demographics survey items are operationalized as 5-point strongly-agree to strongly-

disagree Likert scales. For outside quartiles early versus late non-response bias checking used 

t-tests on age and gender, and for between groups checking used the servicing and loyalty-of-

attendees constructs. SPSS/AMOSv21, PAF obliminal CFA reflective item reductions on the 

cleaned data set left each construct with at least 3 items (residuals<0.05). Uni-dimensional 

(p’s < 0.01), convergent (loads > 0.5), discriminant, plus average variance extracted (0.53-

0.73) against shared items variance (0.00-0.56) considerations provide validity and reliability 

acceptance, and indicate internal consistency [12].  

Next we SEM test the higher order value model (χ2/df = 11.09/5 = 2.22, p = 0.05, all β’s > 

0.80). This significant higher order model supports value as a five dimensional construct. We 

repeat this for the six nested group models. We do not find significant interactions between 

the constructs [17]. Although we recognise the servicing construct may warrant refinement 

[17], and we suggest (subject to sample size limitations) a consistent higher order value 

solution can represent the five value constructs. 

We recognise a timeline consumer decision process occurs from left to right across Figure 2. 

Deciding to attend the sports event involves a set of preconceived expectations, which if 

sufficient can motivate attendance.  

At the sports event each attendee holds a set of immediate or ‘required now’ consumption 

requirements. These immediate requirements are embedded in the consumer’s perceived 

standards or values framework as indicated in Equation 3. 

After experiencing even a part of the sports event, the attendee begins making reflective 

assessments about the sports event. These consumer decisions are typically captured as: 

satisfaction – generated by the event’s deliverables in the eyes of the consumer; trust in the 

event – decided through suitable delivery of the consumer’s perceived value requirements; 

and loyalty towards the event – developed through the event meeting the requirements of 

consumer’s perceived value framework.  

2011 =1177 (0.77%) surveyed 

2012 =1242 (0.81%) surveyed 
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This suggests the attendee’s pre-conceived expectations of the sport event frames their 

perceived value acceptance, and this in-turn, impinges on the attendee’s formed opinion of 

their relative satisfaction, trust and loyalty. Hence we incorporate the value constructs of 

Equation 3 as a higher order solution and test the interrelating construct areas above as per 

Figure 2.  

An overall valid SEM path model (χ2/df = 21.78/10 = 2.09, p(Bollen) < 0.05) built from Table 2 

emerges under Figure 2 – with loyalty projected as the strongest (and ultimate) output driver 

of this system. The strong standardized path β weights indicate management has further room 

to continue the build of its consumer perceived value drivers – possibly by promoting its 

improving services range, ensuring the event is consumer group targeted and action-packed, 

providing outstanding servicing and support, controlling prices, and creating an emotionally 

satisfying time for consumers.  

 

TABLE 2: Construct measures 

Expectations - Intention (0.82)

Have fun during the day (0.80) Enjoy the day with friends / family (0.81)

See exciting racing (0.76) Share experiences with other fans (0.63)

Expectations - Extension (0.83)

Great competitive atmoshpere between supporter groups (0.83) Events in good (build-up) sequence(0.82)

Day packed with non-stop interesting activities (0.74) See different types of car racing (0.60)

Value - Servicing (0.70)

Merchandise sales people know their products well (0.71) Adequate safe kids zones (0.60)

Get event information through many communication modes (0.57) Get latest race information on event's website/phone app (0.55)

Value - Performance (0.80)

Enjoy time with family and friends here (0.82) Share experiences here (0.77)

Meet with people of similar interest here (0.65) Seeing live is exciting (0.60)

Value - Quality (0.72)

Level of services provided meets my need (0.77) Placement of toilets and bins are good (0.68)

All day's events well managed (0.58)

Value - Economic (0.74)

Each day's events worth ticket price (0.85) Race viewing matches ticket price (0.84)

Mercahndise range matches event's themes (0.51) Spend within my planned daily budget (0.50)

Value - Satisfiers (0.88)

Doing heaps of intereting activities (0.86) Event mixes great (0.86)

Seeing great mixes of supporting events (0.84) Enjoying competitivenes between racing teams (0.63)

Satisfaction (0.66)

Short wait times for foods / drinks (0.63) Quality of purchase items matched expectations (0.59)

Loud Speakers and big TVs connected me to events (0.55) Range of supporting activities were worthwhile (0.52)

Trust (0.63)

Encouraging others to attend this event (0.61) Useful information from event volunteers (0.55)

Facebook/Twitter communications with V8 management (0.53) Learnt  about competitive car technologies (0.50)

Loyalty (0.83)

With no changes will revisit in 2013 (0.88) A revister in 2013 (0.87)

A first choice day out with family and/or mates (0.63)

Construct (Cronbach Alpha) and                                                                                                                                                                                

Construct's Measurement Items  (Item Loading)

 

With insufficient group numbers (Table 3) all six group-level models cannot be established. 

The Valuers and Inquirers models both lack validity (RMSEA > 0.080; GFI–AGFI > 0.060; 

small sample size). Consequently, to further test Figure 2, we again SEM model Figure 2 as a 

higher order value approach – but this time for all males versus all females; for first-time 

attendees versus loyal revisiters; and for locals versus out-of town attendees. In each case we 

find a consistent significant SEM pathways set resides between the three outcomes constructs 

(and moves from satisfaction to trust to loyalty). 
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FIGURE 2: Sport event attendee-assessed outcomes framework  

 

 

TABLE 3: Higher order value models 

 Measurement Full Data Model Adventurers Socializers Gratifiers Actors Valuers Inquirers

  Servicing 0.96 0.98 0.98 0.88 0.99 0.97 0.99

  Performance 0.84 0.81 0.85 0.91 0.94 0.96 0.69

  Quality 0.85 0.85 0.84 0.88 0.97 0.91 0.98

  Economic 0.86 0.82 0.83 0.81 0.98 0.99 0.82

  Satisfiers 0.80 0.71 0.78 0.87 0.84 0.94 0.39

  χ2/df 2.22 1.20 1.04 1.28 1.03 2.28 1.73

  p value 0.050 0.306 0.393 0.270 0.397 0.044 0.193

  RMSEA 0.031 0.023 0.011 0.045 0.017 0.173 0.131

  GFI - AGFI 0.007 0.012 0.011 0.036 0.032 0.180 0.032

  Numbers 1242 383 346 137 106 70 27

(Standardized Values)

 

 

 
 

FIGURE 3: Consumer outcomes framework  

 

Next we unpack the higher order value constructs, and from Table 2 build a full pathways 

model, test whether there are timeline differences between the five value constructs. We find 
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within the five value constructs – performance and quality influence servicing and economic 

value, whilst servicing influences the emotive satisfiers and economic and satisfiers are the 

final outcomes constructs precursors.  

Hence, we present Figure 3 as our draft consumer outcomes framework with arrows 

indicating the paths where consistent and overall SEM pathways exist across each timeline 

‘expectations-to-value-to-outcomes’ construct. Here, we recognise each individual group 

model may offer differing mixes of other significant pathways thus showing group model 

differences – which may be appropriately targeted by management. Finally, for future studies 

we note that in a few group models consumer-perceived performance links directly to loyalty, 

but as this observation is not uniform, this path is not included in Figure 3. 

 

DISCUSSION 

 

To date past research around sports events such as car racing remains shallow and uni-

dimensional with very few studies attempting to develop a multi-level understanding of their 

targeted consumer market. Hence, this study seeks to provide the management team of a 

major international car racing circuit with a deeper understanding of the relationships 

between pre-event, at-event, and post-event consumer considerations. This study’s findings 

offer a pathway that enables the car racing management team to astutely frame ongoing 

strategies – and particularly to focus on aspects that retain competitive advantage and 

strengthen ongoing market leadership. 

 

Expectations considerations 

 

We highlight that attendees choose to come to a sports event (such as car racing), and they 

each bring their set of intensions – items or experiences they expect to acquire at the event. In 

addition they may be pleased further if receive some additional items or experiences (as 

extensions) that are not expected but by being included extend their pre-event contentment. 

These sports event attendees hold expectations (or preconceived views) of their sports event’s 

offerings. Management can influence these expectations through its pre-event promotions and 

its pre-event publicity. Fellow consumers can also add to these pre-event expectations 

through word-of-mouth and social media commentary which again extend the attendee’s 

contentment with their decision to attend. Provided management recognises, and then 

correctly targets, their campaigns at appropriately engaging these expectations drivers 

(intentions and extensions), they may also positively influence future attendances. 

 

Value considerations 

 

By comparing the psychological value motivators of consumers [32] in the retail industry [2] 

to the specific values sought by the social groups attending sports events (such as car racing), 

we develop six sub groupings of car racing value seekers. We then consider consumer 

perceived value as a multi-dimensional approach [52] and also a multi-level approach [46].  

Our social groups of value seekers show each sports event group displays a consistent higher 

order value model (but with some differences in path strengths). This studies refinement of 

attendees into groups offers further understanding regarding the target marketing of car 

racing attendee groups. For example, Table 3 shows adventurers and socializers make up 

around 70 per cent of attendees and these two groups show differences. When compared to 

socializers, adventurers show lower performance and satisfiers path strengths. These 

differences fit logically within each attendee group’s overall defined classification (Table 1), 

and these differences can be used for target marketing. Similar interpretation can be applied 
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by comparing all six attendee groups. The differences between all six attendee groups also 

support the relevance of our initial six group classifications. 

Value has consistently been considered multi-dimensional, but not in five dimensions, and 

not including a value satisfiers construct. This differentiation of value satisfiers from 

satisfaction is an important addition to existing research. We clarify this differentiation by 

recognising value is a ‘now’ or immediate consideration by the consumer (attendee). Thus 

with five consumer-perceived value dimensions, we strengthen the capturing of value for car 

racing events – and very likely, across all consumer perceived situations. 

We also isolate the value constructs into a very fine ‘now’ timeline of between-values 

linkages, that combine to deliver the consumer’s overall perceived value effects onto the car 

racing event’s outcomes constructs. This unique time-lining of the value constructs is another 

important addition to existing research. 

 

Outcomes considerations 

 

Our car racing event’s outcomes constructs are the ones desired by management to 

benchmark their sports event’s progressive improvements. Like many retail studies, this 

study incorporates measuring the growth in overall satisfaction (that summarizes the 

consumer’s total experience as a belief that the sports event delivered enough for them), 

improving trust (that the event has and will met the consumer’s expectations), and growing 

loyalty of repeat attendees (who state they will definitely attend the sports event again next 

year). 

Again, we find there is timeline sequence embedded across these three outcomes constructs. 

This logical flow shows with rising consumer satisfaction, consumer trust then normally 

increases, and as these consumer outcomes constructs improve, then consumer loyalty also 

normally increases. Hence, management monitors these outcomes constructs closely and 

reflects back as to where improvements, modifications or added innovations may further 

optimize these sports event outcomes constructs. 

This study’s outcomes constructs, loads and path β weights indicate inter-relational strengths 

and offer comparability against this sports event’s previous car racing studies. When treated 

as a six group approach it is possible to further refine to the ongoing target marketing for 

future car racing events.  

Management can also selectively target market. For example, if Figure 3 delivers a very 

strong loyalty outcome for the adventurer attendee group, and if this group is say 40 per cent 

of all attendees, then management may consider this group is likely to remain loyal, and so 

may choose to focus its marketing towards another less loyal group. 

 

Other contributions of the study 

 

We also consider the importance of the survey. We offer management and researchers a 

timeline dependency approach to framing survey questions. This approach should have the 

language of the question expressed so as to capture a pre-event response, through to 

occurring ‘now’ perceived response, through to post-event fully assessed response.  

The three sport event outcome constructs each deliver reflections or post-event reasoned 

thoughts. It may be wise to again express questions based around sequential progression from 

satisfaction, to trust, and through to loyalty. We observe that across many studies such 

timeline sequencing is often weakly embedded in questionnaire framing. 
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CONCLUSION 

 

Many researchers assess attendees using perceived value approaches, and often consider 

value as a multi-dimensional combination of trade-offs, and particularly as a single data set or 

one-size-fits-all study. This study expands on previous value approaches using socially 

grouped value studies to provide understanding of attendee groups at a major car racing 

sports event. 

We establish six car racing attendee groups – each with unique social needs. These social 

needs are value groupings [46]. We also establish five value constructs – including a new 

‘occurring now’ or instantaneous satisfiers value construct. We isolate satisfaction as a post-

event (or considered) measure, and one that differs from the occurring now value ‘satisfiers’ 

construct.  

We frame the attendee’s value input drivers around the attendee’s pre-event expectations – 

measured as intentions and extensions. We link expectations and value via an attendee time 

line perceptions approach, and complete the time line linking through to the post-event 

outcomes drivers of satisfaction, trust and loyalty. We suggest the most important value 

drivers are likely to be those related to the economic and satisfiers constructs – as in all cases 

these constructs are key direct feeds into the outcomes constructs (satisfaction, trust and 

loyalty). 

This study recognizes value as a trade-off between five contributing constructs. This value 

block resides in the ‘now’ or immediate position on the timeline between pre-event, and post-

event constructs. 

Future value studies involving ‘retail’ style events can be refined using social value 

groupings such as those used in this car racing study. From such a perspective, management 

and researchers can better understand their embedded target market groupings. Comparing 

the uni-dimensional value study against its multi-dimensional/multi-level value studies can 

indicate benchmark points for improvement of weakly performing groups. 

When value is linked to pre-event expectations and to post-event outcomes, questionnaire 

language can be timeline sequenced as suggested in Figures 2 and 3. Such value assessment 

models display a consistency of key pathways as shown in Figure 3. However, differing 

groups may show additional group-specific pathway inclusions. These group-specific 

pathways provide managers with new and differentiated understandings concerning how they 

may approach growing their chosen (or targeted) attendee group (or attendee groups).  
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ABSTRACT 
 

Big data has become a worldwide topic. Despite this, Big data beyond the use of simple 
data accurately understand and acquire the business to take advantage of companies that 
were only very few. The purpose of this study is to investigate the factors that affect 
Korean firm's acceptance of Big data system. This study is based upon previous 
researches. The results of this study will increase users' awareness on Big data system 
and help develop a way to make it possible for the introduction of new technologies to be 
used as basic materials. 
 
KEYWORDS: Big data system, Technology acceptance model, Organization 
innovation, organization slank, organization information system infra maturity 
 
 
1. INTRODUCTION 
 
Data, growing at an exponential rate now, is expected to keep increasing to reach 50 
times the current volume by 2020. Collecting and storing big data and creating new 
information and knowledge from it are emerging as an important value and strategy for 
economic growth.    
The World Economic Forum pointed out big data as the most noteworthy technology of 
2012. In a 2011 report, McKinsey predicted big data in five domains - healthcare, the 
public sector, personal location data, retail and matufacturing - would create the 
equivalent of $223 billion in value. By 2018, also, the United States alone will need 
140,000 to 190,000 workers with analytical skills as well as 1.5million managers and 
analysts to analyze big data according to the report. While big data has become a frequent 
topic of discussion around the world, few companies in Korea accurately understand, 
obtain and use it at work according to researches.   
Samsung Economic Research Institute (SERI) conducted a survey of 211 CEOs in last 
April and asked them how much they were doing to keep up with an “era of big data.” 
56.4% of respondents said they knew big data more than average levels but only 19.4% 
answered they were taking full advanged of it. In just less than 10 companies, data 
professionals practically acquire and use big data according to the survey. Only some of 
IT enterprises such as mobile phone carriers, portal sites and online game developers are 
reported to use big data while other industries barely do so (Samsung Economic Research 
Institute, 2012). There are main reasons for this phenomenon. Businesses in Korea have 
poor knowledge of data’s value in general and academic researchers are under pressure to 
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achieve results in a short period of time with little time left for profound research. In this 
research, therefore, we considered big data as a new technology and an organizational 
innovation. Based on the Technology Acceptance Model established by Davis(1989), this 
study examines what makes organizations adopt innovative technologies and suggests 
guidelines necessary for domestic businesses to accept big data system.    
This study has three main specific purposes as follows.  
First, it examines adopers’ environmental factors, which need to be considered when the 
organizations accept big data system, and the TAM in theory.   
Second, it verifies effects environmental factors of adopters have on intention to accept 
big data system, based on the first purpose, by applying them to the extended TAM as 
external variables.   
Third, it suggests an empirial model to find out factors that influence adoption and 
acceptance of big data system, as an innovative technology, based on research results.  
 
2. THEOLOGICAL BACKGROUND 
 
2.1 Definition of Big Data 
Big data came to the world along with the spread of smart phones following TVs and PCs. 
The increased use of smart phones made it possible for induvisulas to send and receive 
data more and more, creating a massive volume of data. According to Cisco, a network 
equipment provider, mobile data traffic is expected to increase by an annual average of 
78% from 2011 to 2016(Lee Eungyong, 2012). The spread of mobile devices, huge scale 
of personal data exchange, and widespread use of social media have led us forward into 
an era of big data. To keep up with the situations, businesses are trying it hard to acquire 
data by increasingly tracing and collecting data about noncustomers in order to 
understand consumers’ hidden desire and taste and make a profit through atypical data. 
In Wikipedia, big data is defined as “a collection of data sets so large and complex that it 
becomes difficult to store, manage, and analyze” and Mackinsey(2011) defines it as 
“datasets whose size is beyond the ability of typical database software tools to store, 
manage and analyze” in its report. Council on National ICT Strategies (2011) in Korea 
defines big data as “a new, innovative information technology essential for using and 
analyzing a large volume of data to collect valuable information, coping with change 
effectively with newly created knowledge and predicting change. Big data has four 
characteristics: Increasing volume, variety, complexity and velocity. The more those 
conditions are satisfied, the more it becomes suitable for data (Gartner, 2011). 
   
2.2 Theoretical Consideration of Technology Acceptance Model 
Davis (1986) suggested Technology Acceptance Model (TAM) first to predict how users 
come to accept and use information technology. It is one of the most influential models in 
explaining information technology’s characteristics, which influence acceptance and use 
of new information technology, and has been applied to many researches.  
Davis (1989) suggested perceived usefulness and perceived ease of use as important 
factors in the TAM. Perceived usefulness was defined by him as "the degree to which a 
person believes that using a particular system would enhance his or her job performance." 
He defined perceived ease of use as "the degree to which a person believes that using a 
particular system would be free from effort." According to Davis, perceived usefulness is 
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influenced by perceived ease of use because, under the same conditions, users would 
consider it more useful when it is easier to use technologies. Likewise, those two 
variables have an influence on users’ attitude toward system use which, in turn, 
determines users’ intention to use systems. And then, intention to use affects actual 
system use (Davis, 1989).  
While the TAM has been widely used as a useful theory regarding information 
technology acceptance, it has faced criticism that the theory is too simple and puts 
emphasis only on users’ judgement about technologies (Malhotra and Galletta, 1999). 
Accordingly, there have been many researches to redefine and expand the original TAM. 
First, researchers tried to establish theories that demonstrate perceived usefulness and 
perceived ease of use, which are considered to be main variables determining intention to 
use information technologies, and intention to use are antecedents and determinants. In 
particular, Venkatesh and Davis(2002) suggested the extended TAM by adding external 
factors including social influence process, cognitive instrumental process, output quality 
and feasibility (Lee Jeongseop, 2005). 
As the second approach, researchers are focusing on explaining different variables other 
than two existing variables affecting intention to use. The original model has been 
criticized for failing to replect users’ many different views by limiting variables only to 
perceived usefulness and perceived ease of use.  
Since the research of Davis (1989), studies regarding the TAM have been conducted in 
various ways from the researches that apply the same analysis model to various 
information technologies and make a prediction to the researches that redefine and 
expand the original model (Jeong Dobeom, 2009). 
  
3. RESEARCH MODEL AND HYPOTHEISISR  
 
3.1 Research Model  
This study was designed to predict and apply influential factors affecting acceptance of 
big data system based on Davis (1989)’s technology acceptance model, the most famous 
one regarding new information technology acceptance. The model is most widely used 
and a proper theory in figuring out whether it is possible to predict new technology 
acceptance. Thus, the model is also suitable for this research that examines factors 
deciding acceptance of big data system.  
<Figure 1> is a research model designed to conduct an empirical research about 
organizational environmental factors influencing intention to accept big data system. This 
research examines if environmental factors of adopters and characteristics of big data 
system have a direct influence on intention to use. We will also take a look at how 
parameters, perceived usefulness and perceived ease of use, affect intention to use.    

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 891



 
<Figure 1> 

 
 
3.2 Advancing Research Hypothesis 
 3.2.1 Adopter’s Innovativeness 
Adopter’s innovativeness is the degree to which an individual unit of adoption is 
relatively earlier in adopting new ideas than other members of a social system (Gatignon, 
H. & Robertson, T. S., 1985). Innovators or early adopters are defined as one of the first 
people who embrace new products before most other people do. They have been 
constantly studied by researchers in the fields of communication, business studies, 
economics and psychology. This is because adopter’s innovativeness has a significant 
influence on adoption of innovation and its speed when it comes to how easily and fast 
adopters, as consumers, accept new things (Midgley& Dowling, 1978).  
Goldsmith and Hofacker (1991) also define innovativeness as intention to try something 
new. It is desirable to relate innovativeness to certain products as most consumer 
behaviors depend on certain situations according to them.  
In this study, therefore, we chose adopter’s innovativeness as an environmental variable 
of adopter’s intention to use big data system. We considered adopter’s innovativeness as 
a particular trait of technological innovation products and predicted that organizational 
innovativeness would have a positive effect on acceptance of big data system.  
Research Hypothesis 1-1(H1-1): Organizational innovativeness will have a positive 
influence on perceived usefulness.  
Research Hypothesis 1-2(H1-2): Organizational innovativeness will have a positive 
influence on perceived ease of use.  
 
3.2.2 Organizational Slack Resources 
Rogers (1993) concluded slack resources of organizations had an effect on their 
innovativeness through his research and demonstrated that organizations with slack 
resources were more likely to achieve innovation. Kim Boseung (2002)’s research also 
shows that organizations’ slack resources are an important variable when they accept a 
new information system by proving slack resources of organizations have an influence on 
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CRM introduction in a significant way.  
According to Fletcher et al (1997), slack resources of organizations are also related to the 
scale of organizations and can be defined as a degree of uncommitted resources – 
financial or human resources - available in organizations.  
In this research, we chose slack resources of organizations as an environmental variable 
of adopter’s intention to accept big data system since slack resources can be also used to 
introduce an innovative big data system.  
Research Hypothesis 2-1(H2-1): Slack resources of organizations will have a positive 
influence on perceived usefulness.  
Research Hypothesis 2-2(H2-2): Slack resources of organizations will have a positive 
influence on perceived ease of use.  
 
3.2.3 Organizational Muturity of Information System  
In their research, Grover and Goslar (1993) say organizations are more likely to have a 
high awareness of a new information system, adopt and spread it when an organizational 
maturity level of information system is higher. A high level of maturity means 
organizations have a high flexibility and ample information (Grover and Teng, 1993). 
In general, businesses with more mature information system better understand 
information system and are well-prepared to share the knowledge within the groups (Kim 
Boseung, 2002). If the department in charge of information system in a company has a 
higher level of information technology and maturity than those in other companies, it 
would have less fear about new technologies and, furthermore, be able to accept them 
more aggressively (Kym, 1990).     
Companies with more firm infrastructure of information system face less burden of new 
technology adoption and strategically make use of new technologies initiatively or in an 
appropriate time (Kim Jongmin, Kong Munsu and Kim Seongguk, 2000). 
The same is true of big data systems. Therefore, maturity of information system was used 
as an environmental variable of adopter’s intention to accept big data system in this study. 
Research Hypothesis 3-1(H3-1): Organizational maturity of information system 
infrastructure will have a positive influence on perceived usefulness.  
Research Hypothesis 3-2(H3-2): Organizational maturity of information system 
infrastructure will have a positive influence on perceived ease of use.  
 
3.2.4 Perceived Benefits of Big Data System 
Perceived benefits are advantageous results that enhance self-efficacy or provide values 
by making it easier to achieve superordinate goals or values (Gutman, 1982).   
In marketing researches, consumers’ perceived value has been considered important as it 
is closely related to consumers’ purchase intention and purchase of products and services. 
Mark, H. et al (2007) explains, through research of e-Government service, perceived 
benefits and perceived usefulness are associated in a meaningful way.  
In his research about online shopping, Forsythe et al. (2006) also shows perceived 
benefits have an effect on perceived ease of use.  
Perceived benefits come from productivity enhancement, quality improvement, cost 
reduction, gain in market share, new market development and intrinsic and extrinsic 
rewards (Calantone et al., 1998; Davis et al., 1989; Lefebvre et al., 1995). 
Big data system is expected to achieve a higher level of value than existing data 
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processing systems due to its relative advantages; a huge volume of data collecting: high 
velocity of data streaming and use: a variety of data processing including atypical data as 
well as stereotypical data: complexity of data processing and management. 
Therefore, we supposed four perceived benefits, intrinsic to big data system, would be 
involved with acceptance of big data system in a significant way and chose perceived 
benefits as an environmental variable of adopters.  
Research Hypothesis 4-1(H4-1): Perceived benefits of big data system will have a 
positive influence on perceived usefulness.  
Research Hypothesis 4-2(H4-2): Perceived benefits of big data system will have a 
positive influence on perceived ease of use.  
 
3.2.5 Relations among Perceived usefulness, Perceived ease of use, and Acceptance 
Intention  
Previous studies have proved influences three major variables of the TAM – perceived 
usefulness, perceived ease of use, and acceptance intention – have on each other. 
Researches of existing information systems are antecedents of perceived usefulness and 
perceived ease of use according to Davis (1989). Many empirical researches are ongoing 
now in various fields such as Information system, e-commerce or mobile service to verify 
the relations among those three variables.  
We have advanced the following hypothesis to examine the relations among perceived 
usefulness, perceived ease of use and acceptance intention.   
Research Hypothesis 5(H5): Perceived ease of use will have a positive influence on 
perceived usefulness.  
Research Hypothesis 6(H6): Perceived usefulness will have a positive influence on 
acceptance intention.  
Research Hypothesis 7(H7): Perceived ease of use will have a positive influence on 
acceptance intention.  
 
4. IMPLICATIONS AND CONCLUSIONS 
 
Based on Rogers’(1993) Innovation Diffusion Theory, it is expected that there will 
remain maturity level of information system infrastructure, perceived benefit level of new 
technologies, and organizations’ slack resources in their concern at an early stage when 
big data system spreads. 
Therefore, it will be essential to secure slink resources for new technologies, impart 
expertise about information systems and inform about benefits from the related 
technologies in advance in order to bring more organizations to big data system at the 
early stage of new technology acceptance. Also, basic research hypotheses about 
perceived usefulness, perceived ease of use and acceptance intention in the extended 
TAM will be considered meaningful. Previous researches of the TAM will be proved 
valid again.   
This research provided a new research model that includes attributes of big data to 
analyze factors influencing acceptance intention of big data system. Accordingly, we will 
be able to suggest a national level of policies and guidelines for a successful introduction 
of big data system and its growth. Furthermore, it is important to help organizations 
achieve a proper level of maturity in their information system infrastructure, procure 
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slink resources for system build-up, and understand benefits from big data system in 
advance. Lastly, this study is expected to be used as basic reference data in raising users’ 
awareness about big data system and drawing more organizations to big data system.  
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ABSTRACT 

Many service providers are investing on cloud storage service and competing fiercely for 

attracting users because it has the potential for the core infrastructure service of mobile and cloud 

service in the future. They should find out what motivate s the users to keep using the service. In 

this study, therefore, new variables that show user, system, and psychological switching cost 

factor are seek and combined with existing TAM and relationship with user’s motivation is 

examined. 

 

Key Words: Cloud Storage, TAM(Technology Acceptance Model), User factor, System Factor, 

Psychological switching cost factor  

 

 

1. INTRODUCTION 

 

1.1 Research background 

 

It is becoming quite common for individuals to own more than one device as mobile devices 

including laptop computers, smartphones and mobile pads have become easily accessible in 

recent years. Advances in mobile-based information technology environment and changes in 

content consumption patterns called for cloud storage services with which users are able to have 

free access to information and send the latest version of selected content and device setting to 

other devices they have. It was not until 2011 that cloud storage service became popular. All 

around world, about 150 million people used the service in 2011 and 375 million in 2012, and, 

now, the number is expected to exceed 625 million in 2013. With the current pace, more than a 

billion people will be using it by 2016. As more diverse devices are available now, the service is 

providing more sophisticated services. For example, N-Screen service allows users to use the 

same content such as music, pictures, videos, and games on all of their devices. Due to the 

service, device producers can provide the same content for several devices without extra effort 

for each device. For this reason, they are making efforts for better cloud storage services to 

provide the integrated content system to users. Cloud storage systems will be a core element that 

makes it easier for service consumers to use services or content on more than one device at the 

same time. Therefore, the trend will be one of the important factors encouraging more use of 

cloud storage system. The main global IT companies like MS, Google, and Apple develop and 

provide new cloud storage services one after another to retain their current customers and expand 

their customer base, leading to an explosive increase of users. 
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1.2 Research purpose 

 

Apple, a mobile device producer, allows each customer to use iCloud, a cloud storage and 

cloud computing service, with a storage capacity of up to 5GB and provides software 

development kit, a set of software development tools, for free to encourage people to develop 

apps without limitation. Developers are now able to make apps using cloud services with no 

financial burden. Apple is providing the free iCloud service, despite huge investment costs, 

because profits are expected to outweigh the costs. That is, Apple will be able to retain its 

customers when the company adds cloud features to iPhone apps since the users can’t use data 

collected through the service on other devices that run on different operating systems. Some 

mobile phone carriers like SKT and KT provide their cloud storage services only to their mobile 

service users to retain and acquire users. Internet service providers including Google and Naver 

are tying it hard in order to take the initiative in the market and hold their service users. They use 

the same strategy as mobile phone carriers:  providing a limitless storage service and user 

interface only to their service users. There is a reason why mobile device producers, mobile 

phone carriers and Internet service providers, are all aggressively making an investment: a 

mobile storage service could be most important in future mobile and cloud services. They are, 

thus, struggling to draw more service users to gain a competitive edge earlier.   

Therefore, in order to acquire and retain the service users, the companies have to find ways to 

attract users and make them consistently use their services. Such an effort will help them hold a 

dominant position in an era of cloud and mobile services and service consumers will be able to 

enjoy more convenient and use ful service benefits. This research examines Technology 

Acceptance Model: TAM[1], an information systems theory that models how users come to 

accept and use IT new technologies, together with variables that show different factors such as 

user, system, and psychological shifting costs. Based on the examination, the research compares 

the result to user’s beliefs to find the relation between them and identifies why users continue to 

use cloud storage services  

. 

2. THEOLOGIACAL BACKGROUND OF RESEARCH 

 

2.1 Cloud Storage Service 

 

As defined in Wikipedia, cloud computing is web-based software service that are delivered to 

computers or mobile phones over a network from programs in online utility data server. Cloud 

computing is mainly used in two ways these days: personal cloud and mobile cloud. With 

personal cloud, users who own several computing devices can use the latest version of content - 

pictures, videos, addresses, documents, games, or e-mails - whenever and wherever. Also, IT 

resources like software or data storage unit from mobile cloud can be used on mobile devices 

such as smart phones not personal computers. The most noticeable feature in personal cloud 

system is cloud storage. Cloud storage generally means, as defined in Wikipedia, a service 

providing users with storage pool where they save personal files or data units. Usually, common 

storage hosting companies run huge date centers and sell or lease storage services to those who 

need the service. Apple’s iCloud, Google Drive and Dropbox are most famous cloud storage 

services. iCloud works as a hub through which users sends and receive PIM(personal 

Information Management) data residing in device features such as e-mail, address book, schedule, 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 898



book mark or memo. Document tool feature of Google Drive allows users to integrate different 

data and they can share it with other users. Through Dropbox, users can make an automatic extra 

copy of every stored file to keep it safe and all of those files are available on any other computers 

and smart phones. In a survey in which respondents were asked what features are needed for 

cloud storage services on Korean portal websites[2], they said the following conditions are most 

important; file security: document editing and saving: mass storage capacity: easy uploading and 

downloading: security and convenience: storage capacity and simple menu: ease of use : security. 

All of those belong to either of two categories; usefulness or security. Cloud storage service 

should be able to replace an external hard disk drive, a portable storage device, and provide 

environment where users can use the service regardless of time and space. Those functions are 

what the service itself was made for. That is, users want to use the service when they can enjoy 

numerous functions and mass storage capacity. Also, users consider security important because 

of fear that someone might have access to their files or data as cloud storage service is easily 

accessible to everyone. Contrary to usefulness, as users doubt about security and safety of files 

more and more, it will have a negative influence on users’ intention to use. Researchers are 

working hard these days to find out how usefulness affects intention to use and research results 

show that usefulness plays a positive role on intention to use[3]. In other words, usefulness is the 

main factor that has an influence on potential users when they make a decision and actually start 

to use the service. In addition, researches on how usefulness and technology acceptance are 

related show that usefulness influences intention to use cloud storage service.  

 

2.2 The Technology Acceptance Model (TAM) 

 

There have been a number of studies about factors that have an influence on accepting high-

tech products or advanced technologies like cloud storage service technologies as introduced 

above. Researches examining how users accept new information technologies are based on social 

psychology theories that talk about belief, attitude, behavioral intention, and behavior. As more 

studies were conducted in a social psychological aspect to identify causes of personal behavior, 

the application of studies expanded farther to a process of information technology acceptance. A 

notable theory is Technology Acceptance Model (TAM)[1]. Davis (1989) pointed out perceived 

usefulness and perceived ease of use as important factors influencing users’ decision about using 

a new information technology. Perceived usefulness means the degree to which a person believes 

that using a particular information system would enhance his or her job performance. Perceived 

ease of use means the degree to which a person believes that using a particular information 

system would be free from effort. Davis (1989) hypothesized that perceived usefulness and 

perceived ease of use were major determinants of whether users will actually use or reject the 

information system. Attitude and behavioral intention were considered to be influenced by 

perceived usefulness and perceived ease of use, with behavioral intention having a direct 

influence on actual system use in turn. The TAM has been continuously studied, proved, and 

expanded by many scholars over the last two decades since Davis first proposed it in his doctoral 

thesis related to management information system (MIS). Researchers who study the TAM are 

refining the model to include other external variables in order to overcome the limitations the 

model has. Today, researches on technology acceptance are still ongoing and several additions to 

the TAM are being proposed for a better understanding of users’ technology acceptance process. 

History of TAM research evolution and variable extension is summarized below. The TAM has 

gone through several levels of development for about 20 years and the process can be 
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summarized into five stages [4] 

•Model Introduction: Explaining technology acceptance process in terms of perceived 

usefulness and perceived ease of use  

•Model Verification: Testing the reliability of the scale items used to measure perceived ease of 

use and perceived usefulness in TAM 

•Model extension: Adding new beliefs or external variables to research in order to expand the 

TAM to different settings  

•Model Refinement: Refining the model by verifying perceived usefulness and correlation of 

social influence process and cognitive instrument process 

•Model Integration: Combining various kinds of theories such planned behavior theory or 

innovation diffusion theory and suggesting an integrated model 

Venkatesh and Davis(2000) first brought extension to the original TAM model by adding the 

importance of subjective norm, suggested by Fishbein & Ajzen(1975), and proposed extended 

TAM(TAM2)[5]. In terms of explanatory power, it turned out TAM explains only about 40% of 

technology acceptance, whereas TAM2 reaches approximately 60%. Venkatesh and Davis 

explained perceived usefulness and intention to use in terms of social influence, voluntariness, 

image, job relevance and cognitive instrumental process. 

 

2.3 Switching Costs in Cloud Storage Service 

 

A variety of information technology services today – online shopping, Internet banking, 

Internet auction or mobile storage – have made information system researchers invest time and 

effort providing a theoretical framework to understand customers’ decision to use new 

information technology services. Because relevant studies are chiefly concerned with customer 

evaluation, existing services have received little attention although their role is important when 

users choose a new service. Migration research in human geography offers a theoretical 

framework about migration, and, thus, the research will be still useful even though customers 

change the service channel they used to use. When people move to other areas, it is similar to a 

situation when customers move from a service channel to another. Lee(1966) said decision 

making in personal and social environments is influence by variables like personal expenses - 

interference from family, personal concern or moving cost, for example – while one’s decision to 

move depends on personal and subjective evaluation of negative and positive factors[6]. If 

applied to channel shift of cloud storage service, variables can be dissatisfaction with the current 

cloud storage service channel (negative factor), perceived usefulness of mobile cloud storage 

service channels, and economic, psychological, and emotional costs caused by service switch, 

which all belong to switching costs. There are two kinds of shifting costs; Sustainable cost and 

initial costs[7]. Sustainable cost include loss performance costs, which occurs when you change 

service providers, and uncertainty costs, an anxious feeling that come from new services. Initial 

costs include pre-switching search evaluation costs for searching and evaluating new alternatives, 

post-switching search and evaluation costs needed to adjust to new alternatives, and setup costs 

necessary to become familiar with new services. 

In the existing researches on shifting costs, initial costs included learning costs and other costs 

for service users with which they can search for and evaluate new alternatives. When a person 

accepts a system, however, there is no need for those costs since a new system is already 

provided. When customers accept a new system, they hope that they need the least amount of 

money necessary to get used to the new system. That means they will have difficulty getting 
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ready for a new system in terms of internal and external environments[8]. For example, when 

online customers change their online service provider, it will cost time and effort for them to 

build a new interface with a new service provider and learn new features of a new system. The 

psychological costs and other problems they face when they use new services will stop them 

from shifting to a new system[9]. When it comes to cloud storage service, however, it doesn’t 

take much time for customers to learn how to use the service because they will be using the same 

window file system with a virtual drive added. Users can just download and install programs for 

the virtual drive to use in the same way they used the existing window system. Therefore, it 

won’t cost much expense, including psychological burden, for users to adjust to a new 

environment and learn something new when they move to a new cloud storage service. 

 

3. RESEARCH MODEL AND HYPOTHESIS 

 

This study provides research models and hypotheses based on theoretical assumptions. There 

are many researches going on now about how functional attributes, of information technology 

products or services, affect intention to use regarding services. Researches on technology 

acceptance have been conducted with emphasis on user-centered psychological variables until 

recently. Now, researchers are also examining acceptance factors, including various attributes of 

information technology products, in order to complement and expand studies. In “A Study of the 

influential factors on Choice Intention for Tablet PC” [3], the author counted functional attributes 

of Tablet PC as one of the main external variables and concluded that functional attributes had a 

positive effect on parameters. That is, functional attributes of mobile devices like tablet PC are 

one of the reasons why users decide to use some device. The fact has great implications in that 

functional attributes from high technology give satisfaction to users of mobile devices and the 

users are similar although those functions are not a product itself. After applying the research 

results to cloud storage service, we can gain the following hypotheses.  

Hypothesis 1. Functional attributes of cloud storage service will have a positive influence on 

perceived ease of use.  

Hypothesis 2. Functional attributes of cloud storage service will have a positive influence on 

perceived usefulness.  

Many researches are being conducted to find out what influence security, one of the important 

conditions of cloud storage service according to a survey about the service has on intention to 

use service[2]. A study of customers’ purchase intention for Internet tour package proved the 

hypothesis that perceived risk has a negative effect on perceived usefulness[10]. In a research of 

consumer response to Internet shopping, Jarvenpaa(1997) said perceived risk related to personal 

privacy and credit card use had a negative effect on consumers’ attitude toward online 

shopping[11]. According to Featherman(2003), those who find it convenient to use e-payment 

service, among the service users, tend to rate perceived rick low, and vice versa[12]. In addition, 

they are willing to keep using new e-commerce service. Security rick of Internet shopping malls 

influence perceived usefulness in a meaningful way but not on perceived ease of use according 

to Seo Changgyo(2001)[13]. Based on earlier studies, let us suppose that perceived security risk 

will influence perceived usefulness in cloud environment.   

 Hypothesis 3. Security risk in cloud storage service will have a negative influence on 

perceived usefulness.  

Personal innovative attributes have been considered as a major variable in technology adoption. 

Early adopters, with technological knowledge and finances, are highly educated, well paid, 
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deeply interested in media, and eager for information. They have been reported to be opinion 

leaders who have an influence on many people[14]. When a person accepts innovation 

technologies, personal psychological tendencies as well as demographic factors play an 

important role in one’s decision. It turned out that one’s innovative tendencies, above all things, 

have a considerably meaningful influence.  

Hypothesis 4. Personal innovative attribute will have a positive influence on perceived ease of 

use.  

Hypothesis 5. Personal innovative attribute will have a positive influence on perceived 

usefulness.  

Researches on the extended technology acceptance models have proved self-efficacy is an 

influential element in technology acceptance[15].  Igbaria(1995) demonstrated self-efficacy has 

direct and indirect influence on usefulness and ease of use for PC users[16]. Hasan(2006) 

confirmed that self-efficacy in information system acceptance affects technology acceptance in a 

direct way. A recent domestic research also verified that mobile self-efficacy has a positive effect 

on ease of use and usefulness.     

Hypothesis 6. Self-efficacy will have a positive influence on perceived ease of use.  

Hypothesis 7. Self-efficacy will have a positive influence on perceived usefulness.  

As explained in the previous study, Sustainable cost, contrary to initial costs, occur as users 

come to enjoy more benefits from existing services and become more dependent on them when 

they keep using services regardless of initial service setting. Thus, if someone considers 

Sustainable cost must be high, it indicates that the person thinks the current service is providing 

such great benefits and he is anxious about a new system. If the person considers it low, on the 

other hand, that means the person thinks a new system will offer an equivalent level of benefits. 

In other words, Sustainable cost represents a sort of dependence on the existing system and a 

high Sustainable cost indicates that a new system is not likely to replace the established 

system[17]. Therefore, shifting costs are the same as sacrificing useful aspects of the earlier 

relationship when users turn to a new service provider, which is psychological loss[18]. An 

interrupted relationship with the previous system means increased uncertainty toward an 

unreliable service provider. Risk and uncertainty tend to increase more when it is hard to 

evaluate quality of alternatives[19]. The higher perceived Sustainable cost get, the more users 

want to remain in the current cloud storage service according to the earlier references. Those 

considerations with regard to cloud storage service lead us to the following hypothesis.  

Hypothesis 8. Sustainable cost will have a positive influence on continuous intention to use the 

established cloud storage service.  

In addition to eight hypotheses above based on references, definitions of measurement 

variables – six independent variables, two parameters, and one dependent variable - are 

summarized as follows, along with three additional hypotheses proved in the traditional TAM.  

Hypothesis 9. Perceived ease of use will have a positive influence on perceived usefulness.  

Hypothesis 10. Perceived usefulness will have a positive influence on continuous intention to 

use the established cloud storage service.  

Hypothesis 11. Perceived ease of use will have a positive influence on continuous intention to 

use the established cloud storage service. This technique collects and exchanges opinions 

through repeating survey on experts and develops the suggested opinions to predict the future: a 

method to repeatedly collect and exchange opinions from various experts, and develop the 

opinions to predict the future. 
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Figure 1. Research Model and Hypothesis 

 

 
 

4. RESEARCH METHOD 

 

4.1 Operational Definition of Variables 

 

 The research variables used in this study are from measurement tools that proved reliable and 

valid in previous studies. Table 1 includes operational definition of variables and academic 

sources. All variable was rated using 7-point Likert scale. In the table below, independent 

variables are divided into three types; user factor includes personal innovation characteristic, and 

self-efficacy: system factor includes functional attributes and security risk: psychological shifting 

factor include Sustainable cost and initial costs. Parameter is TAM-based ease of use and 

usefulness and dependent variable is intention to use. 

 

 Table 1. Operational Definition of Measurement Variables 

Measurement Variable Operational Definition Reference 

Indep-

endent 

 

Varia- 

ble 

 

personal 

innovation 

characteristic 

A tendency to seek new technology 

use and accept the technology 

aggressively 

Agarwal and Karahanna 

(2000), Son Seunghye 

(2011), Kwon Ojun 

(2010) 

Self-efficacy 

Judgment and confidence about 

one’s own ability to successfully 

handle mobile cloud storage and do 

other related activities 

Bandura(1997), 

Higgins(1995), 

Kim Gyeonggyu (2009) 

Functional 

Attributes 

A package of diverse functions that 

satisfy personal desire such as 

Fang Wang(2007), 

Philip Koehler(2010), 
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consumer satisfaction or expectation 

towards mobile cloud storage feature 

in smart devices 

- 1) Auto Sync 2) Backup & Restore 

3) File Share 4) Storage Capacity 5) 

Service Quality 

Moon Seongcheol 

(2012) 

Security Risk 
Fear that someone might access or 

steal file or data 

Lim(2006), Park Ginam 

(2003), Jang Eunyeong 

(2011) 

Sustainable 

cost 

1. Loss Performance Costs that 

occur when users change service 

providers 

2. Uncertainty Costs that occur when 

users fail to keep the previous 

relationship with service providers 

Wathne et al.(2001), 

David Gefen(2002), 

Michael A Jones(2002), 

Para-

meter 

Ease of Use 

The degree to which a person 

believes that he can use cloud 

storage service without much effort 

Davis(1989) 

Usefulness 

The degree to which a person 

believes that using cloud storage 

service would be useful 

Davis(1989) 

Depen

-dent 

Varia- 

ble 

Intention to 

Use 

Possibility that customers might 

want to keep using cloud storage 

service 

Davis(1989), 

Agarwal&Karahanna 

(2000) 

 

4.2 Data Collection Methods  

 

This research will conduct an online survey of cloud storage service users to verify 

aforementioned hypotheses, asking them to respond to the survey if they are using more than one 

of the following services; KT Ucloud, SKT Tcloud, Daum Cloud, and Naver Ndrive of Korea 

and Apple iCloud, Google Drive, Dropbox, and SugarSync of foreign countries. Service users 

only  will be surveyed because this study’s main purpose is to analyze factors influential to 

existing service users’ continuous service use. Those who are to polled may have difficulty 

answering whether they are using the service because cloud storage is an unfamiliar concept. To 

avoid such confusion, this research chose domestic and foreign representative services.    

 

5. Conclusions 

 

This research has implications for a cloud storage service sector. First, in a theoretical aspect, if 

it could be proved the TAM can be applied to the IT industry, the fastest growing field now, the 

TAM would be able to expand to services related to Personal Cloud like Desktop Cloud, a 

similar service. It will lead to lasting expansion and growth of cloud storage services in a 

situation where it is hard to find TAM-applied examples in Korea and abroad. Shifting costs have 

been barely used as independent variables when it comes to application of the TAM in Korea and 

abroad when identifying why new IT technologies are constantly used. However, Shifting costs, 
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psychological costs caused by service shifting, are expected to have a significant influence on 

belief variables including ease of use and usefulness. This will convey useful information to 

service providers; cloud storage service will be the most basic infrastructure in personal cloud 

services and constantly retain users.  

Second, in a practical point of view, functional aspects must be playing an important role if the 

following hypothesis proves true; users keep using cloud storage services because of 

convenience and usefulness at work and at home. Also, it is expected that cloud storage services 

will have a huge influence on innovative users’ beliefs, perceived ease of use and usefulness, 

while self-efficacy will have an effect on usefulness in a meaningful way but not on ease of use.. 

That is, users with a strong innovative inclination will use cloud storage services more actively 

regardless of personal perceived ability to use IT technologies. For individuals, after all, cloud 

storage services mean a new paradigm shift to use information technologies and ability, a 

functional aspect, is not important here. Therefore, drawing innovative users to cloud storage 

services or instilling innovative spirit to individuals will be greatly helpful for sustained growth 

of personal cloud services. 
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Abstract 

Cloud computing is a new information technology (IT) paradigm that revolutionizes 

traditional IT provisioning with its cost-reducing, elastic provisioning, and ubiquitous access 

features. With that promising propaganda, more and more firms are planning to adopt cloud 

services. Therefore, a thorough understanding of cloud computing adoption from a firm’s 

point of view is very important. Although there is abundant exploratory or descriptive 

literature discussing the drivers and barriers of cloud computing adoption, there are very few 

empirical studies using large-scale data to validate these antecedents. Moreover, an integrated 

framework with theoretical foundation to evaluate whether a firm should step into cloud is 

lacking in the current literature. To bridge this gap, our study uses the technology 

organization environment (TOE) framework in innovation diffusion theory to develop a cloud 

service adoption model. Our research model is empirically tested using 200 Taiwanese firms. 

We found that (1) cloud adoption in Taiwan is still at its initial stage since the adoption rate is 

very low (SaaS adoption rate=30%; PaaS adoption rate=5%; IaaS adoption rate=13%). (2) 

The perceived benefits, business concerns, and IT capability within the TOE framework are 

significant determinants of cloud computing adoption, while external pressure is not a 

significant predictor, in contrast to our hypothesis. We explain the phenomena using the 

innovation diffusion curve viewpoint: at this early stage, current cloud adopters are 

adventurous innovators who love to lead the trend instead of being led or forced by others.  
 
 
Keywords: Cloud Computing, TOE framework, Innovation adoption, Pricing mechanism, 
deployment model 
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Introduction 

With the development of computer science and the Internet infrastructure, cloud computing 

emerges from abstract scribbles in a laboratory into a concrete business paradigm (Armbrust 

et al., 2010). According to the National Institute of Standards and Technology (NIST), Cloud 

Computing is defined as, “…a model for enabling ubiquitous, convenient, on-demand 

network access to a shared pool of configurable computing resources (e.g., networks, servers, 

storage, applications, and services) that can be rapidly provisioned and released with minimal 

management effort or service provider interaction (Mell and Grance, 2009). ” Cloud 

computing enables customers to rent IT infrastructure, platform, and software services in the 

cloud when needed (Buyya et al., 2009; Dikaiakos et al., 2009; Nurmi et al., 2009). Thus, 

cloud clients can deploy their business applications, store data, and run analyses via the 

Internet on a pay-per-use basis (Sultan 2010, 2011).  

 

With the special and unique characteristics listed above, cloud computing revolutionizes the 

traditional IT adoption issue. Historically, expensive IT innovations are usually first adopted 

by large firms since only large firms can afford the expense. Now, it is believed that cloud 

computing will benefit small and medium-sized businesses (SMBs), as well as startups, by 

“eliminating the up-front commitment,” and allowing companies to “pay for use of computing 

resources on a short-term basis (i.e., pay-as-you-go)” (Armbrust et al. 2010; Hofmann and 

Woods, 2010; Sultan, 2011). However, with all the benefits presented above, there are still 

warnings about the dark side of cloud computing hiding behind the seemingly wonderful 

business propaganda. A variety of issues, such as “security,” “confidentiality,” “performance 

instability,” “latency,” and “network bottleneck,” are listed as the trade-offs for choosing a 

cloud computing solution (Dillon et al., 2010; Hofmann and Woods 2010; Motahari-Nezhad 

et al. 2009; Sultan, 2011). Given the pros and cons listed above, cloud computing is 
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something of a double-edged sword; therefore, it is never easy for corporate executives to 

decide whether they should move their original IT systems onto the cloud. Thus, a thorough 

investigation of the adoption issue has been called for by many scholars and practitioners 

(Armbrust et al., 2010; Dillon et al., 2010).  

 

Since cloud computing is a new business model and a trend that reveals the next-generation 

application architecture, most existing cloud studies (Dillon et al., 2010; Iyer and Henderson, 

2010; Lin and Chen, 2012; Marston et al., 2011; Motahari-Nezhad et al., 2009; Prodan et al., 

2012; Sultan, 2011; Wu et al., 2011) are exploratory, descriptive, or case-based research. 

These studies focus on the general concepualization and definition of cloud computing, 

qualitative discussion of the cloud’s benefits and concerns, or hypothetical benefit 

calculations based on cloud vendors’ pricing lists. While the extant literature provides a 

fundamental understanding of cloud computing, it lacks empirical studies with broad datasets 

that rigorously examine the factors that might affect the adoption of cloud computing 

(Behrend et al., 2010; Lin and Chen, 2012; Low et al., 2011). Furthermore, most current 

cloud adoption literature treats cloud computing as merely another IT adoption issue. 

However, there are many unique cloud characteristics that are very different from traditional 

IT innovations, such as its target customers (small and medium firms), its pricing mechanism 

(pay-as-you-go), and its deployment models (public/private), that were seldom analyzed in 

previous cloud adoption studies (Böhm et al., 2011; Kakumanu and Portanova 2006; Qu et al., 

2011), Therefore, this study will bridge the gap by investigating the determinants of cloud 

adoption level through the lens of the Technology-Organization-Environment (TOE) 

framework.  
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Theoretical Foundation: Technology-Organization-Environment 

Framework 

When discussing IT adoption from diffusion of innovation theory (DOI), the most complete 

and well-designed framework is discussed by Tornatzky and Fleischer (1990). Those 

researchers co-created the Technology-Organization Environment (TOE) framework, which 

offers insights on IT adoption by using technological, organizational, and environmental 

contexts. The technological context describes the characteristics of the technologies 

themselves that will influence decisions about IT adoption. Factors in the technology context 

include the availability and characteristics of the technology, such as technology readiness, 

technology integration, perceived benefits, and concerns about the technology. The 

organizational context addresses the traits and characteristics of the organization that will also 

influence IT adoption decisions. These organizational factors include, but are not limited to, 

human resources, financial slack, organization size, etc. Finally, the environmental context 

deals with concepts, such as pressure from competitors, trading partners or government, 

regulations and policies etc., which are common factors that may influence a firm’s decision on 

adopting new technologies.  

 

Research Model and Hypotheses 

The proposed research model shown in Figure 1 is developed through the TOE framework, 

and each factor will, subsequently, be addressed. 
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Figure 1 Cloud Computing adoption model 

Cloud Computing Adoption Level 

Cloud computing is a style of computing in which scalable and elastic IT-enabled capabilities 

are delivered as a service to customers using Internet technologies. Cloud computing itself is 

a complex summation of different service models, and a firm can choose various 

combinations of distinct service models in order to adopt cloud computing. In general, there 

are three cloud service models: Software as a Service (SaaS), Platform as a Service (PaaS), 

and Infrastructure as a Service (IaaS). NIST defines Software as a Service (SaaS) as: consumers 

can access software or applications from various client devices through the Internet, and do not 

manage or control underlying cloud infrastructure (such as servers, operating systems etc. The 

NIST definition of Platform as a Service (PaaS) is: consumers can deploy onto the cloud 

infrastructure their own-created or acquired applications using programming languages and 

tools supported by cloud vendors. The NIST definition of Infrastructure as a Service (IaaS) is: 

consumers are provided with processing, storage, networks, and other fundamental computing 

resources from cloud vendors (Fenn 2010; Mell and Grance 2009; Vaquero et al. 2008). In this 

research, the overall “Cloud Adoption Level” construct is measured by the summation of the 
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three service models (SaaS, PaaS, and IaaS). For each of the three service models participants 

have the choice of three response options: “Hasn’t adopted,” “Planning to adopt within 12 

months,” and “Already adopted.” That is, the “Cloud Adoption Level” is the summation of 

the degree of SaaS, PaaS, and IaaS adoption. 

Technology Context 

As shown in the proposed model, there are two factors in the technology context, perceived 

benefits and business concerns. Support for the importance of the perceived benefits of 

innovative technology is abundant in the IT adoption literature (Grandon and Pearson, 2004; 

Venkatesh and Bala, 2012; Zhu et al., 2006a, 2006b). Perceived benefits refer to the 

operational and strategic benefits a firm can expected to receive from cloud computing, and 

some of those advantages are mobility, efficiently reducing computing costs, easy installation 

and maintenance, and easy performance of data analysis over the Internet (Armburst et al., 

2010; Buyya et al., 2009; Dikaiakos et al., 2009; Nurmi et al., 2009). Since cloud computing 

delivers its service completely through the Internet, employees do not have to stay on-site to 

perform data analyses and other operations; with an Internet connection, mobility is greatly 

enhanced. Also because of cloud computing, firms no longer need to invest formidable 

amounts of resources on building information systems because the installation, maintenance, 

and upgrade routines are now managed by the cloud computing venders, which can further 

reduce IT-related costs. Based on the previous explanation, cloud computing can generate an 

incomparable advantage (Hayes, 2008; Iyer and Henderson, 2010; Vaquero et al., 2008). 

Therefore, the argument above leads to the following hypothesis: 

H1: A firm that perceives a higher level of cloud benefits is more likely to adopt a higher 

level of cloud services. 

 

The importance of business concerns related to innovative technology has been shown in 
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previous studies (Chau and Tam, 1997; Khajeh-Hosseini et al., 2012). Business concerns 

refer to perceived problems or risks that a firm can encounter adopting innovations. Some of 

the concerns related to cloud computing include data lock-in, confidentiality, insufficient 

service quality guarantee, bandwidth bottlenecks, and reliability (Armburst et al., 2010; 

Buyya et al., 2009; Dikaiakos et al., 2009; Nurmi et al., 2009). Adopting cloud computing 

means handing over part of a firm’s daily operation, equipment, and even critical data to a 

cloud computing service provider. Once a decision is made to cooperate with a certain cloud 

provider, the firm needs to upload data and perform operation on the provider’s machines; 

thus, the firm not only relies heavily on the single cloud computing service provider but also 

runs the risk of breaches of confidentiality. Moreover, since the cloud computing relies 

heavily on the Internet to transfer data and provide services, there are possible bandwidth 

bottlenecks and infrastructure-level issues that may occur due to different degrees of the 

infrastructure completeness. With all these uncertainties present, the service quality 

guarantees between service providers and firms are difficult to predict, measure, and maintain 

(Armbrust et al., 2010; Hayes, 2008; Leavitt, 2009). Therefore, the argument above leads to 

the following hypothesis: 

H2: A firm that perceives higher levels of concern is less likely to adopt cloud services. 

Organizational Context 

As shown in the proposed model, the organizational context includes IT capability which 

consists of IT resources and IT employees (Bharadwaj, 2000). IT resources refer to the firm’s 

annual budget for the IT department to install, maintain, and upgrade the company’s 

information systems. The number of IT employees is an indicator to determine whether a firm 

has sufficient IT employees to support daily operations; perform installation, maintenance 

and upgrades; and handle emergencies. Most previous studies, as well as the TOE framework, 

indicate that a firm with a higher level of IT capability is more likely to adopt new 
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technology (Kamal, 2006; Kuan and Chau 2001). Firms that have successfully implemented 

information technologies in the past have better technical knowledge, fostered skills for 

implementing new IT solutions, and developed a deeper understanding of the economic and 

organizational impact of new IT (Cohen and Levinthal, 1990; Zhu et al., 2006a). Acquired 

primarily through learning-by-doing, such skills and capabilities are critical for successful 

adoption of newer technologies (Cohen and Levinthal, 1990). Nevertheless, when discussing 

cloud computing, it is believed that firms with lower IT capability may be more likely to 

adopt cloud computing, which is diametrically opposed to the findings of past studies 

(Hofmann and Woods, 2010; Sultan, 2011). Since cloud computing is still in its infancy, there 

is no evidence to support which kinds of firms are more or less likely to adopt the technology. 

Therefore, this study hypothesizes the following and will test it by examining data we 

collected. 

H3: A firm with lower levels of IT capability is more likely to adopt higher levels of 

cloud services. 

Environment Context 

As shown in the model, the external pressure factor is included in the environmental context. 

There are three perspectives from which to discuss the external pressure: pressure from 

trading partners, competitive pressure, regulations and government policies (Chwelos et al., 

2001; Kuan and Chau, 2001; Zhu et al., 2006a, 2006b). Trading partner pressure suggests that 

perceived pressure from upstream and downstream business partners influences a firm to 

adopt new technology in order to maintain cooperative relationships. Competitive pressure 

refers to perceived pressure from business competitors that forces a firm to adopt new 

technology for the sake of maintaining competitiveness. Regulations and government policies 

mean that governmental support requires a firm to adopt new technology. There are abundant 

studies to support the idea that the greater the external pressure, the greater the motivation for 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 914



a firm to adopt information technology (Chwelos et al. 2001; Grandon and Pearson 2004; 

Kuan and Chau 2001;Zhu et al. 2006a, 2006b). In recent cloud computing adoption research, 

Low et al. (2011) mentioned that pressure from trading partners has significant influence on 

the adoption of cloud computing. Also, Kirkpatrick (2011) reported that competitive pressure 

can force firms to adopt cloud computing. Therefore, the arguments above leads to the 

following hypothesis: 

H4: A firm facing more external pressure is more likely to adopt a higher level of cloud 

services. 

 

Methodology 

Data 

To test our research model, a questionnaire was designed to collect data on each of the 

variables in the model. Each of the items on the questionnaire was reviewed for content 

validity by an expert panel comprised of faculty whose work focuses on cloud computing, as 

well as some practitioners and consultants from industry. The initial questionnaires were pilot 

tested on ten firms randomly selected from the sample frame and, based on the responses 

received, some items were revised for clarity. After the questionnaire was finalized, we 

conducted a survey. The selected businesses for the survey were evenly distributed in four 

sectors of Taiwan’s main industries: Information and communications technology (ICT) 

manufacturing, ICT service, general service, and general manufacturing industry. Anecdotal 

evidence suggests that firms in the four industries tend to adopt cloud computing differently, 

with ICT industries leading in the use of cloud, while traditional industries appear to be 

laggards. Thus, the four industries provide appropriate testing fields for our research model. 

Eligible respondents for our survey are CIOs or senior IT mangers in each company.  

 

Our target sample was 200 Taiwanese firms. In total, 623 potential respondents were 
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contacted with a response rate is 32.1%. Figure 1 shows the sample’s statistics. We found that 

our surveyed companies were composed of 65% SMBs (< 200 employees) and 35% large 

corporations, which is in consistent with statistics indicating most Taiwanese companies are 

SMBs. Second, although Taiwan is famous for its high-tech industries, the numbers of IT 

employees and their IT budgets are pervasively low. Of the companies surveyed, 72% have 

fewer than 5 IT employees, and 72.5% of the surveyed companies have an annual IT budget 

of less than 5 million NT dollars (0.17 million USD). Based on this observation, it can be 

deduced that IT departments in Taiwanese companies serve a supporting function instead of 

having a core development focus. Given this, it can be interpreted that firms in Taiwan having 

low numbers of IT technicians and low IT budgets may view the adoption of cloud 

computing services as a reasonable substitute for their original IT systems.  

 

Table 1: Sample Characteristics 

Items Frequency % 

Numbers of Employee 

Under 200 130 65% 

200~500 45 22.5% 

Above 500 25 12.5% 

Industry 

ICT Service 53 27% 

ICT Manufacturing 53 27% 

General Service 51 25% 

General Manufacturing 43 21% 

Employees in IT department 

0-2 80 40% 

3-5 64 32% 

6-10 30 15% 

11-50 19 9.5% 

Over 50 7 3.5% 
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IT Budget in 2009 

Under NT. 1 million 63 31.5% 

NT. 1-5 million 82 41% 

NT. 5-10 million 22 11% 

NT. 10-20 million 16 8% 

Over NT. 20 million 17 8.5% 

 

Descriptive statistics 

As listed in Figure 2, among those advantages that cloud computing can bring to a firm, 

“Easy to install/upgrade/maintain,” “Off-site backup,” and “Reduce IT expenses (e.g.: IT 

devices, IT employees, IT maintenance)” are the top three benefits that most IT managers 

indicated. 

 
Figure 2 Perceived Benefits 

As for the disadvantages of the cloud service listed in Figure 3, the top three concerns are 

“Cloud provider cannot deliver quick response,” “Unexpected service outages,” and 

“Confidentiality”. It can be implied from the data that, due to the whole new concept of cloud 

service, it is still too risky for decision makers to hop on the bandwagon. Generally, IT 

managers in Taiwan maintain a reserved attitude toward cloud computing. 
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Figure 3 Business Concern 

Based on Figure 4, it can be observed that, when addressing environmental issues, Taiwanese 

companies are mainly concerning about the readiness of basic Internet infrastructure and the 

integrity of government regulations. One possible explanation might be that, since cloud 

computing is mainly distributed through the Internet, the image of highly dependable Internet 

access is on business practitioners’ minds (Lin and Chen, 2012). Other than Internet 

infrastructure and government legal enforcement, there is less concern about issues like 

whether other companies, competitors, or business partners already adopted cloud computing 

services. The respondents’ answers indicate a sense of being technology pioneers, who are 

not easily influenced by others (i.e. peers, competitors, or business partners) when facing new 

technology adoption issues. 

 

Figure 4 Environment issues 
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We further investigated firms’ intentions to migrate their current information systems to cloud. 

According to Table 2, the most popular information system already in cloud is the email 

system, and it also has the highest possibility of being transformed into a cloud-based system 

within one year. On the other hand, and probably due to privacy and confidentiality issues, the 

IT systems least likely to be migrated to cloud are Human Resources, Supply Chain 

Management (SCM), and Project Management systems. 

Table 2 Firms’ intention to migrate current information systems onto Cloud 

 
Already used 

cloud  

Will migrate to 

cloud in one year

No intention to 

migrate to cloud 

Email System 18% 26% 56% 

ERP 10% 13% 78% 

Human Resource system 8% 9% 84% 

Information Security system 8% 22% 71% 

Video conferencing system 7% 25% 68% 

CRM 4% 24% 73% 

e-Business 3% 21% 76% 

Project Management system 3% 18% 80% 

SCM 1% 17% 82% 

 

The questionnaire was designed in 5-point Likert scale and Table 3 shows descriptive 

statistics in more detail. We noted that the mean values of items in “Business Concerns” 

generally are higher, indicating firms are very cautious about the possible problems from 

using cloud computing, such as “confidentiality,” “vendor lock-in,” and “service outages”. 
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Table 3: Descriptive statistics 

Constructs Items Code Mean Std. Dev. 

Customization PB1 3.82 1.022 

Easily analyze data on Internet PB2 3.79 0.982 

Reduce deployment time PB3 3.87 1.007 

Reduce IT costs PB4 4.13 0.968 

Reduce IT employees costs PB5 3.74 0.971 

Perceived 
Benefits 
(PB) 

Ubiquitous access PB6 4.03 0.959 

Confidentiality BC1 4.68 0.808 

Incompatibility BC2 4.4 0.946 

Insufficient service quality 
guarantee 

BC3 4.24 0.969 

Internet Bottleneck BC4 4.2 0.985 

Service Outages BC5 4.67 0.809 

Underperformance BC6 4.3 1.086 

Business 
Concerns 
(BC) 

Vendor lock-in BC7 4.68 0.808 

Number of IT employees IC1 3.05 1.191 IT Capability 
(IC) Annual budget for IT department IC2 2.21 1.214 

Competitors Pressure EP1 3.03 1.261 

Government policy support EP2 3.91 1.105 

Partners pressure EP3 3.12 1.285 

External Pressure 
(EP) 

Regulations EP4 3.68 1.272 

In Table 4, our results show that cloud adoption is still in its initial stage since the adoption 

rate is very low (SaaS adoption rate = 30%; PaaS adoption rate = 5%; IaaS adoption rate = 

13%). Most Taiwanese companies are still conservative when considering cloud adoption, 

even though cloud has been discussed intensively over the past few years. Furthermore, when 

combining “planning to adopt” and “already adopted,” we found that the SaaS solution has a 
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relatively higher acceptance rate over the PaaS and IaaS solutions, which indicates that, at 

this early stage of cloud computing, firms are more willing to give SaaS application a chance 

to test cloud computing.  

 Table 4. Distribution of SaaS, PaaS, and IaaS adoption 

 
Data Analysis and Results Discussion 

Cloud Adoption Level: 

The results of the structural model are shown in Figure 2. Among the four factors listed in the 

proposed model, Perceived Benefits, Business Concerns, and IT Capability significantly 

influence cloud computing adoption, while External Pressure is not a significant factor. 

Cloud 
Adoption Level

External Pressure

Environment

IT Capability

Organization

Perceived Benefits

Business Concerns

Technology

0.212**

-0.194*

0.141**

-0.068

Cloud 
Adoption Level

External Pressure

Environment

IT Capability

Organization

Perceived Benefits

Business Concerns

Technology

0.212**

-0.194*

0.141**

-0.068

 
Figure 2 Results of Structural model (*p < 0.1; **p < 0.05; ***p<0.01) 

“Perceived Benefits” has a significant (p < 0.05) and positive coefficient, and it is the most 

SaaS Adoption PaaS Adoption IaaS Adoption 
 

Frequency Percent Frequency Percent Frequency Percent

No intention 57 28.5 176 88 161 80.5 

Will adopt within 12 months 83 41.5 14 7 13 6.5 

Already adopted 60 30 10 5 26 13 
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influential factor (0.212) when firms consider cloud adoption. It indicates that, at this stage, 

IT managers are instilled with the knowledge that cloud computing technology can be 

beneficial to their organization (e.g., reduces IT expense, easy to install/upgrade/maintain, 

etc.) and the more benefits they perceive the greater the level of cloud computing adoption. 

Thus, Hypothesis H1 is supported. 

 

As for Business Concerns, our results show that it has a significant (p < 0.1) but negative 

connection with the cloud computing adoption. Although slightly weaker than the influence 

of Perceived Benefits, it still indicates that, at this early stage of cloud computing, business 

concerns, such as confidentiality, service outages, and vendor lock-in, will hinder firms from 

adopting innovative cloud services; in other words, the more Business Concerns a firm 

perceives, the lower the likelihood for the firm to adopt cloud computing technology. 

Therefore, Hypothesis H2 is supported. 

 

The third factor, IT Capability, is also significant (p < 0.05), but “positively” influences the 

adoption of cloud computing technology. This result is contradictory to our original 

Hypothesis 3: a firm with lower levels of IT capability is more likely to adopt cloud. H3 

resulted from experts’ predictions and cloud vendors’ propaganda based on the cloud 

computing’s economic premise. However, our results indicate that firms with higher IT 

capability (more IT employees and greater IT budget) prefer cloud computing, probably 

because these firms are more familiar with the latest information technology, and keep up 

with dynamic IT trends. Also, greater familiarity with information technology infers a higher 

level of knowledge to use in the operation of newer information technology; thus, greater IT 

capability might allow for better management of, unpredicted turbulence brought by cloud, 

without undue economic impact. Lin and Chen’s (2012) recent qualitative study interviewing 

19 IT professionals in regard to their firms’ intentions to adopt cloud yielded similar findings. 
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A firm’s IT capabilities, such as existing knowledge and skills among personnel and the 

company’s experiences, are the keys when considering cloud computing adoption (Lin and 

Chen, 2012). Our empirical results confirm their qualitative finding.  

  

The fourth factor, External Pressure, is not significant (p > 0.1) and what is noteworthy is that, 

at this initial stage of cloud computing, external pressures from other companies, business 

partners, or even competitors and government regulations are not important factors when 

considering cloud adoption. A possible explanation of the result is that current cloud adopters 

somehow share the 2.5% “innovator” characteristic in the innovation diffusion lifecycle 

(Rogers, 1995). These pioneers love to embrace just-launched technologies and are not easily 

affected by other people. They lead the trend instead of being led. Therefore, external 

pressure is not a significant factor, which is quite different from previous innovation diffusion 

studies focusing on more mature technologies.   

 

Conclusion 

Cloud computing is a new technology paradigm that requires a careful and thorough 

examination when considering firm-level adoption. This empirical research, with 200 

respondents, systematically examines cloud computing adoption through the lens of the TOE 

framework. The results indicate that when talking about cloud adoption level, three factors 

significantly influence the final decision; “Perceived Benefits” and “IT capability” are 

positively related, while “Business Concerns” is negatively related to cloud computing 

adoption. Among the three significant determinants, “perceived benefits” has the strongest 

effect, and this result provides empirical evidence to support previous qualitative cloud 

adoption studies: early cloud adopters appear to place more emphasis on the perceived 

benefits of technology (Lin and Chen, 2012).  
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ABSTRACT 
 
The purpose of this study is to understand and assess the factors influencing priorities for 
investment in analytics software and services in organizations. It is based on data obtained from 
a series of intensive workshops held by IBM with potential clients over 2009 - 2011.  The factors 
considered include assessments of current analytics maturity and aspirations within defined 
analytics areas, as well as industry, geography, year, and workshop type. Univariate analysis and 
predictive models were employed to better understand the importance of the various factors on 
analytics investment priorities. The results show significant differences across industries, 
geographies, and time, as well as the effect of current analytics assessments on future priorities. 
 
Keywords: analytics, business intelligence, IT investment 
 

INTRODUCTION 
 
IBM’s Smarter Analytics approach offers a broad, integrated portfolio of information and 
analytics capabilities, spanning software, hardware and services. The benefit is better and faster 
decisions, and process automation. IBM has offered workshops for organizations to analyze, 
strategize, and plan for investments in analytics.  Beginning in 2009, these workshops were 
called Information Agenda Roadmap Workshops. Starting in 2011, additional workshops with 
the same format were also offered, targeted at functional divisions of an organization, and were 
called Functional Assessment workshops. Through each engagement, IBM gathered extensive 
details on their clients’ current maturity capabilities and future goals, and provided their 
recommendations for clients’ information agenda. From summary workshop documents, a data 
base was developed that contains a capability analysis and assessment for each workshop. The 
purpose of this research is to analyze the prioritized capability assessment (PCA) data to 
determine if there are differences across organizations in terms of geography, industry, and time, 
as well as to determine the effect of maturity and aspirations within defined analytics areas. The 
results provide insights into the determinants of organizations’ analytics investment priorities. 
 

DATA COLLECTION AND METHODOLOGY 
 
The data include the organization’s Account name, the Workshop type, an Industry code (16 
categories), a Geography code (7 categories), the Year of the workshop, 12 numerical values on 
a 0 to 10 scale evaluating the current (As Is) maturity level, aspirations (To Be, or 2B), and the 
difference between these (Gap) in four areas: Define and Govern (DG), Analytics & 
Optimization (AO), Trusted Information (TI), and Information Foundation (IF). The 
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subcategories defining each of the four areas are given as Table 1. We define an organization as 
having a Prioritized Capability Area (PCA) in DG if at least one of the subcategories of DG as 
listed in Table 1 was indicated as a priority. The same definition is used for the other three 
capability areas (AO, TI, and IF). For example, if Information Integration was reported as a 
priority, then TI is a PCA. The data were collected from organizations all over the world over a 
three-year time frame (2009 – 2011).  The data formats were standardized and researchers 
gathered as much as possible in the English language. 
 
A total of 771 records were collected, with 393 having usable data for the analysis. Extensive 
procedures were followed to clean and validate the data prior to analysis. It is important to note 
that the data set is a representative sample of organizations working with IBM and is not a 
random sample of organizations in the marketplace. However, given the sample size and the 
diversity of the organization size, industries, and geographies represented, the data present a 
good picture of the current state of analytics. 
 
After some preliminary analysis, the 16 industry codes were reduced to nine industry sectors: 
Banking & Financial Markets, Insurance, Communications, Government, Healthcare, Industrial 
& Chemical, Retail, Consumer Goods, and Travel & Transportation. Similarly, the seven 
geographic codes were reduced to six geographic regions: North America, Western Europe, 
Central & Eastern Europe & Middle East & Africa (CEE/MEA), Latin America, Japan, and Asia 
Pacific. 
 
Univariate analysis was employed to understand the basic relationships across the data, followed 
by regression analysis. All analyses were performed using IBM SPSS software. 
 
Table 1: Subcategories Defining Each of the Four Analytics Capability Areas 
 
Information Foundation 
 Data Management – access, scale, flexibility and optimal query performance 
 Metadata Management – establish, publish, maintain central repository of data 
 Content Management – capture, store, manage, deliver unstructured data 

Trusted Information 
 Information Integration – extract, capture changed data, transform information 
 Information Quality – monitor, standardize, match, accurate data 
 Master Data Management – consistent view of entity, authoritative & trusted source of 

information 
 Business Process Management – automate response to business events 
 Records Management – retain, archive or delete data for compliance 

Define & Govern 
 Strategy - capture, integrate, process information 
 Architecture – document standards, policies & principles 
 Stewardship – data governance and definitions 
 Processes – data flow and quality control 

Analytics & Optimization 
 Business Intelligence & Performance Management – access to analyze, tailor & 

deliver timely, reliable forecasts, plans, reports, queries 
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 Advanced Analytics – statistical modeling and data mining to find patterns & 
probabilities to make predictions on future events 
 

FINDINGS 
 
Based on the results of regression analysis, the principal findings are as follows: 

 Industry plays some role in the determination of PCA. 
o A client in the communication, insurance and travel & transportation sectors is 

more likely to name IF a PCA, in comparison to otherwise similar clients. 
o A client in the industrial & chemical, insurance, communication, government and 

consumer goods sectors is less likely to name DG a PCA, in comparison to 
otherwise similar clients. 

 Geography plays some minor role in the determination of a PCA. 
o A client located in Japan is less likely to name DG a PCA, in comparison to 

otherwise similar clients located in North America. 
o A client located in Western Europe is more likely to name DG a PCA, in 

comparison to otherwise similar clients located in North America. 
 Year plays some role in the determination of a PCA. 

o A client in 2009 was more likely to name IF a PCA, in comparison to otherwise 
similar clients in later years. 

 Nature of workshop plays some role in the determination of PCA. 
o A participant in an Information Agenda Roadmap workshop is more likely to 

name IF and/or DG a PCA, in comparison to otherwise similar clients 
participating in Functional Assessments. 

 Capability measures (in some form) play a role in the determination of PCAs.  There is 
mixed support for a maturity path that identifies AO as a PCA of mature clients 

o The size of the gap in an area is directly linked to the tendency to name that area a 
PCA.  (A client with a higher IFGap is more likely to name IF a PCA, in 
comparison to otherwise similar clients.  A client with a higher DGGap is more 
likely to name DG a PCA, in comparison to otherwise similar clients.  A client 
with a higher TIGap is more likely to name TI a PCA, in comparison to otherwise 
similar clients.  A client with a higher AOGap is more likely to name AO a PCA, 
in comparison to otherwise similar clients.) 

o A client with a higher level of DGAsIs is more likely to name DG a PCA, in 
comparison to otherwise similar clients. 

o There are also effects across areas. 
 A client with a higher AOAsIs is less likely to name DG a PCA, in 

comparison to otherwise similar clients. 
 A client with a higher AOGap is less likely to name TI a PCA, in 

comparison to otherwise similar clients. 
 A client with a higher DGGap or higher TIGap is less likely to name AO a 

PCA, in comparison to otherwise similar clients.  Unexpectedly, a client 
with a higher IFGap is more likely to name AO a PCA, in comparison to 
otherwise similar clients. 
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SUMMARY AND CONCLUSIONS 
 

The results show significant differences in priorities for analytics capabilities across time, 
industries, and geographies.  They also show which areas of analytics maturity and aspiration are 
significant in explaining analytics capability priorities. The findings from this paper provide 
insight into analytics investment priorities within organizations. They highlight the 
interrelatedness of four different areas that might require analytics investment if organizations 
wish to improve their capabilities to remain competitive. 
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Abstract 

Farmers need accurate, timely and relevant information to resolve critical issues and in general to manage and 

adapt their farming processes in order to remain viable and competitive.  Farmers commonly seek this 

agricultural information through extension agents and programs and more recently through the Internet.  While 

many farmers have access to various Internet based extension tools using rural focused websites and Web 2.0 

technologies, not enough is known about the uptake and effectiveness of these tools.  This paper describes a 

preliminary investigation into discovering the critical factors that influence Queensland farmers’ effective use of 

Internet based extension tools.  The research has the potential to improve decision-making in agricultural 

enterprises by assessing the usability and effectiveness of existing tools and providing guidelines for the 

development of new tools based on Web 2.0 technologies.   

 

Keywords: agriculture, extension tools, Internet, Web 2.0, Australian farming 
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1. Introduction 

Global, economic and technological changes have had a significant impact on Australia’s 

rural community.  Consequently, Queensland farmers are under increasing pressure to adapt 

their farm management processes in order to remain viable and competitive in an increasingly 

complex environment of rapid change and development.  Extension delivery methods and 

content must also adapt to this changing environment and the more specialised needs of 

farmers.   

 

Farmers commonly seek agricultural information through extension agents and programs, 

which are more recently complemented through using the Internet.  While there is no 

shortage of agricultural information on the Internet, the challenge is to pinpoint the relevant, 

useful and important information (Fountas et al. 2006).  Using the Internet to disseminate 

information to farmers is a fast and cost-effective extension method that could be used to 

enhance or compliment the usual face-to-face interactions and distribution of printed 

materials.   

 

Farmers need tools to enable them to make informed decisions that are vital to the overall 

operations, management, marketing and sustainability of farms.  This is emphasised by 

Rivera (2000, p. 33) who claims that ‘knowledge is the power to greater profits and larger 

markets’.  Furthermore, Marsh and Pannell (2000, p. 606) suggest that farmers require ‘more 

sophisticated and individually-tailored technical, management and marketing information’.  

The ability to easily acquire current information, to create, store, exchange and use 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 933



information in order to improve farming outcomes can be achieved through the use of 

extension programs or tools.   

Agricultural extension agents ‘present information about industry advances that may 

positively impact local farmers and livestock producers’ (Kramer n.d.).  Extension agents 

realise the potential benefits of the Internet and are keen to utilise this technology to inform 

farmers about pertinent rural issues and alternative management practices (Hall et al. 2003; 

Howell & Habron 2004).  There are various ways in which the Internet is currently used to 

disseminate agricultural information.  Making information available to farmers on websites is 

the obvious application; as is using links to other websites or information repositories (e.g. 

newsletters, alerts, services, current media releases and research reports); and emailing the 

relevant information to farmers is also an effective option. 

 

But the Internet not only has the potential to further expand the range of information 

delivered to farmers.  It also provides the platform for the development and widespread use of 

Internet Based Extension (IBE) tools, again providing further opportunity for farmers to 

manage their farm businesses more efficiently and effectively, and enabling extension agents 

to provide a better service to their clients.  For example, a set of IBE tools called “Agbiz: 

Queensland agribusiness decision toolkit” is accessible via the Queensland Government 

Department of Agriculture, Fisheries and Forestry (DAFF) website (DAFF 2012).  The IBE 

tools available from this website offer a range of cropping and livestock tools, as well as 

generic financial and farm management tools available via downloadable spreadsheets.  For 

example, the spotted gum productivity assessment tool enables farmers to estimate timber 

and grazing productivity and also the carbon stored in their spotted gum forests. 
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IBE tools have the potential to facilitate decision-making and provide the opportunity for new 

ways of interacting, engagement and collaboration.  James (2009) suggests that information 

sharing and collaboration will grow as awareness and availability of IBE tools increases.  

Furthermore, James (2009) also suggests that as extension agents expand their use of IBE 

tools, they will be better equipped to support their clients, thus leading to better outcomes for 

Australian agriculture.  Nonetheless, there is still a valid place for traditional extension 

methods and therefore, IBE tools should be adopted as complimentary extension methods.  

This is emphasised by James (2009) who advises that IBE tools be combined with an existing 

extension strategy aimed at increasing engagement and collaboration.   

 

The sharing of knowledge and giving advice by farmers is as old as the industry itself.  This 

sharing can be continued and enhanced through the use of Web 2.0 technologies as they have 

the potential to further expand IBE tools.  Web 2.0 technologies are not a new version of the 

Internet or the World Wide Web; rather, they extend the functionality and usability of the 

Internet beyond that of a static webpage by fostering group interaction, sharing and 

collaboration in a dynamic environment focused on users.  A particularly attractive feature of 

Web 2.0 technologies is that of encouraging human interaction, thereby promoting a greater 

sense of community in an otherwise cold social environment (Kamel Boulos 2007).  

Increasingly popular Web 2.0 technologies include wikis, blogs, social networking and 

podcasts, RSS feeds, audio and video conferencing; and there are many more emerging such 

as, social bookmarking (also known as folksonomies and tagging), crowdsourcing, mashups, 

and virtual worlds.   
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Clearly, the Internet and Web 2.0 technologies provide a platform to deliver IBE tools for 

extension agents and farming communities.  Using these technologies to collaborate and 

communicate, and to generate and share information may foster a collective intelligence and 

may also provide a cost-effective method for increasing productivity and ultimately 

competitive advantage.   

 

The Beatsheet blog (http://thebeatsheet.com.au/) is an example how Web 2.0 technologies are 

currently being used as a communication tool by the Queensland entomology team at DAFF 

to address pest management issues.  Charleston, Miles and McLennan (2009) indicate the 

Beatsheet blog was selected as a fast, readily accessible method available globally but 

targeted at northern New South Wales and Queensland field crop producers, consultants and 

researchers.  Whenever there is a posting to the blog, a link is sent to all subscribers via email 

notification.  Prior to launching this blog in July 2007, fortnightly newsletters and grower 

meetings were the main form of communication but for communication of urgent issues 

farmers were notified by phone, email or media releases (Charleston, Miles & McLennan 

2009).  These methods were inadequate in crisis situations where notification and advice 

about pest issues was critical to sustainable production.   

 

While IBE tools have the potential to effectively support farm management, the right tools 

must be designed and developed around farmers’ information needs and their skills.  This is 

supported by Easdown and Starasts (2004) claiming that the value of information acquired 

from the Internet by farmers is conditional on its local contextualisation and the development 

of interactive capabilities.  Clearly, if the tools are not right for the job at hand then they will 

not be used, regardless of their source.   
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2. The Research problem 

Despite Queensland farmers having access to various IBE tools in the form of rural focused 

websites and Web 2.0 technologies, not enough is known about the uptake and effectiveness 

of these tools.  Factors affecting adoption and effective use of IBE tools, as well as the 

overall perceived usefulness of various rural focused websites will be used as guiding 

elements in the proposed research project.  The points shown below indicate questions that 

will be investigated in this research project. 

• Is access to the Internet simple, fast, reliable and affordable?  

• What are farmers’ perceptions about the skills needed to effectively use rural focused 

websites and IBE tools; do farmers believe they have the necessary skills?  

• What IBE tools are being used and for what purpose? 

• What rural focused websites are commonly used and why are these used as opposed 

to others that offer a similar service? 

• How are these websites and IBE tools perceived in terms of their ease of use and their 

usefulness?  

• How could these websites and IBE tools be improved? 

• How could access be improved? 

• Are there information requirements not addressed by rural focused websites or IBE 

tools? 

• What would farmers like to access or more easily access on the Internet to assist them 

in improving their farming practice? 
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Questions and elements of this nature form the fundamental basis for this research project 

with the overall goal of better understanding the factors that influence Queensland farmers’ 

use of the Internet and IBE tools.  Hence, factors that affect the adoption of these tools and 

the effective use of these tools need to be ascertained.   

 

Therefore the objectives of this research study are based on the following research questions:  

i. What are the critical factors that influence Queensland farmers’ effective use of IBE 

tools? 

ii. How do Queensland farmers perceive IBE tools? 

iii. What factors need to be considered to enable Queensland farmers to more readily 

adopt IBE tools?  

iv. What guidelines can be established for the development of IBE tools used by 

Queensland farmers? 

 

3. Research design 

The research investigation lends itself to qualitative research, thus enabling a better 

understanding of people and the social and cultural contexts in which they interact (Myers & 

Avison 2002).  Consequently, the research is planned to explore how these social and cultural 

contexts may influence the perception, decisions and needs of Queensland farmers in relation 

to their use of rural focused websites and IBE tools.  By interviewing Queensland farmers, 

the researcher endeavours to understand the thoughts and perceptions of these farmers and 

explain their actions and decisions in relation to their use of these tools.   
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In 2013 the researcher will gather data from farmers attending pre-arranged industry group 

meetings and workshops organised by extension agents from DAFF.  During these meetings 

volunteer participants will complete a short electronic questionnaire; being short, the 

questionnaire will not interfere with the primary purpose of the meetings.  Hence the data 

collection at this preliminary stage will be of an introductory nature but will provide 

fundamental input to the rest of the research.  It is anticipated that this data will establish a 

background analysis of the problem and provide insight to the main concerns, attitudes and 

opinions of Queensland farmers in their use of the Internet and IBE tools.   

 

While it is becoming increasingly common for questionnaires to be completed via the 

Internet, this option would exclude a vital part of the population that needs to be targeted by 

this research i.e. those farmers that do not use the Internet regularly.  Moreover, once a 

farmer has already made the commitment to attend the DAFF meeting, only a short amount 

of time will be required to complete the survey and it will not interfere with their daily farm 

routine.   

 

The questionnaire will consist mainly of structured questions that will require respondents to 

choose answers from a range of options or to use a rating scale.  It will take the form of an 

electronic survey using TurningPoint software to display a set of polling slides within a 

PowerPoint presentation.  Throughout the presentation, the participants will use hand-held 

devices commonly called ‘clickers’ to lodge their responses to the questions.  The software 

captures the results and can immediately display the results graphically.  This provides a fun 
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and engaging atmosphere with immediate feedback not only to the researcher but also to the 

participants.  The researcher also hopes that the presentation will inform the participants of 

the significance and relevance of the research to the extent that some of these farmers will 

volunteer to be interviewed individually.    

 

The data collected will be used to inform the development of questions to be used in semi-

structured interviews with individual Queensland farmers.  These interviews may also include 

a practical segment where farmers could demonstrate their use of rural focused websites and 

IBE tools thus allowing more directed and in-depth questions to be addressed.  The flexible 

and dynamic style of these interviews is particularly suited to developing an understanding of 

the individual perspectives of farmers, thus providing data to be further explored and 

analysed.  

 

4. Analysis 

The diffusion of innovations (DOI) theory (Rogers 1983) will form the basis of analysis and 

categorisation of farmer acceptance of IBE tools.  Rogers outlines the five components of 

innovation and these are shown in table 1.   

 

Factor Description (based on Rogers 1983) 

Relative Advantage  

 

This relates to how much better the innovation is over what was 

previously offered. 

Compatibility   How compatible is the innovation with respect to the individual’s 
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mind set and lifestyle. 

Complexity or 

Simplicity   

Is the innovation perceived to be complicated or difficult to use?  If so 

then the rate of adoption will be lower. 

Trialability   

 

This relates to how easy it is for the user to trial the product.  If it is 

easy to experiment with, then adoption will be quicker. 

Observability   This relates to how easily the innovation is noticed by others.  The 

higher the visibility of the innovation, the more communication one 

would expect and this will result in comments in favour or against the 

innovation. 
 

Table 1 – Parameters associated with the Diffusion of Innovations theory (Rogers 1983) 

 

Of the parameters outlined in table 1, it is expected that compatibility, complexity and 

trialability will be most important for this study as anecdotal evidence indicates a perception 

that the Internet is hard to use and complex, thus making trialability difficult for farmers.  

This evidence is based on the second author’s experience as an extension officer for the 

Queensland Department of Primary Industries although this may have changed in recent 

years.   

 

The analysis will use both qualitative and quantitative approaches with identification of major 

themes being undertaken with the qualitative data.  The themes will be based on DOI (Rogers 

1983) with the interview transcripts expected to fall into the major themes of relative 

advantage, compatibility, complexity, trialability and observability.  Further quantitative 

analysis will also be undertaken using structural equation modelling (SEM) or partial least 

squares (PLS) modelling of the quantitative data obtained from the Likert scores and the 
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clicker data obtained at the DAFF meetings.  The choice of SEM or PLS will depend on the 

number of responses obtained as PLS is not as sensitive to smaller sample sizes as is the case 

with SEM.  

 

5. Discussion 

The Internet provides the ideal medium for farmers to harness knowledge and information 

from various sources locally and globally and this can lead to the types of improvements 

associated with greater profits and larger markets through the effective use of individually 

tailored information (Marsh & Pannell 2000; Rivera 2000).  Using these tools has the 

potential to improve farm management and productivity and enable extension agents to 

provide a better service to their clients thus leading to better outcomes for agricultural 

enterprises in Australia.  The research will develop guidelines to inform and enable better 

adoption of rural focused websites and IBE tools through the analysis of existing DAFF 

websites to determine their effectiveness in disseminating relevant economic decision tools 

and associated information to Queensland farmers.  From this analysis, we expect to be able 

to identify opportunities and implications for future development and delivery of appropriate 

services and tools for farmers.  It is expected that these tools will be interactive and use Web 

2.0 technologies, thus overcoming the present system of downloading a spreadsheet and 

running it on each individual’s personal computer.  Through the use of interactive processes, 

we would expect to be able to develop a database of instances of farmers using the decision 

tools and this can be used to enhance the extension effort for DAFF through a more thorough 

knowledge of the problems that farmers face and how they are trying to solve these problems.  

This may provide a basis of sharing and collaboration as outlined as being desirable by James 

(2009) and these potential improvements will grow as the use of IBE tools increases over 

time.  
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6. Conclusions 

This research has the potential to improve decision-making in agricultural enterprises by 

assessing the usability and effectiveness of existing tools and providing guidelines for the 

development of new tools based on Web 2.0 technologies and has the potential of providing 

contextually relevant decision tools to farmers in a private, Internet based setting.  The 

recommendations from this research could lead to further development of IBE tools which 

may have a more widespread market.  Additionally, through the sharing of knowledge and 

the creation of a corresponding knowledge base, a repository of instances where farmers have 

used the tools and the results regarding their impact on farming practices or management 

could be established.  If this is achieved, it could lead to more targeted and informed 

extension efforts by DAFF through a more intimate knowledge of what farmers’ problems 

are and the data they have for solving these problems. 
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Database management remains a core component of Information Systems (IS) curriculum.  

Students majoring in IS are typically required to complete one or more courses that cover 

database design, development, use and administration.  While the content and learning objectives 

in these courses is expanding to include models, techniques and technologies to manage 

unstructured data, there is still a strong emphasis on the relational model and structured query 

language (SQL).  SQL is a standardized programming language for defining, manipulating, 

querying and administering relational databases.  In contrast to imperative languages, that 

provide step by step instructions to accomplish a particular task, SQL can be used as a 

declarative language (especially for querying), to specify the task to be done without necessarily 

spelling out the details of how to do it (Chamberlin, 2012).   Although SQL can be used for 

querying without prior knowledge of programming constructs such as variables and control 

structures, learning to write correct queries for complex tasks is a challenge. 

 

There are two primary sources of complexity in query tasks – transformational/lexical and 

structural.  Transformational or lexical complexity is associated with the chasm between the 

query request and the target data model, and is a function of the effort required to map a query 

task to relevant elements in the data model.  Structural complexity is attributable to the gap 

between the query request and the target SQL statement, and is related to the effort needed to 

represent the query task in terms of the required SQL clauses, functions, and keywords. 

  

Cognitive load theory (CLT), which elaborates on human cognitive processes and the 

interactions between working and long-term memories, is used to research and design 

instructional materials and strategies to facilitate complex learning (Sweller, 2005; Sweller and 

Chandler, 1994; van Merriënboer and Sweller, 2005).  According to CLT, humans rely on long 

term memory and its repository of knowledge stores or schemata to work in conjunction with 

working memory, which is limited in its capacity and duration for dealing with novel data, to 
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recognize, process and solve problems. Since CLT posits that expertise is a function of schemata 

complexity and automation, instructional design and strategies that promote schemata 

development in long term memory while easing the demands on working memory can be 

beneficial to learning complex tasks.  The cognitive load on working memory can be intrinsic 

(function of the interactivity among the elements to be learned), extrinsic (tied to how and what 

learning materials are presented; irrelevant and inappropriate materials increase extrinsic load), 

and germane (associated with activities that encourage schemata construction). 

  

Our research agenda is to develop instructional methods that are effective in teaching declarative 

programming.  We are conducting studies to test the efficacy of different strategies in reducing 

cognitive load for novice SQL learners, and one of our experiments addresses the following two 

research questions:   

1. Do novices perform better when query tasks are worded as pseudo-SQL? 

2. Do novices perform better when asked to complete a template with guiding questions 

prior to writing the query statement? 

As shown in in Figure 1, we expect task wording and template usage to moderate the relationship 

between task complexity and query writing performance by mitigating the 

transformational/lexical and structural sources of complexity respectively. 

 

Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Our study participants were Computer Information Systems and Computer Science students 

enrolled in two sections of a junior-level database management course at a large US public 

university.  We used a 2*2*2 repeated measures factorial design for our study.  Each of the three 

Task Complexity 

Task Wording Task Wording 

Template Usage 

Query Writing Performance Task Complexity 
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factors has two levels - high vs. low task complexity, managerial-English vs. pseudo-SQL task 

wording and template use vs. no template use.  A balanced Latin-square design was used to 

minimize carry-over effects (Pezzullo, 2008; Williams, 1949).  We developed a custom 

application that a) provided an interface for subjects to perform the experimental tasks, and b) 

had back-end code to capture and record relevant performance data for each subject including the 

query tries, times taken and errors generated.  

 

We are analyzing the data gathered from this experiment, and will present the results at the 

conference. 
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ANALYSIS OF THE IT SOLUTION ADOPTION 

TIMMING: CASES OF KOREAN COMPANIES  
 

Abstract 

 

IT systems have become more significant as a corporate asset in terms of business 

strategies. Enterprise customers are facing the challenge of reducing cost and time while the 

demand for successful implementation of IT solutions is increasing. Reducing the cost and 

risk of IT solution implementation and gaining information about successful IT investment is 

critical for decision makers. However, information of successful IT implementations has been 

limited or not readily available.  

 

Since IT success cases are one of the key sources of information about successful IT 

implementation, this paper analyzed 1,240 Korea IT success cases during the past 28 years. 

We studied which IT solutions were adopted and its adoption time, comparing commercial 

and non-commercial sectors, and furthermore, three industries in the commercial sector. 

Statistical results show that the commercial sector adopted IT solutions several years earlier 

than the non-commercial sector while there was no year difference among the three 

commercial industries.  

 

 

 

 

 

 

Keyword: IT solutions, success case, classification method, IT solution adoption, speed 

of IT solution adoption 
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ANALYSIS OF THE IT SOLUTION ADOPTION 

TIMMING: CASES OF KOREAN COMPANIES 
 

1. INTRODUCTION 

IT systems have become a significant part of corporate assets in terms of supporting 

current business strategies and adopting new business strategies (Henderson and 

Venkatraman, 1993). Enterprise customers are facing the challenge of reducing cost and time 

while demand for the successful implementation of IT solutions is increasing. Due to the 

economic downturn at the end of 2008, enterprise customers have reduced their IT spending 

by -7.1 % (Ha, 2009) while the ratio of IT cost to existing systems increased in Korea 

(Knowledge Research Group, 2007). Information on successful IT investment is one of the 

key areas for decision makers to consider in order to reduce costs, potential risks, and 

implementation time. 

Obtaining information about successful IT implementations has not been easy: 

Corporations publish successful IT implementation cases in seminars, presentations, 

consulting reports, IT magazines, and publications from vendors and, therefore we have used 

as our main sources IT magazines and publications from IT solution vendors in this research.   

In this paper, which is an analysis of 1,240 Korea IT success cases from eight different 

sources during a 28 year period from 1982 to 2009, we look at which IT solutions were 

adopted and when, comparing commercial and non-commercial sectors and three commercial 

industries by answering the following two questions: 1) What is the difference in terms of IT 

solutions deployment? and 2) What is the difference in terms of the adoption timing of IT 

solutions?  

For example, even though it is generally accepted that the commercial sector adopts IT 

solutions earlier than the non-commercial sector, there has been little solid research to back 
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this up. Our analysis of the difference of adoption timing can provide valuable information 

about which sector or industry adopted IT solutions earlier than others and why.   

In section 2, this paper presents an overview of the research on the classification method 

of IT solutions, and proposes a new IT solution classification method in order to classify IT 

solutions for the detailed IT deployment analysis. Section 3 gives the data collection method 

and the analysis of IT success cases by industry and three IT categories. Finally, Section 4 

presents the comparison analyses between commercial and non-commercial sectors and 

among the three commercial industries.  

    

2. CONCEPTUAL DEVELOPMENT OF IT SOLUTION CLASSIFICATION 

METHOD 

2.1. Literature Review 

There are several key areas for improving corporate performance such as providing a 

more secure IT environment, improving employee productivity, and enhancing business 

processes and strategic decision capabilities. In order to develop and sustain the IT capability 

for providing the benefits of IT solutions, corporations utilize their internal and external 

resources related with IT. In order to explain and classify the resources of IT capability, the 

resource-based view (RBV) has been widely used (Ross et al., 1996; Byrd and Turner, 2000; 

Bharadwaj, 2000; Tippins and Sohi, 2003; Bhatt and Grover, 2005; Ray et al., 2005). The 

first capability of the RBV is the resource related with knowledge of IT people. Bharadwaj 

(2000) defined this resource as human IT resources including technical IT skill and 

managerial IT skills while Ray et al. (2005) defined this as technical IT skills needed to 

develop IT applications. The second one is the resource related with external environment. 

Bharadwaj (2000) defined this as IT enabled intangibles including customer orientation, 

knowledge asset and synergy while Bhatt and Grover (2005) described this resource as the 
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dynamic capability which reflects the level of response to environmental threats and 

leverages the opportunities. The third capability is the resource related with technical IT 

infrastructure. Bhatt and Grover (2005) described this technical IT infrastructure as value 

capability. Microsoft defined IT infrastructure as the important framework and strategic 

assets for managing and sustaining corporate efficiency by proving necessary services and 

applications through software (Microsoft, 2006).  

While RBV explained all IT related resources in corporations, the technical layer view 

explains the IT infrastructure as several layers of IT solutions (Duncan, 1995; Broadbent and 

Weil, 1997; Ross and Weil, 2002; Lee, 2008; Choi, 2009; Microsoft, 2008). (Table 1)  In 

order to develop an appropriate classifying method for IT solutions implemented related with 

the IT infrastructure, previous research on the technical layer view for classifying the IT 

infrastructure were reviewed.  

 

<Insert Table 1 here> 

 

In a technical-based view, Duncan (1995) classified IT Infrastructure as having four layers: 

platform, network, key data, and core data processing applications. In 1997, Broadbent and 

Weill (1997) classified it as three layers: IT components, human IT infrastructure, and shared 

IT service. Ross and Weil (2002) classified IT architecture as five layers: 1) high volume 

transaction processing, 2) real-time response, 3) analytical and decision support, 4) work 

group support and enterprise based on IT Processing type, and 5) business context, business 

purpose, and business requirement. For analysis of IT spending and IT issues, IDC Korea 

(Lee, 2008; Choi, 2009) used its own IT solution classification method and classified the IT 

solution as having three types: 1) hardware, including personal computer, server, and storage; 

2) software, including ERP (Enterprise Resource Planning), CRM (Customer Relationship 
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Management), SCM (Supply Chain Management), KMS (Knowledge Management System), 

BPM (Business Process Management), BI (Business Intelligence), SMS (System 

Management System) and security; and 3) the telecommunication equipment and IT services.  

Microsoft, one of the largest enterprise software solution providers in the world, 

developed its IT optimization framework (Microsoft, 2008) in order to classify customer’s IT 

solutions into three categories: core infrastructure optimization model, business productivity 

infrastructure optimization model and application platform optimization model. However, 

because Microsoft’s IT optimization framework was developed to classify the IT solutions of 

Microsoft, that framework cannot adequately explain the IT solutions from other IT solution 

providers such as ERP and SCM. We chose and extended the IT optimization framework of 

Microsoft to cover more IT solutions in order to analyze and explain the adoption of IT 

solutions. 

 

2.2. Research Model: classification method of IT solutions 

The proposed classification method classified IT solutions into three categories: 

infrastructure solution, business productivity (BP) solution, and enterprise system (ES) 

solution (Figure 1).  

 

<Insert Fig. 1 here> 

 

The infrastructure solution category is related to efficient IT management in areas such as 

network, security, and system management. The benefit of solutions from the infrastructure 

category affects all employees and provides a more secure and flexible IT environment while 

IT solutions of the BP solution category such as Unified Communication (UC) and KMS are 

solutions for enhancing the productivity of employees. The benefit applies to all employees 
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who use these BP solutions. Finally, ES solutions such as ERP, SCM, and CRM are for 

managing corporate business processes and supporting the corporate decision-making process. 

According to Shang and Sheddon (2002), the ES solution is a set of packaged application 

software modules with an integrated architecture that contains deep knowledge of business 

practices as a form of generic “semi-finished” products. In detail, the infrastructure solution 

category helps a corporation create a secure and well-managed IT environment while 

reducing the overall IT cost. This solution area is efficient in deploying and managing server, 

network, security, database, performance, backup, and directory services. We classified the 

core infrastructure into 19 IT solutions: 1) network, 2) security, 3) virtualization, 4) system 

management, 5) data center, 6) disaster recovery, 7) archiving, 8) application performance 

management, 9) storage, 10) server, 11) EAI (Enterprise Application Integration), 12) EDI 

(Electronic Data Interchange), 13) database, 14) WAS (Web Application Server), 15) 

directory service, 16) desktop, 17) printing solution, 18) CAD (Computer-Aided Design) and 

19) backup.  

BP solutions include a set of solutions that will increase the productivity of employees. 

Furthermore, it should improve the capability of analyzing and making business decisions for 

improved performance. This solution consists of various solutions for employees such as 

unified communication and collaboration systems, email systems, approval systems (i.e., 

Groupware), enterprise content management systems, enterprise search systems and 

enterprise portals. The BP solution category has 10 IT solutions: 1) UC (Unified 

Communication), 2) ECM (Enterprise Contents Management), 3) BSC (Balance Score Card), 

4) Electronic Mail system, 5) Groupware, 6) Office system, 7) EP (Enterprise Portal), 8) PMS 

(Project Management System), 9) KMS and 10) enterprise search.  

ES solutions provide IT solutions that drive business forward by quickly delivering 

business process improvements through ERP, SCM, and CRM and making custom solutions 
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by productive development platforms and web platforms. It also provides a process 

connection between corporations and external business stakeholders such as customers, 

partners, and government agencies. This solution consists of various solutions for 

corporations such as ERP, SCM, CRM, PDM, PRM, development platforms and web 

platforms. The ES solution category has 15 IT solutions: 1) ERP, 2) CRM, 3) SCM, 4) PRM 

(Partner Relationship Management), 5) custom developed solution, 6) PDM (Product Data 

Management), 7) e-Procurement system, 8) BI, 9) eLearning system, 10) development, 11) 

BPM (Business Process Management), 12) mobile system, 13) EDM (Enterprise Data 

Management), 14) FMS (Facility Management System and 15) web portal system.    

 

3. COLLECTION OF IT SUCCESS CASES AND PRELIMINARY ANALYSIS 

3.1. IT success case  

IT success cases are the stories of successful implementation of specific IT solutions in a 

company and are published in IT magazines and vendor web pages. Obtaining valuable 

information from the IT success case is one of several ways to know about successful IT 

investment. Usually corporations publish these success cases in seminars, presentations, 

consulting reports, IT magazines, and publications from vendors. Publishing their successes 

shows that they have obtained several benefits from successful IT solution adoption. An IT 

success case is presented with a description of the adopted solution and its benefits along 

with an interview with customers. Shang and Seddon (2002) stated “The published success 

stories represent a rich source of carefully collected, accessible, up-to-date information about 

IT solutions that have not been available hitherto for research into information systems.” 

They also comment on the risks of using vendor published data. “Stories published by 

vendors could be representing their products in the most favorable light and are therefore 

unlikely to discuss any failures. On the other hand, vendors need approval from their clients 
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to publish, and the client can be contacted directly to confirm the details of the claimed 

benefits. When the above limitations are recognized and compensated for, web published 

vendor success case stories represent a new and valuable source of information about the 

benefits from implemented IT solutions.” 

When it comes to collecting information about IT success cases, there are eight important 

facts to include: 1) company name, 2) industry type of the company, 3) IT success case name, 

4) solution category, 5) solution name , 6) benefit of IT success case, 7) the source of the IT 

success case and 8) publication date (year and month). 

 

3.2. Collection of IT success case  

A total of 1,240 IT success cases, published between 1982 and 2009, were collected from 

eight different sources: Management & Computer (the oldest IT specialized magazine in 

Korea), Computer World, CIO Korea, eWeek, Electronics Times, custom magazines from 

Oracle Korea and Microsoft Korea, and, web sites from HP Korea. Management & Computer 

discontinued publication in 2009 and eWeek in 2008 (Table 2).   

From IT vendors, Microsoft Korea published 194 cases on its web site 

(www.microsoft.com/ korea/customerevidence/ ) and in Innovator, Microsoft Korea’s internal 

magazine for customers, while Oracle published 124 cases on its web site 

(http://www.oracle.com/global/kr/customers/index.html) and in its magazine to customers. 

The numbers in Table 1 show the years and the magazines that were checked for collection. 

No data shows that there was no publication in those years.   

 

<Insert Table 2 here> 
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3.3. IT success case analysis by the industry 

Based on KSIC (Korea Standard Industry Classification) guideline, collected success 

cases were analyzed based on the commercial and non-commercial sector and appropriate 

industries (Table 3). 211 cases were from five industry groups in the non-commercial sectors 

such as the department of government, government agencies, hospitals and higher 

educational institutes, and 1,029 cases were from twelve commercial industries including 

finance, manufacturing, information and communication, wholesale and the construction 

industry. The manufacturing industry had the largest number of IT success cases with 405 

success cases (33%), the finance industry had the second largest, with 256 cases (21%), while 

the information and communication industry had 169 success cases (14%). These three 

commercial industries had 68% of the total number of success cases.   

 

<Insert Table 3 here> 

 

3.4. IT success case analysis by three IT solution categories 

Out of 1,240 success cases, 706 cases (57%) are classified as enterprise system solutions, 

379 cases (31%) are classified as infrastructure solutions and, finally, 145 cases (12%) are 

classified as business productivity related solutions. 10 success cases which did not fall into 

one of these three categories, such as building an IT server room or a customer call center, 

were not used for our analysis. 

The Enterprise system solution category has the most success cases because many success 

cases of the custom developed solution were published. During the mid-1990s, the number of 

success cases in the ES category was much higher than that of infrastructure or BP categories 

due to the high implementation of packaged solutions such as ERP, SCM, CRM, and PDM. 

The infrastructure category comes second because, from the early 2000s, many IT success 
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cases related with new infrastructure solutions such as virtualization, application performance 

management, archiving and EAI were published and several success cases about security 

were published in order to adopt security solution for safe IT environment .  

Business productivity solution category is the least implemented IT solution category 

because the IT solutions related to the enhancement of employee productivity are relatively 

new IT solutions. When we classified Korea’s enterprise IT issues from The IDC Korea into 

three categories, BP was the category of least interest ,with 4.1% in 2009, even though 

interest in the BP category in 2009 was greater than that of 2008 (Table 4).  

 

<Insert Table 4 here> 

 

4. ANALYSIS AND RESULTS 

4.1. Commercial and non-commercial sector analysis 

In terms of IT investment, commercial and non-commercial sectors generally have 

different goals. Since the main objective of commercial companies is to make a profit by 

increasing revenue and reducing costs, the main purpose of IT investment is to help realize 

these objectives. However, because the main objectives of non-commercial sectors are not 

related with making profit, the purpose of IT investment may be different (Weill and Ross, 

2004). Analysis of the IT solution deployment and the timing of IT solution adoption, in 

terms of the difference between the two sectors, are discussed by analyzing IT success cases. 

The commercial sector adopted IT solutions of Infrastructure in every field evenly while 

the non-commercial sector showed a higher success case percentage in security, DR (Disaster 

Recovery) system, and backup solutions than the commercial sector (Figure 2). This can be 

interpreted to mean that the non-commercial sector focused on hardware-based solution 

deployments rather than software-based. This trend coincides with the top issues in the non-
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commercial sector (Lee, 2008; Choi, 2009), which from the IDC Korea reports are related 

with more hardware-related issues such as security, system integration, hardware purchasing, 

and network upgrades, unlike that of the commercial sector.    

The percentage of system management solution in the commercial sector is higher. This 

may mean that the commercial sector had more interest in IT resource optimization and 

system stability by the system management solution than just the deployment of hardware-

based solution due to more pressure on cost saving (Ha, 2009). Companies in the information 

and communication (I&C) industry had an especially large number of success cases in this 

system management solution in order to utilize their huge IT resources more efficiently. In 

addition to the system management solution, all success cases of EAI were from the 

commercial sector. This also shows that commercial companies invested in the integration of 

existing IT systems in order to increase the efficiency of their IT resources and implemented 

solutions.   

<Insert Fig. 2 here> 

 

In terms of BP category, the commercial sector showed a more relatively even distribution 

of success cases than the non-commercial sector (Figure 3). UC and ECM and groupware 

solution have a higher percentage in the commercial sector. This may mean that the 

commercial sector focused more on collaboration between their employees and partners with 

UC, ECM, and groupware solutions. Recently, success cases of UC are growing quickly, 

which means that enterprise companies are seeking investment on saving costs in 

communication and enhancing collaboration between employees. 

On the contrary, the non-commercial sector shows a high percentage in EP and KMS. 

This implies that the non-commercial sector is interested in solutions for capturing the 

knowledge of their employees and facilitating information-sharing between employees.  
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<Insert Fig. 3 here> 

 

In the ES solution category, the custom developed solution has highest percentage, 72% in 

non-commercial and 52% in the commercial sector (Figure 4). In terms of standard business 

process-based package software such ERP, SCM, PDM, and CRM, the percentage in the 

commercial sector is higher than the non-commercial sector. The non-commercial sector did 

not have any success cases of CRM, SCM, PRM, PDM solutions.  

In terms of BI, development tools and web portals, both sectors have very similar 

percentages and BI has been a common solution in both sectors and has showed similar 

results in both sectors in areas such as enhancing the accuracy of data and supporting 

decision-making. 

In this section, we discuss the speed of IT solution adoption with the year difference 

between commercial sectors and non-commercial sectors by analyzing their IT success cases. 

This analysis of the year difference can provide the answer to which sector adopted IT 

solutions earlier than others. We used the publication year of the success case to calculate the 

difference. A statistical method, the t-test, was used to find the year difference. Two different 

methods, average publication years of success cases and average publication years of first 

success cases, were used to find the year difference.  

(1) Year difference of average publication year of success cases   

It means the difference of the average publication year of success cases between sectors 

and shows which sector or industry implemented earlier than others. When we conducted the 

t-test to find the statistical difference of average publication year of success cases between 

commercial and non-commercial sectors, we found the statistical difference with a 

significance level 0.05 (t= -2.051, p<.05) (Table 5).   
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(2) Year difference of average publication year of first success case 

It means the difference of average publication year of the first success cases between 

sectors shows which sector published the first success cases in each IT solutions. When we 

conducted the t-test to find the statistical difference of average publication year of first 

success case between commercial and non-commercial sectors, we found a statistical 

difference with significance level 0.01 (t= -3.417, p<.01) (Table 5).    

By the average publication year of success cases (Table 6), we can say that the 

commercial sector published earlier than the non-commercial sector, with -1.48. By the 

average published year of first success cases, the commercial sector published much earlier 

than the non-commercial sector, with -4.32. This greater number shows that some leading 

Korean companies in the commercial sector published first success cases of IT solutions 

much earlier than leading companies or organizations in the non-commercial sector. For 

example, in 1986, POSCO, ranked 5
th

 in metal industry on the 2009 Fortune 500 list (Fortune, 

2009), published the first success case of network solution with its implementation of optical 

LAN (Local Area Network) while the national library of Korea published the non-

commercial sector’s first success case in 1996 with the implementation of ATM 

(Asynchronous Transfer Mode) solution.   

 

<Insert Table 5 and 6 here> 

 

4.2. IT success case analysis among three commercial industries  

Out of 12 commercial industries which had IT success cases, three major commercial 

industries, manufacturing (405), finance (256), and information and communication (169) 

industries, which had more than 100 success cases were selected to be analyzed (Table 3).  
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In the infrastructure category, the finance industry showed a high percentage of network, 

security, DR system and storage solutions (Figure 5). This may mean that the finance industry 

has been interested in setting up large IT systems with more security solutions and a faster 

environment with the adoption of network solution. The manufacturing industry adopted 

every IT solution of this category and EAI had an especially high percentage compared to 

other industries. This can be interpreted that the manufacturing industry has more IT systems 

for different IT solutions such as ERP, SCM, CRM, and PDM than other industries. Therefore, 

demand for the integration of those systems was a big issue and for this reason there was a 

greater investment in the EAI solution. Most EAI related success cases were published by 

several leading manufacturing companies who had already implemented ES solutions such as 

ERP, SCM, KMS, and EP to reduce costs, increase development speed, and enhance 

flexibility. 

Information and communication (I&C) industry showed a high percentage in the system 

management, data center and database area. This can be interpreted to mean that the I&C 

industry focused on providing large-scale IT service to end users through better utilizing their 

huge IT system resources such as servers and storage equipment. From an IDC Korea report 

(Lee, 2008), 60% of companies surveyed by I&C industry had already adopted ITSM 

solution as compared to 20% of the finance and manufacturing companies. 

In the business productivity category, ECM solution is the highest in terms of the 

percentage of success cases. KMS and UC come in second (Figure 6). The finance industry 

showed a very high percentage in EP and groupware. This means that the finance industry 

focused on delivering company-wide information and collaboration to their employees 

through business productivity related IT systems. The finance industry has a higher 

percentage in KMS and ECM solutions than the manufacturing industry. This shows that the 

finance industry had more interest in developing and sharing the unstructured knowledge of 
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their employees through ECM and KMS solutions while KMS was selected as the first 

software solution to-be adopted in the future by the survey of 204 Korea companies 

(Knowledge Research Group, 2007). 

The manufacturing industry showed a higher percentage in UC, BSC and email solutions 

and a lower percentage in KMS and enterprise portal solutions, because of greater interest in 

facilitating collaboration with their employees and partners through UC and mail systems. 

IDC Korea (Lee, 2008) reported that discrete manufacturing companies are interested in the 

adoption of UC solutions such as VOIP and video conferencing solution in order to reduce 

the telecommunication cost of global operations. 

In the ES solution category, the finance industry shows a higher custom developed 

solution percentage than other industries (Figure 7). This result of this research implies that 

the finance industry has focused on gaining a competitive advantage through advanced and 

unique self-developed systems such as Home Trading System (HTS) in securities industry, 

and a transaction management system migration to UNIX in the banking industry rather than 

deploying industry standard process systems.    

Like the finance industry, I&C industry shows a high percentage of custom-developed 

solutions. BI, development and web portal solutions of I&C industry also have higher 

percentages than averages of the commercial sector. Our research shows that I&C industry 

has also focused on developing custom solutions with web development in order to gain a 

competitive advantage over competitors with self-development systems for their core 

business such as advanced network management systems, real-time billing systems and vast 

CRM systems. 

Unlike the other two industries, the manufacturing industry has shown a very high usage 

of packaged solutions such as ERP, SCM and CRM. One of the most important IT issues in 

the manufacturing industry was the successful implementation of the global based ERP 
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system or its upgrade and other management systems such as SCM, a collaboration system 

for managing the fast growing global operation (Knowledge Research Group, 2007). Several 

global manufacturing companies such as Samsung Electronics, LG Electronics and POSCO 

invested early in these packaged solutions and generated several success cases published 

from the mid-1990s.  

Business intelligence is a common solution among all three industries. The 

implementation of BI and DW was one of the most important issues from Enterprise IT issues 

of IDC Korea. According to IDC Korea (Lee, 2008), the finance industry was very active in 

terms of adopting BI solution in order to comply with new government regulations such as 

BASEL II, and the Capital Market Consolidation Act. The manufacturing industry also 

showed interest in BI solutions to facilitate better decision-making for its local and growing 

global operation (Knowledge Research Group, 2007). 

In contrast to the previous test, the one-way Anova test was used to find the year 

difference among three commercial industries. Table 7 summarizes the average publication 

year of success cases and average publication year of first success cases. Table 8 shows the 

result of the one-way Anova test and no statistical difference was found and we can therefore 

say that there is the no difference among the three industries.   

 

<Insert Table 7, 8 here> 

 

 

5. DISCUSSION AND IMPLICATIONS 

5.1. Discussion of findings  

In terms of IT solution deployment, while the non-commercial sector focused on the 

deployment of network, security, and custom developed solutions, the commercial sector 

adopted IT solutions for optimizing IT resources with system management, APM and EAI 
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solutions and packaged IT solutions such as ERP, SCM and CRM. For example, all success 

cases of EAI, APM and SCM were published by the commercial sector. Also, the commercial 

sector focused on adopting IT solutions for collaborating between employees and partners 

using EDI, UC, and mail solutions. 

The manufacturing industry focused on packaged IT solutions such as ERP, SCM, PDM, 

and PRM, while the finance and information and communication industries showed an 

interest in custom developed solutions and IT solutions for business productivity such as 

ECM and KMS solutions. Interestingly, BI is one of the most common IT solutions in both 

the commercial and non-commercial sectors and among the three industries with 53 success 

cases from 45 companies and the number of BI success cases has been growing since the 

early 2000s.       

With analysis of the timing of IT solution adoption, we showed that the commercial sector 

adopted 1.5 year earlier than the non-commercial sector, and, based on the analysis with first 

success cases, the commercial sector deployed its first IT solutions 4.3 years earlier while the 

analysis of three industries shows no statistical differences. Among the three IT categories, 

infrastructure solution category shows the greatest difference (5.7 years) while the year 

differences from enterprise system solution and business productivity is less than 4 years.  

 

5.2. Implications 

From this analysis, three implications were found. First, in terms of IT solution 

deployment, we found that the commercial sector focused on adopting packaged solutions in 

order to adopt the standard business process from solution vendors such as SAP, i2, Oracle 

and collaboration solutions for improving the speed of communication to reduce cost and to 

develop their products and services faster than competitors. Also, with high percentages of IT 

solutions for optimizing IT systems, the commercial sector managed their existing IT 
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resources more efficiently with new system management solution for cost saving and 

enhancing the quality of IT services. For example, the high percentage of system 

management solution of I&C industry implies that I&C industry faced greater pressure in 

terms of managing their huge IT systems more efficiently.  

Second, BI is the common IT solution for all industries from the education industry to the 

food industry. The 53 BI success cases that were collected show that the focus on information 

in organizations has moved from the accumulation of data by OLPT solutions such as ERP, 

SCM and custom developed solution to better utilization of accumulated data for the 

decision-support and compliance of government regulation.  

Finally, in terms of the speed of IT solution adoption, earlier adoption of IT solution from 

the commercial sector shows that several leading commercial companies were eager to adopt 

new IT solutions which would benefit their organizations. For example, the several leading 

commercial companies such as POSCO and Samsung Electronics have adopted new IT 

solutions earlier than other companies to gain competitive advantage in a serious competitive 

environment. 

 

5.3. Limitation and future research  

Only Korean success cases are researched; however, comparison analysis with the success 

cases from other developed countries is possible and valuable in terms of finding differences 

of IT solution adoption and issues between Korea and other countries.  

The detailed post-analysis of IT success cases can be considered as a topic of future 

research in order to understand the challenges they had and how corporations managed after 

publishing success cases. For example, intensive post-success-case-analysis of 104 

companies which published 131 ERP success cases is possible to understand what challenges 

they faced and what benefits they gained after successful ERP implementation. Finally, the 
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trend analysis of benefits from IT success cases during the past decades can be considered for 

future research. 

 

6. CONCLUSION 

It is important to understand which IT solutions were adopted and what were the year 

differences in terms of the speed of IT solution adoption. With that information, we can know 

the real issues and concerns related with IT systems implementation and what benefits from 

IT solutions corporations want to gain. With an empirical analysis of IT success cases, we 

first presented the differences between the commercial and non-commercial sectors and in 

three major commercial industries. Second, by the statistical analysis, we have validated the 

year differences in terms of the speed of IT solution adoption. This analysis showed that the 

commercial sector has adopted IT solutions earlier than the non-commercial sector. However, 

among the three commercial industries, there was no year difference. In conclusion, this 

empirical analysis, using the IT success cases of Korea during the past 28 years, gives an 

explanation of the long-term status of Korea in terms of IT solution adoption and is helpful 

for field IT people to understand what other companies did for their IT systems.    
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Table 1. Previous research on IT capability and classification of IT solutions 

 

  

 Author Description 

Resource-Based 

View 

Ross et al. 

(1996) 

3 Assets ((1) Human asset (2)Relationship Asset  

(3) Technology Asset) 

Byrd and 

Turner (2000) 

2 Categories ((1) Technical IT infrastructure (2) 

Human IT infrastructure) 

Bharadwaj 

(2000) 

3 Capabilities ((1) IT infrastructure (2) Human 

resource (3) IT enabled intangibles) 

Tippins and 

sohi 

(2003) 

3 Clusters ((1)IT Operations (2)IT Knowledge  

(3)IT Objects) 

Bhatt  and 

Grover (2005) 

3 Capabilities ((1) Value Capabilities (2) 

Competitive Capabilities (3) Dynamic Capabilities) 

Ray et al. 

(2005) 

5 Capabilities ((1) Technical IT Skills (2) Generic 

Information Technologies (3) IT spending (4) 

Shared Knowledge (5) Flexible IT Infrastructure ) 

Technical-Based 

View 

Duncan 

(1995) 

4 Layers ( (1) platform, (2)network, (3)key data, (4) 

core data processing applications) 

Broadbent and 

Weill (1997) 

3 Layers ((1) IT components,(2)  human IT 

infrastructure,(3)shared IT service) 

Ross and 

Weill 

(2002) 

5 Layers ((1) High volume transaction processing 

(2) Real-time response (3) Analytical and decision 

support (4) Work group support and enterprise based 

on IT Processing type (5) Business context, business 

purpose, and business requirement) 

IDC 

(2008, 2009) 
3 Layers ((1) Hardware (2) Software (3)Service) 

Microsoft 

(2008) 

3 Layers((1) Core Infrastructure, (2) Business 

Productivity Infrastructure (3) Application Platform 
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Table 2. Sources of Korea IT success cases 

Year 

Manageme

nt & 

Computer 

Computer 

World 

Electron

ic Times 

CIO 

Korea 
eWeek 

Micros

oft 

Korea 

Oracle 

Korea 

HP 

Korea 
Total 

1982 11        11 

1983 10        10 

1984 9        9 

1985 13 0       13 

1986 26 0       26 

1987 8 1       9 

1988 2 0       2 

1989 6 0       6 

1990 3 0       3 

1991 0 0       0 

1992 4 0       4 

1993 9 2       11 

1994 2 0       2 

1995 12 0     1  13 

1996 19 0  0   2  21 

1997 13 0  10   10  33 

1998 15 9  12  5 3  44 

1999 29 4  16  10 0  59 

2000 22 5  1  12 4  44 

2001 17 20  6  12 6  61 

2002 17 17  7  21 20  82 

2003 9 29  8 18 17 15  96 

2004 14 17  3 37 20 14 1 106 

2005 19 22  8 13 28 13 0 103 

2006 29 42  13 17 28 8 3 140 

2007 18 64  23 26 19 10 0 160 

2008 0 34  8 12 19 7 0 80 

2009 1 15 57 5  3 11 0 92 

Total 337 281 57 120 123 194 124 4 1240 

 

 

 

 

 

 

Table 3. Summary of IT success cases by industry 
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Industry name 

Commercial 

and  

Non-

Commercial 

KSIC 

Code 

 

Numb

er of 

Case 

Percent

age 

Manufacturing Commercial 10 - 33 405 32.7% 

Financial and insurance activities Commercial 64 - 66 256 20.6% 

Information and communications Commercial 58 - 63 169 13.6% 

Public administration and defense ; 

compulsory social security 

Non-

Commercial 
84 112 9.0% 

Wholesale and retail trade Commercial 45 - 47 83 6.7% 

Education 
Non-

Commercial 
85 47 3.8% 

Transportation Commercial 49 - 52 39 3.1% 

Construction Commercial 41 - 42 33 2.7% 

Human health and social work activities 
Non-

Commercial 
86 - 87 32 2.6% 

Professional, scientific and technical 

activities 
Commercial 70 - 73 22 1.8% 

Electricity, gas, steam and water supply 
Non-

Commercial 
35 - 36 16 1.3% 

Accommodation and food service activities Commercial 55 - 56 9 0.7% 

Business facilities management and 

business support services 
Commercial 74 - 75 8 0.6% 

Membership organizations, repair and other 

personal services 

Non-

Commercial 
94 - 96 4 0.3% 

Real estate activities and renting and 

leasing 
Commercial 68 - 69 2 0.2% 

Agriculture, forestry and fishing Commercial 05 - 08 2 0.2% 

Mining and quarrying Commercial 01 - 03 1 0.1% 

 

 

Table 4. IT issues by IT solution categories by IDC reports 

Category 
Cases 

(2008) 

Percentage 

(2008) 

Cases 

(2009) 

Percentage 

(2009) 

Infrastructure Solution 59 20.5% 110 34.8% 

Business Productivity Solution 3 2.1% 13 4.1% 

Enterprise System Solution  107 37.2% 99 31.3% 

Others 116 40.3% 94 29.7% 

Total 285 100.0% 316 100.0% 

 

 

 
Table 5. Result of t-test between commercial and non-commercial sectors 
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  Sector N Mean 

Standa

rd 

Deviat

ion 

t 

Sig. 

(2-

tailed) 

Average of 

publication  

Years  

Commercial Sectors 44 2003.36 3.42 

 -2.051 0.044* Non-Commercial 

Sectors 
31 2004.84 2.47 

Average of  

first success  

case year  

Commercial Sectors 44 1997.77 5.69 

 -3.417 0.001** Non-Commercial 

Sectors 
31 2002.1 4.94 

*
 statistically significant at the 5% level,  

**
 statistically significant at the 1% level 

 

 
Table 6. Summary of average and year differences between commercial and non-commercial 

sectors 

 Infrastructure 
Business 

Productivity 

Enterprise 

System 

Solution 

Total 

Commercial 

Sector 

Number of 

Success case 
315 119 588 1,022 

Average of 

publication 

years 

2002.89 2003.70 2003.74 2003.36 

Average of 

first success 

case years 

1997.03 1999.10 1997.2 1997.77 

Non-

commercial 

Sector 

Number of 

Success case 
64 26 118 208 

Average of 

publication 

years 

2005.53 2005.20 2003.69 2004.84 

Average of 

first success 

case years 

2003.25 2002.11 2000.70 2002.10 

 

Difference 

 

Average of 

publication 

years 

-2.64 -1.51 0.05 -1.48 

Average of 

first success 

case years 

-5.72 -3.01 -3.50 -4.32 

 

Table 7. Summary of average and year differences among three industries 
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IT Solution Categories Infrastructure 
Business 

Productivity 

Enterprise 

System 

Solution 

Total 

Finance 

Industry 

Number of 

Success 

case 

72 30 149 251 

Average 

publication 

year 

2003.6 2003.0 2002.2 2002.9 

Average 

first success 

case year 

1999.8 2000.4 1999.9 2000.0 

Manufacturi

ng Industry 

Number of 

Success 

case 

98 43 262 403 

Average  

publication 

year 

2003.0 2004.5 2001.1 2002.9 

Average  

first success 

case year 

2000.6 2002.1 2000.0 2000.9 

Information 

and 

Communicat

ion Industry 

Number of 

Success 

case 

80 20 68 168 

Average  

publication 

year 

2004.1 2003.3 2002.5 2003.3 

Average  

first success 

case year 

2001.1 2000.5 2001.0 2000.9 

 

 

 

 

 

 

 

 

Table 8. Result of one-way ANOVA test among three industries 
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  Industry N Mean 
Standard 

Deviation 
F Sig. 

Average of 

publication  

Years  

 

Finance industry 31 2003.94 3.146 

.104 .901 

Manufacturing 

industry 
44 2003.73 4.014 

Information and 

Communication  

industry 

30 2003.54 2.373 

Total 105 2003.74 3.328 

 

Average of  

first success  

case year 

Finance industry 31 1999.97 5.916 

.271 .763 

Manufacturing 

industry 
44 2000.72 6.096 

Information and 

Communication  

industry 

30 2000.93 3.463 

Total 105 2000.56 5.368 

 

 

 

 

Fig. 1. Proposed three IT solution categories of IT solutions 
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Fig. 2. Comparison of infrastructure solution category between commercial and non-

commercial sectors 

 

 
Fig. 3. Comparison of business productivity solution category between commercial and non-

commercial sectors 
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Abstract 

 

In recent years, companies have started to consider if they should adopt RFID technology to 

boost their business performances.  Yet, they have many concerns, such as costs, RFID 

performance, company situation, actual benefits, etc. A study also showed that many senior 

executives lacked of the necessary financial skills to evaluate IT investments.  Many companies 

defer the RFID adoption as they find it difficult to assess its benefits.  To assist managers, a 

Decision Support System (DSS) framework is proposed to quantify the benefits of RFID 

technology adoption for various industries.  The DSS is designed with a multi-criteria decision 

model, with integration of the essence of cost of quality, cost of benefit analysis, activity based 

costing methods. The objective is to quantify the benefit of RFID adoption based on individual 

company needs and circumstances, in order to provide managers a clear and comprehensive view.  
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1. Introduction 

In today’s rapidly changing business environment, companies must continually improve 

their operational efficiency to maintain their competitive advantages. Many companies have been 

adopting various information technologies and systems, such as Enterprise Resource Planning 

(ERP), Electronic Data Interchange (EDI), Warehouse Management System (WMS) etc, to  

maintain or improve their efficiencies.  In the past ten years, Radio Frequency Identification 

(RFID) technology has a fast development and the price of RFID tags has dropped significantly. 

Large enterprises, such as Wal-Mart adopted this technology, with estimated savings of US$6.7 

billion in reduced labor costs, US$600 million in out-of-stock supply chain cost reduction, 

US$575 million in theft reduction, $300 million in improved tracking through warehousing and 

distribution centers, US$180 million in reduced inventory holding and carrying costs (Asif and 

Mandviwalla, 2005).   

Many companies are considering if they should adopt RFID technology to boost their 

business performances. In which, they are concerning many factors, such as direct and in-direct 

costs, RFID performance and risks, current company situation, the efforts for initial 

implementation and adoption in a long-run, etc.  Managers want to see if their own company is 

suitable to adopt RFID and the estimated cost and benefits of such implementation.  Most 

companies still doubt about the benefits brought by RFID, given the need for a huge investment 

up front and the uncertain return on investment (ROI) (Bhattacharya et al. 2010).  Although there 

were studies discussing the general pros and cons of RFID, or providing  successful examples of 

adopting RFID in a particular business sector, managers are still skeptical if RFID fits the unique 

situation of their companies. In addition, a study surveyed 130 senior executives from companies 

with average $230 million in annual IT spending and showed that : 51% of respondents had no 

process to evaluate IT investments against business strategy; 74% did not track financial metrics 

after making an investment decision; and 80% lack the necessary financial skills (Chabrow, 

2003).  Due to the insufficiency in systematically evaluating the effects brought by RFID, many 

companies delay decision on RFID adoption. This may significantly influence companies’ 

competitiveness in both local and global supply chain businesses.       

In viewing of current situation, we believe a Decision Support System (DSS) should be 

developed to quantify the benefits of RFID technology adoption for various industries, so as to 

allow managers understanding the appropriateness and effects of this adoption.  In this paper, we 
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first study current RFID applications and to generalize the pros and cons of RFID technology for 

various industries. Then we analyze the costs and benefits of RFID technology implementations. 

With the analysis, we can identify what kind of company, in terms of size and industry, process 

flow, is suitable for adopting RFID technology.  A decision support system is proposed to help 

each manager designing if his/her company should adopt RFID technology based on individual 

needs and circumstances.  

In the following sections, we first review studies in RFID and barcode.  Section 3 describes 

RFID application in different industries and summarizes the pros and cons of RFID. In-depth 

analysis of the successful cases of adopting RFID technology across different industries is 

presented. In which, relevant data are collected as the benchmark to estimate the average 

performance for RFID adoption in various industries.  Section 4 elucidates the research methods, 

including cost of quality, cost benefit and activity based costing (ABC). Section 5 designs and 

proposes the decision support system framework.  Lastly, section 6 provides suggestions for 

future studies. 

 

2. Literature Review 

In this section, we review RFID literature with a focus on the papers that are most relevant 

to the supply chain. Comparison is made between RFID and barcode, a common tagging 

technology in current supply chain.  Lastly, the costing models in supply chain are reviewed to 

assess their suitability to be incorporated into the decision support system.  

2.1 RFID History and Development 

RFID is an auto-ID technology that uses radio frequencies to identify, track and trace 

objects or products. The roots of RFID technology can be traced back to World War II when 

British planes were installed with radio frequency transmitters to identify objects on the ground 

(Landt 2005; Miles 2005). Commercial applications began in the early 1980s, which were used 

to identify asset inside a single location (Reyes, 2011). Today, applications of RFID are applied 

in a wide range of industries such as retail, logistics and manufacturing. There are many benefits 

of adopting RFID technology in the supply chain, such as easy integration of RFID and Internet 

technologies, accurate and instant information of the products recording and transmission across 

the supply chain. These benefits can enhance the efficiency and diminish the chances of waste 

and error, which are very important concerns for supply chain performance. In addition, 
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improving traceability can reduce the costs to downstream parties – such as retailers or 

processors monitor the raw material supply of upstream parties (Sarac et al. 2010).  

Currently, RFID technology plays a key role in supply chain management in some retailers 

such as Wal-Mart, Marks & Spencer, Proctor & Gamble (P&G). It can improve warehouse 

logistics efficiency by ensuring that goods can be traced through the chain so as to reduce out-of-

stock rates and enhance replenishment efficiency. In view of these successful cases, it is 

perceived that adopting RFID technology can significantly improve business process, enhance 

organizational performance and increase competitiveness.  

2.2 A Comparison of RFID and Barcode Technologies 

Despite RFID technology can provide numerous expected benefits over bar code systems, 

many companies are still unwilling to switch to RFID tags.  Barcode is the current and the most 

common method of product tracking in many industries. It is a mature auto identification 

technology and has been used in supply chain management for many years. It is viewed as a 

reliable, inexpensive and easy-to-operate system. However, there are many limitations for 

barcode system. The first one is the fixed labeling − once the barcode is being printed on a label, 

it cannot be changed or rewritten. The second one is limited identification − it cannot uniquely 

identify all items because barcode system cannot create a unique number for each item. The third 

one readability problem, a line of vision scan is required to read a barcode once at a time, and 

many environmental factors, such as moisture and physical damage affect readability. Lastly, 

barcode may not be an appropriate technology in meeting high security standard, since barcode-

based identification cards can be duplicated easily (White et al. 2007).   

In contrast, RFID does not have any of these limitations. Yet, when RFID technology was 

first launched to the market, many companies have already put significant investment in barcode 

system. They worry if they switch to RFID technology, it will incur a huge large amount of 

initial investment again. In addition, in comparison with RFID technology, the variable cost of 

barcode is much cheaper.  This may be true when the direct and in-direct costs, such as 

efficiency, out-of-stock risk, security and goodwill brought by the above limitations are not 

calculated.  Some companies also concern the customer privacy issue in RFID, as RFID tags can 

be tagged on item level rather than boxes or pallets.  Customers using the products with RFID 

tags can be traced easily - nearby readers may easily read the ID number or the Electronic 

Product Code (EPC) stored in the tag. To address this problem, several security measures have 
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been proposed. For retail industry, the simplest method is the “Kill Tag” approach which the tag 

is electronically deactivated after the item is sold; or the tag can also be removed from the 

product for recycle before being sold (Sitlia et al. 2009).  

2.3. Research Methodologies 

To develop the decision support system, we need to formulate the model for analyzing 

RFID implementations in terms of their costs, benefits and performances. The common 

investment methods used in decision making are real options analysis, cost benefits analysis, cost 

of quality, activity based costing (ABC) and payback period or return on investment (ROI).  

After discussing their characteristics, we analyze their appropriateness for the DSS model.  

2.3.1 Available Methodologies 

A. Real options analysis (ROA) is a key management technique for estimating the value of 

investment. ROA is related to the concept of net present value (NPV), which does not 

account for changes in risk over a project’s life cycle. With ROA, the uncertainty inherent 

in investment projects is usually accounted for by risk-adjusting probabilities. Cash flow 

can then be discounted at the risk free rate. (Bowman and Moskowitz, 2001; Benaroch, 

2002). There are five common real options: 1.Waiting to invest options; 2.Growth options; 

3.Flexibility options; 4.Exit options; and 5. Innovation and learning options.  

B. Cost benefit analysis clarifies the trade-offs between initial costs and operating costs. It is 

computed by dividing the annual benefit by the annual cost. It can provide an economic 

assessment of the extent to which a project or program may achieve its ultimate goal of 

reducing the number or severity of crashes (Engel, 2006). It ultimately provides a method 

of selecting the most cost-effective countermeasure for any projects.  

C. Cost of quality (COQ) is a financial measure of the quality performance of an organization, 

so as to allow a company continuing meeting customers’ expectations.  It serves as an 

essential indicator for the cost of bad quality. The costs associated with quality are divided 

into two categories: costs due to poor quality (internal and external failure costs) and costs 

associated with improving quality (prevention and appraisal costs) (Kaner, 1996).  

Prevention costs and appraisal costs are incurred in an effort to keep defective products 

from falling into the hands of customers. Failure costs are incurred because defects are 

produced despite the efforts made for prevention. Prevention and appraisal costs have a 
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positive correlation with quality conformance, while failure costs have a negative 

correlation with quality conformance.  

D. Activity based costing (ABC) is a costing method which provides managers with cost 

information for strategic and other decisions that potentially affect capacity and fixed cost 

(Cleverley et al. 2007). Its aim is to understand overhead and the profitability of products 

and customers. It is different from traditional cost accounting systems, which objective is 

to value inventories and cost of goods sold for external financial reports in accordance with 

the generally accepted accounting principles (GAAP). It identifies activities that consume 

resources and the cost drivers associated with each activity.  

E. Return on investment is a performance measurement used to evaluate the efficiency of an 

investment.  The step of calculating ROI is subtracting the cost of investment from the gain 

from investment, and divided by the cost of the investment. Next, payback period is 

defined as the time period needed to compensate for the initial investment expenditure 

using the money flow that is produced by the investment, with a rate equal to zero.  

(Apostolopoulos and Pramataris, 1997) 

2.3.2 Suitable Methodologies 

Based on the above analysis, we summarize their appropriateness as follow. First, the real 

option analysis may not be suitable for this study.  Options are valuable when there is uncertainty, 

however many innovative projects do not conform to the same capital market assumptions 

underlying option models. ROI or payback period are regard as imperfect criteria, too. They 

ignore any benefits and profits that arise after the payback period and they also ignores the time 

value of money. On the other hand, the cost-benefit analysis will be useful to evaluate all 

potential costs and revenues that may be generated from RFID implementation. Cost of quality 

(COQ) and activity based costing (ABC) can be useful to quantify benefits on quality 

performance and activity savings.  

Every method has its pros and cons and if the DSS just adopts one investment calculation 

method, the result may be incomprehensive to reveal the whole picture and inflexible to adjust 

according every company’s needs. Thus, it is risky for a company to make RFID investment 

decision based on one particularly method. We have to combine investment methods to provide a 

strategic and comprehensive view on profitability and quality. Therefore, an integrated decision 
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making model, consisting of cost of quality, cost of benefit and activity based costing methods 

will be proposed in section 5.  

 

3 RFID Applications in Different Industries 

To allow the DSS supporting RFID implementation decision across different industries, we 

have to review the current developments, benefits and concerns of RFID applications in various 

industries. RFID has a growing range of potential uses throughout industries, and it has been 

implemented in different areas such as jewelry management, food supply chain management, 

retail, transportation and baggage handling in airport. Successful implementation cases can be 

found in different industries and they are briefly described in Appendix A.  

From these studies, we found that the main driver for the adoption of this technology is the 

capability to identify and track the movement of products through supply chains. For example, 

the major benefit of RFID adoption in jewelry management is enabling more accurate and faster 

inventory tracking in order to increase security standard. In food supply chain management, 

RFID guarantees the freshness and food safety. This benefits increase restaurants goodwill and 

reduce legal liability risk. For retail sector, RFID technology enables end-to-end traceability 

which helps company reduce out-of-stocks cases and safety stock levels. For example, by 

placing a removable RFID tag on product that can be read by a hand-held scanner, staff can 

quickly find out which size of jacket is missing. Reduce out of stocks can reduce loses of sales － according to Proctor & Gamble (P&G), manufacturers and retailers can enjoy 20 percent 

more sales just by ensuring that displays and promotional products arrive on the sales floor on 

time (Motorola, 2010).   

Beside retailers, other parties involved in the supply chains also can gain benefits in 

different ways. For suppliers and manufacturers, collecting product demands from retailer real-

time allow suppliers to plan production more efficiently.  In transport and logistics sector, it 

helps the airport to reach quicker reconciliation of baggage and reduces manpower costs. The use 

of the RFID ticket (Octopus Card) brings great convenience to users with shorter transaction 

time due to the improved integration of different public transport systems. This also brings 

benefits to transportation service providers, as it replaces the manual ticket-checking process, 

improves crowd management at stations and prevents fake tickets. 
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In short, there are common advantages and disadvantages for RFID applications in various 

industries. Advantages include improvements in information accuracy, security, traceability, 

reliability, response time and cost reduction.  Disadvantages include costly investment, privacy 

concern and data protection. As shown in Table 1, all applications can enjoy most of the benefits 

and face mainly the cost problems, which we will discuss further in next section. Privacy 

concern and data protection should not be the major hindrances for some industries. With more 

adoption of RFID technology globally, the cost of RFID technology has decreased significantly.  

It is estimated that the cost of RFID technology will be close to barcode after three to five years.   

Table 1: Common pros and cons of RFID applications 

  Advantages Disadvantages 

Application Information 

Accuracy 

Security Traceability Reliability Response 

time 

Cost 

Reduction

Costly 

Investment 

Privacy 

concern 

Data 

protection

Jewellery √ √ √ √ √ √ × √ √ 

Food SCM √ √ √ √ √ √ √ × × 

Retail √ √ √ √ √ √ √ √ √ 

HK 

International 

Airport 

√ √ √ √ √ √ √ × × 

Octopus 

Card 
√ √ √ √ √ √ √ √ √ 

RFID Train 

Ticket 
√ √ √ √ √ √ √ × × 

RFID in 

Logistics 

√ √ √ √ √ √ √ √ √ 

 

4. RFID Costing 

The major concern of most companies is the cost of implementing RFID system, which cost 

depends on the application, size of the installation, type of readers and the volume of RFID tags.  

In this section, a cost comparison between barcodes and RFID is conducted, and the RFID 

implementation cost is discussed.   

4.1. Cost Comparisons: Barcodes v. RFID 

Compared with RFID, barcodes are much cheaper. Thus, they are adopted by most of the 

companies and many company owners are unwilling to establish the RFID system.  In fact, the 

RFID tag price decreases every year, and in 2011, the tag price has decreased to US$0.25.  While 

for barcodes, its unit tag price is US $0.05. It is believed that RFID tag price will be comparable 

with barcode by 2016 (Das & Harrop, 2008).  Despite, RFID tag price is still 5 times of barcode 
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tag price, companies should take into account that RFID tag can be re-used but barcode tag is 

one time use. RFID is a more cost effective choice, since the tag can be used for 10-20 years.  

While for reader price, RFID reader price is mostly between US $1000 – US $3000 and the 

barcode reader price is between US $300 and US $1000 (Source: www.nextag.com). In 

considering barcodes have several disadvantages mentioned in section 2.2, we believe the total 

cost of barcodes and RFID should be similar in the long-run. That means if the owner set up the 

RFID system, the additional revenues gained will compensate the initial cost, and this has 

proofed by many cases depicted in section 3.  

 

4.2 Adoption and Implementation 

There are three costs for RFID implementation: training cost, hardware and software cost and 

additional labor cost.  To utilize RFID technology effectively and efficiently, sufficient trainings 

must be provided to employees. According to some RFID implementation solution providers, a 

four days RFID training course is around US$500 per person. Second, the middleware cost, 

including reader, tag and enterprise software is around US$180,000 on average. Lastly, the cost 

for hiring more IT staff to maintain the system is around $US443,000, in which US$128,000 for 

consulting and US$315,000 for internal project team (RFIDjournal.com, 2005).  Though there 

are significant costs in middleware and labor, adopting RFID can significantly reduce the labor 

cost for manual checking and monitoring processes.  In addition, RFID technology can bring 

additional cost savings and revenue in sales, which can be in billions of dollars. 

 

5. Decision Support System Framework for RFID Adoption 

A decision support system (DSS) is a system providing solutions by combining with 

different methods for organizational decision-making activities. In this study, we design a 

decision support system for company to answer three questions: 1. Should they should adopt 

RFID technology? 2. If yes, to what extent should they adopt this technology? 3. What are the 

expected benefits brought by this adoption? As an initial design of the DSS, it focuses on three 

sectors which are the most common industries in Hong Kong: manufacturing, logistics and retail. 

To provide valid solutions, this DSS must understand the current processes, situations, and 

environmental factors of the company.  Decision makers using this system must fill-in a 

questionnaire which covers different aspects of company, with two focuses: the current 
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performance of the company without RFID technology and the expected benefits get from the 

technology. Then, the system will combine cost of quality, cost of benefits and ABC to calculate 

the costs as well as the benefits, in terms of profit and quality. Lastly, suggestions will be 

provided on RFID technology adoption (Figure 1). 

 

Operation Flow 

& Performance

Market 

Uncertainties 

Business Nature

& Development

IT 

Readiness

Quality 

Requirements

Expected 

Benefits

Company Structure 

& Business partners

Multi-Criteria Decision Analysis

Cost of 

Quality

Cost of 

Benefit Analysis

Activity Based 

Costing

Expected Performance Adoption Suggestions

Inputs

DSS 

Model

Outputs  

Figure 1.  Decision Support System Framework  

 

5.1 The Input to DSS 

The justification of IT adoption can be a complex issue as it involves five aspects of 

considerations: strategic, tactical, operational, intangibles and tangible. The corresponding 

factors include performance indicators, data migration, system integration, quality improvement, 

goodwill, product cost, lead-time, etc, and according to Gunasekaran, there were 40 factors 

(2001).  Due to the uniqueness of each factor, it is impossible to evaluate or estimate them using 

a single system. This DSS tries to cover the concerns from each of the five aspects by 

incorporating some of their important factors: such as internal operating performance, external 

environment, nature of business, IT readiness, quality standard, expected benefits from RFID 

adoption are considered. If the company is currently using barcode, there are also some questions 

to understand the reason why the company seeks for RFID. Appendix B shows a portion of the 

survey as an example. The survey will be further revised for different industries.    
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5.2 DSS Formulation 

As mentioned in Section 2.3.2, this DSS is based on three models. For Cost of quality analysis 

model, the potential quality benefits of implementing RFID are less rework time and less rework 

cost. To estimate the cost of benefits after implementation, the system uses information collected 

from companies of the same industry which have adopted RFID technology. For the activity 

based costing part, common operating costs are identified as the bases of the model.  As the DSS 

combines three models (cost of quality analysis, cost benefit analysis and Activity Based 

Costing), the importance of these three models for each industry is different. Based on the 

company’s conditions and preferences, as well as the industry nature, different weightings will 

be assigned in the multi-criteria model to reflect the importance of these three models. 

 

5.2.1 Cost of Quality  

For four quality costs, the respective parameters to be considered in the decision support 

system are identified in Table 2. Similar to other COQ models, our system will be based on the 

prevention-appraisal-failure (P-A-F) classification.  

Table 2: Different costs associated in Cost of Quality  

Prevention 

cost 
� Costs of training 
� Cost of new product review 
� Cost of testing 
� Costs of process capability 

evaluations 

 Failure costs   
 

 

a. Internal Failure Costs 
� Cost of scrap 
� Cost of rework  
� Cost of re-inspection 
� Cost of retesting  
� Cost of material review and 

downgrading 

Appraisal 

cost 
� Cost of in-process and final 

inspection or test 
� Cost of incoming and source 

inspection or test of 

purchased material 

 b. External Failure Costs 
� Cost of processing 

customer complaints 
� Cost of customer returns 
� Costs of warranty claims  
� Cost of product recalls 

        

This method is used to compare the difference in cost of quality for the company before and 

after RFID adoption. Equation (1) sums various costs together to find the total cost of quality.  

The reduction of in costs will regard as the benefit of RFID adoption.  

∑
=

4

1i

iP  where Pi = Xi / TC  (1) 

where  
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Xi: Various types of cost under cost of quality, X1: Prevention Cost; X2: Internal Failure 

Costs; X3: External Failure Costs; X4: Appraisal Cost 

 TC: Total Cost  

 

5.2.2 Cost of Benefit Analysis 

Cost benefit analysis is used to determine the performance of RFID adoption. Benefits can 

be represented as a reduction in costs Cj or an increase in revenue Rj of a particular industry j. 

The implementation cost of RFID technology can be classified as two parts: direct costs and 

indirect costs. Direct implementation costs include investments in readers, initial hardware and 

software cost and the ongoing costs associated with tags. Indirect implementation costs include 

maintenance cost and technology uncertainty cost. 

Equation (2) represents the percentage reduction in costs after RFID adoption: 

Dj=
1

21

j

jj

C

CC −
  (2) 

where Cj1 : Sum of four major operating costs, inventory cost, employee cost, product defect cost 

and others cost in the last year 

   Cj2: Cost in this year (assuming with RFID implementation) 

Equation (3) represents percentage increase in revenue: 

Fj =
1

12

j

jj

R

RR −
  (3) 

Rj1: Revenue in last year (before adopting RFID technology) 

Rj2: Revenue in this year (assuming with RFID implementation) 

 

Dj and Fj are common ratios which represent industry cost and revenue performances after 

adopting RFID. Using these ratios, the system can estimate the cost Cj2 and revenue Rj2 of a 

company after adopting RFID technology. For companies who have adopted RFID technology, 

we collect the relevant information from their annual reports and websites in order to estimate 

the performance before and after implementing RFID technology.   

Lastly, the formulas of cost benefit analysis are :  

( 21 jj CC − ) / (ϒ1 +ϒ2)  (4)  

( 12 jj RR − ) / (ϒ1 + ϒ2)  (5) 
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where 

ϒ1: Direct implementation cost of RFID, including readers, hardware and software 

implementation and ongoing costs associated with tags 

ϒ2: Indirect implementation cost of RFID  

 The value of ϒ1 and ϒ2 can be calculated based on company sizes, product types, process 

complexity, service requirements and uncertainty level.  

 

5.2.3 Activity Based Costing (ABC) 

For the activity based costing model, we find that several common operating costs can be 

reduced by RFID technology adoption. These operating costs include cost of inventories sold, 

employee expenses, provision for slow moving inventories and stock shrinking. On the other 

hand, there may be increase in maintenance and equipment costs. Maintenance cost refers to the 

estimated cost of maintaining the RFID every month or every year whereas equipment cost 

includes the cost from RFID technology adoption such as RFID readers, tags etc.  

The activity based costing model is as follow:  

'
1

jk

N

k

µ∑
=

 where µ jk’= (1-sjk) µ jk (6) 

Where µ jk : Cost of particular activity or attribute k under Activity Based Costing  

           µ jk : Cost of particular activity or attribute k after adopting RFID technology 

 sjk : percentage of savings for similar industry  for activity or attribute k.  

         According to studies in ABC analysis, performance metrics (Kleijnen and Smits, 2003) and 

Supply Chain Operations Reference (SCOR) model (Huan et al. 2004), the activity or attribute k 

is defined as follow.  The total number of k will only be confirmed after pilot tests on few 

companies are completed.  

 k =1: cost of inventories sold;  

 k =2: employee expenses;  

            k = 3: provision for slow moving inventories and stock shrinking;  

 k = 4: maintenance cost; 

 k =5: cost of work in process (WIP) 

 k =6: cost of delay 

 k = 7: cost of waste disposal.   
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 k = 8: cost of acquisition, 

 k = 9: cost of distribution, etc 

Different industry may have different savings with better information management and 

inventory control.  Table 3 summarizes part of the findings from past studies.  The DSS will 

store a set of percentage of savings for every industry.  

Table 3.  Cost savings for different activities in different companies 

Activity/Attribute Findings Source 
Sales Manufacturers and retailers can enjoy 20 percent more sales just 

by ensuring that displays and promotional products arrive on the 

sales floor on time. 

Motorola, 

2010 

Profits Misplaced items reduced profits by 25%. Raman et al., 

2001 
Profits Eliminating the bullwhip effect can increase profits by an average 

of 15–30%. 
Raman et al., 

2001 
Out-of-stocks Wal-Mart succeeded in adopting the RFID technology and 

reduced out-of-stocks by 16% 
Bottani and 

Rizzi, 2008 
Bentonville, 

2005. 
Reading time Mark & Spencer gained 83% reduction in reading time with RFID 

adoption  
Wilding and 

Delgado, 2004 
Reduction in 

shrinkage 
Mark & Spencer have 15% reduction in shrinkage Sarac et al. 

2010 
Losses during 

transit 
Mark & Spencer decreased losses during transit by 11–14%, Sarac et al. 

2010 
Cost in 

merchandise  
Mark & Spencer reduced costs in merchandise distribution centers 

by 11% 
Sarac et al. 

2010 
Inventory cost RFID reduces transaction errors, which equivalent to 5.9 % of 

inventory cost 
Lee and Ozer, 

2007 

  

5.2.4. Market uncertainty  

Apart from internal operation, external environment also affects the future performance of a 

company. Thus, market uncertainty factors should also be taken into consideration. Three 

questions are designed to estimate the impact of company’s business under uncertain 

environment, and a scoring method is applied to evaluate how market uncertainty affects a 

company’s performance. These three questions related to area of distribution coverage, 

prediction of future economic environment and the extent of company’s business affected future 

economy.   

For the distribution coverage, we believe the effects of RFID will be more effective in local 

market as compared to global market, as the distribution is mainly controlled by few partners or 
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companies. Also, there can be lots of unpredictable factors affecting the global market, and thus 

the risk of business loss is high. In contrast, the uncertainty of local market is easier to predict 

and tend to be more stable. Therefore, the weighting of global distribution area is lowest, 

followed by regional market, with the local market being the highest.  Next, the company is 

requested to predict the future economic environment of its industry by ranking among three 

choices: “poor”, “fair” and “good”. “Fair” means the company assumes the future economic 

environment is similar to this year with stable sales. We assume this “fair” view will not affect 

the company’s intention of adopting RFID technology. If the company chooses “poor”, it means 

the company has a pessimistic or conservative view of future business performance, and this will 

affect their intention to invest in new technology. On the other hand, if the company chooses 

“good”, it means the company has an optimistic view on their future business performance, and 

the company is more likely to be willing to invest in new technology. The last part is about the 

extent of company’s business which is affected by future economy. Four choices are designed:  

“seriously affected”, “medium affected”, “slightly affected” and “no effect” for the company to 

choose. Together with prediction of future economic environment, there are twelve combinations. 

Table 4 summarizes all the weightings of external environment. 

 

Table 4. Factors related to external environment 

Distribution coverage Global Regional Local 

Weighting 0.7 1 1.3 

Future economic environment Good Fair Poor 

Weighting 1.3 1 0.7 

Future Economic Environment Business affected by future economy 

Good Fair Poor 

Seriously Affected 1.5 1.1 0.5 

Medium Affected   1.2 1.1 0.7 

Slightly Affected 1.1 1 0.9 

No Effect 1 1 1 

 

5.2.5 Multi-Criteria Decision Analysis  

With the discussion on section 3, we know different companies have different expectations 

and concerns in adopting RFID technology.  To customize the suggestion fitting various 

companies’ concern, a multi-criteria analysis approach is adopted.  A question is designed for 

companies to rank the importance of expected benefits brought by RFID technology adoption. 
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These benefits include increase quality, increase reputation, reduce error rate, reduce cost and 

increase revenue, etc.  As shown in Appendix B, question (33), weightings indicate the level of 

importance for each parameter, and it ranges from “1”: not important to “7”: extremely important.  

The company is required to set the weights for each criterion to reflect its importance. As this 

DSS adopts three costing models, model which is highly related to a particular benefit will have 

the highest grade of “5”. For example, the benefit of “reduce error rate” is highly related to cost 

of quality, and its grade will be “5”, while the grades for cost benefit analysis and ABC are “1”.  

The DSS then multiply the weighting and grade for each of the model to obtain the overall score. 

Model with the highest overall score means it is the most important one.  According to overall 

score, a factor Am will be assigned to each model m, where m = 1 to 3, Table 5 shows the value 

of Am for each result.  

 

Table 5. The index of (A) for each result 

Result Factor Am 

The highest overall score  1.9 

Second highest score  1.5 

The lowest score 1 

 

Based on the above information and calculation, the DSS will estimate the cost and savings 

from RFID adoption, together with implementation suggestions. There are four alternative 

suggestions: A: fully adopt RFID technology immediately; B: Adopt RFID technology partially 

and gradually; C: Wait and adopt the technology later; D: there is no need to adopt RFID 

technology.  

 

6. Conclusion and Future Research Agenda 

Advanced technology plays a crucial role in changing people’s life, improving peoples’ 

living standard and generating revenues for business corporations. The innovation of barcode 

and Radio Frequency Identification (RFID) technology are the breakthroughs to improve the 

supply chain performance. RFID technology has become prevalent in recent years with the 

successful adoption cases by companies from different sectors. However, majority of the 

companies postpone such adoption, as the cost of implementing RFID technology is perceived as 

high and the actual benefits brought by this technology in uncertain. In this study, a decision 

support system is proposed to estimate costs and benefits for RFID adoption for each company. 
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By quantifying the costs and benefits, it helps managers understanding the expected performance 

and removing some concerns for their RFID adoption.   

To ensure the validity of the DSS model, it will be tested using data of the companies before 

and after launching RFID technology. Next, a study will be conducted next by selecting one 

company from each part of the supply chain to predict their performance after the RFID adoption.  

Based on these results, the DSS input and modeling will be further improved.   

To increase the accuracy for DSS prediction, more relevant data for RFID adoption, 

especially for small and medium enterprises (SME) will be collected.  In the current study, we 

only use a single average ratio or percentage for companies belong to the same industry, which 

may not be an accurate estimation. For example, Wal-Mart serves as an industry indicator for 

retail industry , but the product nature, scale, target market of the company being studied may 

significantly different from Wal- Mart. Take Sa Sa (Sa Sa, 2011), a regional cosmetic chain-store, 

and Wal-Mart as examples, despite both are in the retail industries, their product nature, 

positioning, scale, and target market can be quite different. Thus, the values Dj, Fj and sjk should 

be fine-tuned according to the above parameters.  Lastly, a data warehouse should be developed 

to support the decision support system, which will be programmed as a software package.  
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Appendix A 
 

A.1 Jewelry Management 

In Hong Kong, RFID has been used for wholesales, inventory checking and internal 

logistics operations in jewelry Industry. In particular, it is useful for large-scale jewelry 

tradeshows like Hong Kong Jewelry & Watch Trade Fair.  Also, it has been adopted in many 

jewelry stores or warehouses for jewels identification, inventory checking, information collection 

and data transfer. It serves as the real-time monitoring and security system (Hong Kong RFID, 

2008).   

A.2 Food Supply Chain Management 

RFID tags are used to track food products during distribution and storage. With RFID 

tagged pallets and carton boxes, the goods in each container can be registered and the goods in 

transit between suppliers and overseas destinations can be monitored in real-time. Examples are 

Sushi restaurants, food supply chains.  

RFID technology ensures the freshness and hygiene of sushi in the self-help sushi chain 

system. For example, the Japanese Sushi Bar Sen-Ryo has been using RFID tags to monitor the 

quality of sushi. To ensure the freshness of sushi, sushi chain will scan every tagged plate to 

measure how long each sushi plate of sushi has stayed in the conveyor belt. The system 

automatically identifies sushi which has stayed beyond the defined period of time and takes it out 

from the conveyor belt to keep all sushi fresh. Besides, it also improves the accuracy and 

response time of the charging system. Traditionally, sushi bar uses plates with different color to 

distinguish different price categories. When customers finish their meals, waiters have to count 

the number of the plates for each color. With RFID, waiters can sum up the bills immediately by 

reading all the sushi plates via a RFID reader. This saves time significantly and prevents 

calculation mistakes. In turn, it improves the turn-around frequency and sales of restaurants. 

Customer’s satisfaction will also be enhanced with the guarantee of food quality and service 

efficiency.  
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The vegetable and fish supply chain contains cultivation, processing, storage, transportation 

and retailing.  In China, starting from 2007, all fish tanks carrying live fish from Guangdong to 

Hong Kong are sealed with RFID technology to trace the place of origin. Eggs and eggs by-

products must carry RFID labels showing details of their farms and companies, production dates 

and batches for tracking purposes; all are required to bear health certificates. (China Technology 

News, 2007, Thompson and Hu 2007 ).  

 In short, adopting RFID technology in food supply chain can ensure the freshness and 

food safety, enable end-to-end traceability and reduce the labor cost by cancelling the manual 

checking steps (Mai et al, 2010).  However, for most of the daily food supply chain, the cost is 

relative significant.  

  

A.3 Retail Industry 

A.3.1 Walt- Mart 

Wal-Mart launched its RFID initiative on June 11, 2003. She required its top 100 suppliers 

to begin tagging pallets of merchandises by January 2005 and all suppliers begin tagging pallets 

of customer goods with Electronic Product Code (EPC) by January 2006. Wal-Mart has been 

using EPC to improve the inventory accuracy and shelf availability to customers as well as to 

drive sales through better shelf in-stock. According to the study by Hunt et al. 2007, a typical 

retailer (without RFID technology) loses about 4% of sales due to out-of stock situations. 

Improved product in-stock, enabled through RFID, will lower these costs. Theft prevention, 

lower shrink, and automated checkout are several other potential store benefits.  

After adopting RFID technology, Wal-Mart resulted in a 30 percent reduction in chance of 

out-of-stocks and excess inventory in the supply chain. It attains 63 percent more effective in 

replenishing out-of-stocks, and manual orders placed by stores were reduced by approximately 

10 percent. Proctor & Gamble (P&G), a major supplier to Wal-Mart, estimated that it could 

increase annual sales by $1.2 billion via RFID technology by reducing the frequency of out-of-

stock items in stores.  

A.3.2 Prada 

In December 2002 Prada installed a RFID-based Smart Retail System (SRS) in new stores. 

Unlike Wal-Mart, which has many stock-keeping units, it is relatively easy for Prada to keep 

track of out of stock products.  Thus, reducing costs or increasing supply chain efficiency were 
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not their main drive of adopting RFID. Instead, SRS offers smart dressing mirror for customers. 

All clothing, shoes, dressing rooms and customers’ cards were tagged with RFID. This can 

shorten the waiting time for fitting room as SRS offers real-time mix-and-match style advice to 

customers. When customers select a particular cloth, salesperson can instantly read its detailed 

information, such as color, fabric and name of the designer, current stock status to provide better 

service to customers.  

 

A.3.3 Marks & Spencer 

Like most retailers, Marks & Spencer (M&S) operates a point of sale solution.  However, 

the stock accuracy had been poor, in that clothes have not been ordered and replenished in store 

on time, resulting in clothing being out of stocks and low level of customers’ satisfaction. M&S 

started using RFID technology item-level tagging (Intelligent Labeling) in six clothing 

departments in 42 stores. Despite major investment, M&S believes this system supports the 

future growth of the business and improves the customer’s shopping experience in store (Marks 

& Spencer, 2006). After the implementation, the inventory time of clothing for men and women 

has shortened from eight hours to one hour, which equivalent to an 88 percent increase in 

efficiency. Besides, RFID has been implemented in M&S food business. As 70% of its food is 

refrigerated fresh foods, the reaction and sensitivity to stock in supply chain is crucial and the 

actions must be swift. RFID tags can monitor temperature of products during the delivery 

process so that sellers can confirm if the products are properly shipped. Distributors and retailers 

can quickly determine which pallets should be rejected, accepted, or sold first among the 

accepted ones to ensure safety and freshness and minimize waste that incur. 

In short, adopting RFID technology in retail industry can reduce out-of-stocks chances, 

safety stock level, and improve order forecasts and service level.  However, customer privacy 

concern is one major issue that retailers should carefully address.  

 

A.4 Transport and Logistics 

RFID technology has also been widely applied in transportation and logistics, such as 

airport, mass transit system and integrators.  
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A.4.1 Hong Kong International Airport 

In 2005, HKIA became the world’s first airport implementing an end-to-end RFID sorting 

and reconciliation system for all departing baggage. The objective to adopt RFID technology is 

to reduce employees cost and shorten the travelers’ waiting time for baggage.  It led to quicker 

reconciliation of baggage on departing aircraft and fewer misdirected bags. The initial 

investment of RFID Project cost around HK$ 50 million including infrastructure and computer 

system. HKIA’s baggage handling capacity grows from 9,000 in 2008/09 to 16,000 bags per 

hour in 2010 (HKIA Annual Report 2008/09). At the HKIA, a reduction in handling cost from $7 

to $4 per bag attributed to the implementation of RFID tracking. In addition, the service 

performance of HKIA had improved significantly after adopting the RFID technology. For 

example, the first bag delivered to baggage reclaim within 20 minutes significantly increased 

from 93.1% (2008/09) to 97% (2009/10). Also, the number of complaints against the lost of 

baggage significantly reduced. As shown in Figure A.1, in Year 2005/06, after HKIA started to 

implement RFID technology for baggage tracking, the number of complaints dramatically 

dropped to 3.89 per million passengers. Apart from HKIA, Las Vegas McCarran International 

Airport has recorded great improvement in service with RFID adoption, by reducing lost 

baggage by 40 percent. The International Air Transport Association (IATA) predicts that 

Worldwide implementation of RFID-based baggage handling could result in annual savings of 

US$760 million for the industry. 

 

Figure A. 1 Number of Complaints per Million Passengers form 2002/03 to 2005/06 

(Source: HKIA Annual Report 2005/06) 
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A.4.2 Octopus Card 

Octopus Card is an electronic payment system based on a wireless RFID technology 

launched and developed in Hong Kong in September 1997. Similar to London’s Oyster Card and 

Japan’s Cutting Edge Suica Card, users simply hold their contactless smartcards over an 

electronic reader and the payment is deducted from the card automatically.  In Hong Kong, 

application of Octopus card has been expanded from transportation industry to retail industry 

(Lam, 2011).  

 

A.4.3 Rail System 

Train movement and location can be automatically captured in real time by utilizing RFID 

Railway Train Tracking System (TTS) with RFID readers and tags. The tracking and location 

information is available to railroad operators for asset management and other purposes. Trains 

are equipped with RFID readers. When a train arrives at a particular train station, the readers 

interrogate tags placed at the station. The unique ID on the station’s tag is sent to a central 

database together with the exact arrival time of the vehicle. Transport officials use the 

information to reduce congestion and keep passengers well informed of delays. The system 

provides accurate and reliable information about where a train is located. Besides, Guangshen 

Railway Company (GSH) is the first operator in China to switch from traditional barcode tickets 

to RFID tickets which can reduce losses caused by fake tickets.   

 

A.4.4 Logistics  

In the logistics industry, big integrators, such as UPS and DHL have adopted RFID 

technology since 2005. UPS adopted RFID technology and its revenue in 2006 had increased by 

11.7% (DHL, 2005-2007, UPS, 2004 – 2006). 

To summarize, adopting RFID technology in transportation and logistics industries can 

improve accuracy and customer service level, shorten processing and transaction time, enhance 

visibility, traceability and asset management, reduce errors and manpower costs (Baars et al, 

2009). Yet, many companies are still facing the difficulties on standardization and integration 

with companies around the world.    
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Appendix B  

The Decision Support System for RFID Technology Adoption  

Questionnaire Sample (Partial) 

 

Part 1 

     
(1) What is the nature of your business? 

 ___Retail         ___Manufacturing     ___Service     ___Logistics       

 

(2) When did your company start the business? 

 0- 3       4- 6       7- 9         10- 15        Above 15           (years ago) 

 

(3) Number of employees:  1-20       20-40       40-60         60-100 

           100-150    150-200    

        200-300    300-500    above 500  

 

 

(4) Distribution area:     ___Local      ___Regional     ___Global 

 

(5) Turnover in last year: _________________ 

 

(6) How much was the business operating costs? _________________ 

 

(7) What are the major costs of your business? (Please specify the percentage) 

___Inventory Cost                 

___Employee Cost 

___Product Defect Cost             

___Other, please specify:  

 

(9) What is the Cost/revenue Ratio of your business? _________________ 

 

(10) What is the proportion of fixed costs and variable costs of your business? 

 

(11) Is your company using barcode system? 

    Yes            No  

If yes, please answer Q12 to Q15 

 

(12) How many inventory damage due to instable accuracy of the barcode system? 

 

(13) Estimate the error rate of the barcode system. 

 

(14) How much of the profit lost due to instable accuracy of the barcode system? 

 

(15) Estimate the savings you company has from barcode system per year.  

 

(16) How many different types of products? 

 

(17) How many stock keeping units (SKU)? 
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(18) What is the price range of your products? 

 

(19) How many percent of goods/inventory was lost in last year? 

 

(20) How many percent goods/inventory is expired last year?  

 

(21) What is the defect rate of the company products? (In percentage) 

 

 

Part 2- Environment  
 

(22) What is your expectation of future economic environment?  

   Good        Fair    Poor 

(23) To what extent the future economic environment will affect your business? 

      Seriously Affect      Medium Affect     Slightly Affect       No Affect  

 

(24) Estimated business performance in the coming year 

      Optimistic            Neutral           Conservative 

 

(25) How many suppliers always work with you?  

 

(26) Dose your partner use or will use RFID? (If yes, please specify the number) 

Yes _________________                        Unknown 

(27) How many types of parties involved in your supply chain? 

 

(28) What are the supply chain strategies that your company is adopting?   

        ___JIT      

___Few suppliers       

___any suppliers       

___Close partnership with suppliers 

___Subcontracting         

___Close partnership with customers 

___Outsourcing   

___Third parties logistics          

___Other, please specify                           ___ 

 

Part 3- IT complexity 
(29) What types of systems are currently being used in your company? 

___Electronic Data Interchange (EDI)       

___Material Requirements Planning (MRP)         

___Warehouse Management System (WMS)          

___Customer Relationships Management (CRM) 

___Supplier Relationships Management (SRM) 

___Bar code 

___Enterprise Resource Planning (ERP) 

___Other, please specify:                           

 

(30) How much do you benefit from using these systems? 

 (Please mark 1 to 5: 1, not at all; 2, little; 3, average; 4, greatly; 5, a lot) 

___Better quality information 

___Reduced inventory level 
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___Reduced lead time 

___Cost saving 

___Increased sales 

___Resource planning 

___Increased coordination between departments 

___Better operational efficiency 

 

(31) Problems when using these systems:  

(Please mark 1 to 5: 1, no problem at all; 2, little problem; 3, some problem; 4, significant problem; 

5, serious problem.) 

___Resistance to change from employees  

___Resource shortages  

___Skill shortages 

___Insufficient vendor support 

___Integration with existing systems 

___Integration with partner’s systems  

 

(32) How much do you spend on these IT systems annually?                                               

 

(33) What are your desire results of RFID adoption?  

Please rank the following parameters in order of their importance to you:  

(7 = Extremely important, 1 = Not important at all) 

___Reduce Cost          

___Improve efficiency       

___Increase security level 

___Increase revenue 

___Increase reputation          

___Improve inventory control 

___Increase quality 

___Reduce error rate 
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ABSTRACT 

Majority of people at the base of the economic pyramid (BOP) live in rural areas, but have 

received little attention in business research.  Information and Communication Technology (ICT) 

is seen as having the potential to alleviate poverty in rural areas and worldwide from the many 

ICT access points that have been provided.  However, the farmers for whose benefit ICT access 

is provided have not been eager to adopt the technology.  In this paper we explore the reasons for 

the slow pace of adoption of ICT in rural areas by small and marginal farmers.  We extend and 

modify the Unified Theory of Acceptance and Use of Technology (UTAUT) in the context of 

rural BOP users.  Implications of this model are discussed.  
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Abstract 

From 69,130 households that were covered by a comprehensive community-based 

monitoring survey conducted in one of the cities that comprise Metro-Manila, in the 

Philippines, a neural network technique is used to identify the “absolute poor”.  

Households are considered to be among the “absolute poor” when the per capita 

income is less that 1USD per day, which is based on the UNESCO definition of 

absolute poverty. Based on this definition, 10% or 6,998 households are considered 

poor. A backpropagation neural network is trained to distinguish households as 

either poor or not. We achieve an accuracy of about 61% on both the train and test 

sets. Further rule-extraction on the trained network is done in order to understand, 

in terms of the features used for training, which features contribute to the positive 

identification of households that are poor by UNESCO definition. To complement the 

extracted rules, the poverty dataset is also used to train a Self-Organizing Map 

(SOM), which is then used to allow for an intuitive visualization of various facets of 

poverty. From the trained SOM, three distinct “poverty” clusters were identified. 

Keywords : backpropagation, rule extraction, self-organizing maps, visualization, poverty 
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1. Data Mining Tools to Visualize and Understand Poverty 

Data mining and data visualization tools have been used in numerous applications and for 

all types of data [6][13][14].  We demonstrate a data mining technique and procedure in 

a socially relevant area, which is the analysis and visualization of poverty in the city of 

Pasay in Metro-Manila, Philippines.  

The data on poverty have been collected through the Angelo King Institute of De La 

Salle University, as part of the Community-Based Monitoring System (CBMS) of the global 

Partnership for Economic Policy (PEP) project - a multi-country, multi-continent study 

funded by the International Development Research Centre (IDRC) of Canada. The poverty 

dataset was collected from several provinces in the Philippines, covering a huge segment 

of the Philippine archipelago. These datasets contain in-depth information about 

individual households, clustered into small social and political units or districts, referred 

to locally as “barangay”. Each barangay has from a few hundreds to a few thousand 

households.  As of January 24, 2012, extensive poverty-related data have been collected 

from 66 provinces (34 of which have been province-wide), 776 municipalities and 

51 cities. So far, this has covered a total of 20, 671 “barangays”.1 

The CBMS Poverty dataset [12] is comprehensive and includes information that 

capture in great detail the various living conditions as well as demographic profile of the 

members of each household.  The poverty dataset pertaining to individual households 

has numerous data fields and are encoded into two separate subfiles. The first file 

contains information referring to the various poverty-related information concerning the 

entire household, such as access to clean water, type of toilet facilities, type of materials 

used for walls and roof, and various other household information. The other subfile 

would refer to demographic information of each member of the household, i.e. head of 

household, spouse, children, grandparents, in-laws, relatives, etc.  

                                                           
1
 Information on the PEP and CBMS projects are described in greater detail in 

http://www.pep-net.org/programs/cbms/about-cbms/ 
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Note that “poverty” is not a single-faceted concept. More and more, poverty is 

expressed as a multi-dimensional phenomenon. For example, a household may not be 

poor in terms of salaries and income, but may be poor because of the prevalence of 

crime and violence that has directly affected the household (“security poor”). Another 

example is the inaccessibility of basic utilities and sanitation facilities that would expose 

the household to health issues, especially the children. In this case, the household may be 

classified as “health poor”. For the purpose of this research, households have been 

classified as “poor” or “not poor”, based on the annual per capita income. This was 

computed based on the annual income of the entire household divided by the number of 

members in the household. A household is considered “poor” when the per capita annual 

income is at most 1 USD / day X 365 days. This is based on the UNESCO standard 

definition of “absolute poverty” [19].  

2. Data preparation and pre-processing 

The subfiles were merged so that data about members of a given household were 

assembled together with the rest of the household information. The merging of files had 

to deal with some errors in the encoding of the household identification number or key. 

Some other issues with inconsistencies and missing data, typical in live datasets, have 

had to be dealt with. Once merged, cleaned, and pre-processed, the data fields were 

uniformly encoded based on the elaborate coding scheme adopted by the survey 

instrument.  

For the experiments discussed in this paper, we have chosen to retain only a small 

fraction of the data fields – concentrating only on a) the physical attributes of the house 

or dwelling, such as the materials used for the walls and roof, b) various community-

related condition of a household that may be generally associated with poverty, such as 

access to clean drinking water, access to proper toilet facilities, and garbage collection; 

and 3) various indicators affecting the household such as being hit by a calamity (e.g. 

typhoon, flood, fire) in the past 12 months or having had no food to eat for at least one 

instance during the last 3 months.   
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Non-poverty-related fields, such as those that refer to the demographic profile of 

specific members of the household, e.g. gender of the head of the household, marital 

status of the couple living in the household, age and religion of individual household 

members, etc. have been partially retained, but had not been used in training the neural 

networks. Table I provides the list of 39 features used for training the neural networks. 

 

3. Understanding using Neural Network Rule Extraction 

As a first attempt at understanding what features allow for the automatic categorization 

of households into “poor” and “not poor” households, we used a backpropagation neural 

network (BNN) to learn how to distinguish the two types of households using a training 

set that had accompanying information (using the annual per capita income as basis for a 

poor/not-poor tag) to train the BNN [7][8]. Subsequently, the trained network was used 

to try to classify a test set, composed of households that have not been part of the 

training set. Five percent of the available data samples were selected randomly to form 

the training set. The remaining 95% of the samples formed the test set. The total number 

of samples in the two sets were 3407 and 65674, respectively. 
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Table I. List of features used in determining if a node is “poor” and “not poor” 

f1 DeathIndicator f21 water_dist_4 (don't know) 

f2 CalamityIndicator f22 

toilet_1 (Water sealed flush to 
sewerage system/septic tank - 
own use) 

f3 FoodShortageIndicator f23 

toilet_2 (Water sealed flush to 
sewerage system/septic tank - 
shared with other households) 

f4 Garbage f24 toilet_3 (Closed pit) 

f5 
water_1 ( Community water 
system - own use) f25 toilet_4 (Open pit) 

f6 

water_2 (Community water 
system - shared with 
other households) f26 toilet_5 (No toilet) 

f7 
water_3 (Artesian deep well - 
own use) f27 toilet_6 (Others) 

f8 
water_4 (Artesian deep well - 
shared with other) f28 wall_1 (Strong materials) 

f9 
water_5 (Artesian shallow well - 
own use) f29 wall_2 (Light materials) 

f10 

water_6 (Artesian shallow well - 
shared with other 
households) f30 

wall_3 (Salvaged/Makeshift 
materials) 

f11 
water_7 (Dug/shallow well - own 
use) f31 

wall_4 (Mixed but predominantly 
strong materials) 

f12 

water_8 (Dug/shallow well - 
shared with other 
households) f32 

wall_5 (Mixed but predominantly 
light materials) 

f13 

water_9 (River, stream, lake, 
spring and other 
bodies of water) f33 

wall_6 (Mixed but predominantly 
salvaged materials) 

f14 
water_10 (Bottled 
water/Purified/Distilled water) f34 roof_1 (Strong Materials) 

f15 water_11 (Tanker truck/Peddler) f35 roof_2 (Light Materials) 

f16 water_12 (others) f36 
roof_3 (Salvaged/Makeshift 
Materials) 

f17 water_dist_0 (unknown) f37 
roof_4 (Mixed but predominantly 
strong materials) 

f18 water_dist_1 (Within premises) f38 
roof_5 (Mixed but predominantly 
light materials) 

f19 
water_dist_2 (Outside premises 
but 250 meters or less) f39 

roof_6 (Mixed but predominantly 
salvaged materials) 

f20 
water_dist_3 (251 meters or 
more)     
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Twenty neural networks were trained. The number of hidden units in the networks 

was set to 4. Network training was terminated when a minimum of the error function 

was reached. The pruning process to remove redundant connections and network units 

then began. Hidden units, input units and individual network connections were removed 

as long as the network accuracy on the training set was above 60%. The twenty pruned 

networks had test set accuracy that ranged from 59.66% to 60.70%. The number of 

hidden units left was either just one or at most two, while the number of connections 

ranged from 11 to 24. 

One of the networks with the fewest number of connections was selected for rule 

extraction.  It had a total of 11 connections, 7 connections from the input units to the 

only remaining hidden unit, 2 connections from this hidden unit to the two output units 

plus 2 bias weights at the output units. The 7 relevant inputs correspond to the following 

features:  

1. f5: water_1 (Community water system - own use) 

2. f6: water_2 (Community water system - shared with other households) 

3. f19: water_dist_2 (Outside premises but 250 meters or less) 

4. f27: toilet_6 (Others) 

5. f28: wall_1 (Strong materials) 

6. f29: wall_2 (Light materials) 

7. f34: roof_1 (Strong Materials) 

Since the network structure is very simple, it is rather straightforward to obtain a set 

of rules to give an indication as to what the data mining tool was able to automatically 

deduce as to the most important features for categorizing households as either poor or 

not poor, based on the UNESCO definition of absolute poverty.  The accuracy of the 

extracted rules below on the training and test data sets are 60.52% and 60.67%, respectively.  

A household is considered poor if it meets one of the following rule conditions: 

 [water_dist_2 (Outside premises but 250 meters or less) = YES] 

 [water_2 (Community water system - shared with other households) = YES] and 

[wall_2 (Light materials) = NO] 
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 [wall_1 (Strong materials) = NO] and [wall_2 (Light materials) = NO] and [roof_1 

(Strong Materials) = NO] 

 [water_1 (Community water system - own use)=YES] and [wall_2 (Light materials) = 

NO] and [roof_1 (Strong Materials) = NO] 

 [water_1 (Community water system - own use)=YES] and [wall_1 (Strong 

materials)=NO] and [[wall_2 (Light materials) = NO] 

 [toilet_6 (Others) = YES] 

 

4. Visualizing Poverty Using Self-Organizing Maps (SOM) 

A second data mining tool is used to elucidate further the kind of poverty that can be 

found among the “poor” households in the city that was surveyed. This second data 

mining approach is the Self-Organizing Map (SOM) [13][16][17][18], which is a 

computational intelligence technique that allows for the clustering and visualization of 

the data attributes and classes of a given dataset.  

A SOM is usually a regular rectangular grid (some are hexagonal grids) of cells or 

nodes, each of which is represented as a vector of so called “weights”. One weight is 

assigned to each feature in the training set. Initially the SOM is initialized with random 

weights. These randomly assigned weights will then be continuously adapted and refined 

as learning or training progresses. During training, unlike in the case of BNN, the data 

items of each household does not have accompanying information as to whether the 

household is of category “poor” or “not poor”[1][3][4]. Thus, as opposed to the 

supervised training method of BNN, the SOM method is considered unsupervised. The 

SOM method is essentially is a clustering technique [5] that allows for a simultaneous 

visualization of the various clusters formed – in particular, the SOM would tend to assign 

similar clusters into locations in the map that are likewise spatially near each other. 

The SOM learning algorithm iteratively takes a randomly selected data item from the 

dataset and compares it to every node in the map using some distance or similarity 

measure, usually the Euclidean distance measure D, as defined in 1 below.  As shown, V is 

the vector of attribute values of the selected input data item. Wk is the vector of weights 
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associated with node k. The total number of features or attributes used for training the 

SOM is denoted by n. 







ni

i

ii WkVDk
0

2)(                                                                            (1) 

The node m that has the smallest distance Dm with respect to the current input data 

item is referred to as the best matching unit (BMU). Once the BMU is determined, the 

weights of the nodes in the winning neighborhood of the BMU (including those of the 

BMU itself) will be updated and adapted, following the Grossberg learning rule defined in 

2 below [9][10].  

)(1 tttt WVWW                                                                           (2) 

In the weight update rule above,  α is the learning rate, such that 0 < α < 1, which 

decreases linearly from the first iteration to the maximum number of iterations of SOM 

learning.  As for the so-called winning neighborhood, this is defined by a “radius” such 

that all nodes within a given radius from the BMU would be considered to be part of the 

winning neighborhood.   The neighborhood radius also decreases as training progresses 

until it gets fixed to the value 1, in which case all nodes directly adjacent to the BMU 

would be part of the winning neighborhood. 

The training process continuous until the user-defined maximum number of 

iterations is reached.  Once trained, each node of the map would need to be labeled. 

Each node k is labeled as P (for Poor) or N (for Not poor), which is determined as follows: 

1. compute the distance of each data item (household) to the node; we use the 

Euclidean distance measure 

2. sort the data items from the closest to the farthest, in terms of the Euclidean 

distances computed, and retain the first M data items closest to the node; 

3. assign the label P or N depending on which of the two has the majority among 

the M data items associated to the node. 

Note that during training, the SOM, being completely unsupervised, is not being 

given any information as to the actual label or category of the individual data items that 

are being presented for training. The labeling, however, is a supervised process in that a 
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labeled dataset is used to assign a distinct category label to each node in the trained 

map. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
Figure 1. Trained SOM showing three clusters of nodes labeled as P “poor” (red 

boxes). The grey boxes inside each node reflect the degree by which the top nodes 
associated to a given node are of the same tag (P or N). White denotes that 100% of the 
items associated to the node are either all P or all N. 

 
 
 
The binarized data were used to train a 10 x 10 Self-Organized Map that appears in 

Figure 1. Nodes associated to “poor” households, based on the labeling process 

described above, have boxes colored red. There are only about 10% of the households 

surveyed (6,998 out of 69,130) that are classified as “poor”. This is why in the trained 

SOM, significantly less nodes are labeled P (red) as compared to those labeled N (green). 

This is one characteristic of Self-Organizing Maps, where it renders visually the relative 

proportion of the data belonging to the various categories.  

 

P1 

P2 

P3 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1013



 
 
 
 

5. Second level SOM Visualization 

Notice from Figure 1 that there are three different distinct clusters of “poor” households. 

We refer to these three poor clusters as P1, P2, and P3. As a second level visualization of 

the poverty dataset, it would be interesting to see whether there are specific features 

used in the training set that have generally high values among poor households and low 

values among “not poor” households, or vice versa. And whether there are features that 

have high values only for one poverty cluster (e.g. P2) and not for the “not poor nodes” 

nor for any of the other poverty clusters (e.g. P1 and P3).  

The SOM interface that we developed allows us to “peel” the SOM one “component 

plane” at a time [2], in order to visualize the distribution of the values of the individual 

features among the weight vectors of the nodes of the trained SOM. The component 

planes simply render in grey scale values (black is low value, white is high value) the 

weight of each node for the specific target feature. Once these component planes are 

laid on top of the labeled map, it becomes easy to spot the “prominent” features that 

have quite distinct values (relatively high or relatively low) between those households 

that are poor from those that are not poor. The component planes will at the same time 

also help in visualizing the difference between and among the three poverty clusters P1, 

P2, and P3. The notion of “prominent” features will be discussed in a more rigorous 

manner in the next section. 

Most component planes do not reveal any interesting findings, such as the 

component planes shown in Figure 2. In these component planes, the values of the 

weights for the corresponding feature (or the component) do not differ much whether 

the nodes are mostly red (poor) or mostly green (not poor). Either they are mostly black 

or mostly white in most parts of the map.  
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(a)                                                     (b)                                                     (c) 

 
Figure 2. Regular component planes for some of the features (f10, f11, f12) used to train 
the SOM. Note that the values of the weight vectors corresponding to the specific 
components or features do not differ much between those nodes labeled “poor” (red) 
to those nodes labeled “not poor” (green).  
 
 

A few of the more interesting component planes are shown in Figures 3 to 7.  Note 

that the green nodes in the lower half of the map have white component values for the 

components/features that correspond to toilet facilities for private use by the members 

of the household (f22) and to use of strong wall material (f28). As per the common notion 

of “poverty”, these “prominent” features are generally associated with dwellings that are 

“not poor”. 

 

 
 

Figure 3. Trained SOM showing component plane for whether there are proper toilet 
facilities (f22) for private use by the members of the household. Note that the green (N) 
nodes at the bottom of the map mostly have white component values, meaning these 
nodes are associated with households that have proper toilet facilities for private use. As 
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can be seen in the figure, the top red cluster and the right red cluster are black this 
means that they do not have good toilet facility. 

 

 
 

Figure 4. Trained SOM showing component plane for whether the toilets used by the 
households are closed pits (f24). Seen in the figure is some gray component values for 
the the P1 and P2 clusters, but not the P3 cluster. It shows that they do not have good 
toilet facilities as compared to the households in P3. 
 
 

 
 

Figure 5. Trained SOM showing the component plane for no toilet at all (f26) which is 
gray only for the P2 cluster, but not for P1 and P3. 
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Figure 6. Trained SOM showing the component plane for whether strong materials were 
used to build the walls of the house (f28). Note that the green (N) nodes at the bottom 
of the map mostly have white component values, meaning these nodes are associated 
with households that have strong materials used for the wall, such as concrete hollow 
blocks. Here, the P3 cluster defers from P1 and P2. 
 
 

   
(a)                                                                                 (b) 

Figure 7. Two poverty clusters 1 and 2 have relatively higher values for features f31 and 

f37, referring to the type of material used for the walls and roof (mixed materials).  

 

6.    Third level SOM Visualization 

It is possible to find the prominent features in a more systematic manner. Finding the 

prominent features of a given cluster is done by computing the mean of the values of a 

given feature among all nodes in one type of nodes (in-cluster mean), and to do the same 

among nodes outside the given cluster (out-cluster mean). If the in-cluster mean deviates 
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from the out-cluster mean by more than one standard deviation, then the specific 

feature is said to be “prominent” for the cluster under consideration. This technique for 

finding prominent features is based on earlier work [1][2][3][4]. 

The net difference between the in-cluster mean and the out-cluster mean is tallied 

for all features, and for every given cluster. The prominent features of a given cluster are 

then used to “characterize” each cluster, as summarized in Figure 8. Table II shows the 

list of prominent features for the Poverty 1 cluster. The prominent features include the 

Death Indicator, which means that the households associated to this cluster tend to have 

significantly (in a statistical sense) more instances of having at least one member of the 

household who died in the last 12 months. In addition, there are relatively more 

households in this cluster that have “closed pits” (dug hole in the ground) as toilet facility, 

instead of a regular, sanitary toilet with the proper septic tank facility or a community 

based sewage system. The other prominent features of this cluster indicate that they 

have relatively less use of strong materials for roof and walls, and instead use “mixed 

materials”, although these are predominantly strong materials. It is presumed that 

because of poverty, the households belonging to this cluster have resorted to whatever 

material they can use for roof and wall, even if these materials tend to be the “strong 

type”, like hollow blocks and concrete. 

 

 

 

 

 

 

 

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1018



 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Figure 8. Poverty clusters 1, 2 and 3 with their prominent features as seen in Tables II to IV. 

 

Table II. The prominent features of the Poverty 1 cluster of nodes. A feature is 
prominent for a cluster if the mean value of the weights among nodes in the cluster 
deviates by more than 1 standard deviation of the weights of all nodes outside the 

cluster 

  in-cluster  
out-

cluster  net    

Feature mean mean difference std dev 

F1-DeathIndicator 0.06 0.01 0.05 0.0315 

F24-toilet_3 (Closed pit) 0.08 0.02 0.06 0.0448 

F28-wall_1 (Strong materials) 0.11 0.67 0.56 0.3957 

F31-wall_4 (Mixed but predominantly strong materials) 0.68 0.16 0.52 0.3194 

F34-roof_1 (Strong materials) 0.04 0.46 0.42 0.3758 

F37-roof_4 (Mixed but predominantly strong materials) 0.7 0.33 0.37 0.3631 

 

The prominent features for poverty cluster 2 are shown in Table III. In the case of 

this cluster, the prominent features includes the calamity indicator. This cluster is 

relatively low for this feature, meaning that most households have not been affected by 

calamities compared to other households. Other prominent features are related to toilet 

facilities. For this cluster, the toilet features that are generally associated to non-hygienic 

P1 

f1, f24, 
f28, f31, 
f34, f37 

P3 
f18, f34 
 

P2 
f2, f5, f18, 
f22, f24, 
f26, f27, 
f31, f37 
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facilities (i.e. closed pit, no toilet, others) have relatively higher weights, indicating that 

relatively more households associated with this cluster have these kinds of toilet 

conditions. Finally, relatively more households associated to this poverty cluster have 

mixed materials for both walls and roof. 

 

Table III. The prominent features of the Poverty 2 cluster of nodes. 

  in-cluster  
out-

cluster  net    

Feature mean mean difference std dev 

F2-Calamity Indicator 0.02 0.16 0.14 0.1259 

F5-water_1 (Community water system – own use) 0.86 0.32 0.54 0.0319 

F18-water_distance_1 (Water is within premises) 0.95 0.39 0.56 0.4319 
F22-toilet_1 (water sealed flushed to sewerage f24-

system/septic tank – own use) 0.06 0.51 0.45 0.4048 

F24-toilet_3 (Closed pit) 0.09 0.02 0.07 0.0448 

F26-toilet_5 (No toilet) 0.09 0.02 0.07 0.0362 

F27-toilet_6 (Others) 0.21 0.07 0.15 0.1264 

F31-wall_4 (Mixed but predominantly Strong Materials) 0.58 0.2 0.38 0.3194 

F37-roof_4 (Mixed but predominantly strong materials) 0.86 0.36 0.5 0.3631 

 

As for poverty cluster 3 which is the big cluster of red nodes somewhere in the 

middle of the SOM map, the prominent features are “distance to water source” and the 

“roof material” used. Significantly more households associated to this cluster, than 

households associated to the other clusters,  have access to clean water within their 

premises and use strong materials for the roof. There are other features in cluster 3 

where the difference between the in-cluster mean and the out-cluster mean are high but 

not high enough to surpass the standard deviation. These are the features that are 

generally associated with poverty, which may explain why the cluster is a poverty cluster, 

even if the prominent features are both generally associated with non-poor households.  
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Table IV. The prominent features of the Poverty 3 cluster of nodes. 

  in-cluster  
out-

cluster  net    

Feature mean mean difference std dev 

F18-water_distance_1 (Water is within premises) 0.0 0.46 0.46 0.4319 

F34-roof_1 (Strong Materials) 0.8 0.36 0.44 0.3758 

*F28-wall_1 (Strong Materials) 0.9 0.58 0.32 0.3957 
*F19-water_dist_2 (Outside premises but 250 meters 

or less) 0.62 0.32 0.3 0.4064 
*F31-roof_4 (Mixed but predominantly strong 

materials) 0.12 0.41 0.29 0.3631 
*F37-wall_4 (Mixed but predominantly Strong 

Materials) 0.04 0.24 0.2 0.3194 
*F23-toilet_2 (Water sealed flush to sewerage 

system/septic tank - shared with other 
households) 0.54 0.35 0.19 0.3813 

*F5-water_1 ( Community water system - own use) 0.2 0.36 0.16 0.3716 

*F14-water_10 (Bottled water/Purified/Distilled water) 0.37 0.21 0.16 0.3900 

*F17-water_dist_0 (unknown) 0.37 0.21 0.16 0.3900 

*features with relatively high net difference, however, they are not higher than the standard 
deviation. 

 

Conclusion 

It is very difficult to correctly classify households as either poor or not poor, based simply 

on various attributes about the way the house has been built, access to clean water, and 

access to proper toilet facilities. Even if we add features about whether the household 

has experienced some calamity, whether there was death in the family or whether the 

family has experienced hunger in the past months, automatic classification continues to 

be very difficult. This is partly explained by the fact that the basis for absolute poverty, 

which is the annual per capita income, is a continuous range of values and therefore 

would yield households that are technically not “poor” by UNESCO standards, but have 

nonetheless the same kind of poverty conditions in terms of the physical attributes of the 

house or dwelling, or in terms of access to clean water and proper toilet facilities.  

The Self-Organizing Map (SOM) approach is a good alternative for probing deeper 

into what constitutes poverty. The trained SOM produced three distinct poverty clusters 

and by using a methodical way of identifying the prominent features that would 

characterize each poverty cluster, a clearer notion of the conditions of poverty emerges. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1021



 
 
 
 

References 

[1] A. Azcarraga, M.H. Hsieh, S.L. Pan and R. Setiono. Improved SOM Labeling 

Methodology for Data Mining Applications. In Soft Computing for Knowledge 

Discovery and Data Mining. (O. Maimon and L. Rokach, Eds.), pp 45-75, Springer, 

2008. 

[2] A. Azcarraga, M.H. Hsieh, S.L. Pan and R. Setiono. Extracting salient dimensions for 

automatic SOM labeling, IEEE Transactions on Systems, Man, and Cybernetics, Part 

C, Vol. 35, No. 4, pages 595-600, 2005. 

[3] A. Azcarraga, M.H. Hsieh and R. Setiono. Visualizing Globalization: A SOM Approach 

to Customer Profiling.  24th International Conference on Information Systems (ICIS), 

Seattle, Washington, December 2003. 

[4] A. Seret, T. Verbraken, S. Verailles and B. Baesens. A new SOM-based method for 

profile generation: Theory and an application in direct marketing. European Journal 

of Operational Research. 2012. 

[5] B. Everitt. Cluster analysis, Heinemann Educational Books, London. 1974. 

[6] C. Soares et al. Applications of Data Mining in E-Business Finance: Introduction. 

Proceedings of the 2008 conference on Applications of Data Mining in E-Business 

and Finance. 2008. 

[7] D. E. Rumelhart, G.E. Hinton, and R.J. Williams,  D.E. Rumelhart and J. L. 

McClelland.  Learning internal representations by error propagation,  Parallel and 

Distributed Processing,  vol. 1,  pp.318 -362 1986 :MIT Press 

[8] D.E. Rumelhart and D.Zipser,  D.E. Rumelhart and J.L. McClelland.  Feature discovery 

by competitive learning,  Parallel Distributed Process.,  vol. 1,  pp.151 -193 1986 

:MIT Press 

[9] D.M. Clark and K. Ravishankar. A Convergence Theorem for Grossberg Learning. 

Neural Networks 3(1): 97-92. 1990. 

[10] G.A. Carpenter and S. Grossberg.  Pattern-Recognition by Self-Organizing Neural 

Networks,  1991 :MIT Press 

[11] G. Deboeck and T. Kohonen. Visual Explorations in Finance with Self-organizing 

Maps. London: Springer-Verlag. 1998. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1022



 
 
 
 

[12] J. Bancolita and M.N. Alvarado. Developing Composite Indicators using CBMS: 

Amalgamating the Dimensions of Poverty. 4th CBMS Network Conference. 

November 2006. 

[13] M.Y. Kiang and A. Kumar. An evaluation of self-organizing map networks as a robust 

alternative to factor analysis in data mining applications, Information Systems 

Research 12: 177-194. 2001. 

[14] P.Berka et al. Data Mining and Medical Knowledge Management: Cases and 

Applications. 2009. 

[15] S. Haykin.  Neural Networks: A Comprehensive Foundation,  1999 :Prentice-Hall 

[16] T. Kohonen. Self-Organizing Maps. Springer-Verlag, Berlin. 1995. 

[17] T. Kohonen. Kohonen Maps, Elsevier, New York. 1999 

[18] T. Kohonen. Self-organization of a massive document collection, IEEE Transactions 

in Neural Networks 11(3): 574-585. 2000. 

[19] UNESCO. Poverty. http://www.unesco.org/education/poverty/index.shtml 

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1023

http://www.unesco.org/education/poverty/index.shtml


Observations on Virtual Firewalling Tools in VMWare Networks 

 

 

Phoebe Butlin, Doug White, Jon Gabriel 

Roger Williams University 

 

 

Abstract 
 

This presentation provides some guidance on implementation of virtual firewalling appliances in 

the VM environment to isolate and monitor network activities for network segments which are 

established using virtual switches and devices in a fully virtualized environment. Considerations 

involve the use of various open source available tools to create firewalls, such as Monowall, and 

tools such as Opsview and SNORT for monitoring those virtual environments.  The presentation 

provides observations made in the implementation for a beta test environment with actual users 

and best practice guidelines for testing these tools. 
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ABSTRACT 

 

This study illustrates the use of data envelopment analysis to benchmark mutual funds on the basis of 

risk-adjusted performance, load, 12b-1 plan, and expense ratios. Using the DEA methodology, we 

calculate an efficiency score for 189 funds on a scale of 1 to 100 by maximizing twelve month total 

return and minimizing beta, standard deviation, load, 12b-1 charges, and expense ratios. This study 

benchmarks a mutual fund on the basis of risk-adjusted performance, load, 12b-1 plan, and expense ratio 

so that investor can select best performing funds on a broader basis rather than just the performance.  

 

Keywords: Mutual Funds, Efficiency, Data Envelopment Analysis 

 

 

 

INTRODUCTION 

 

Usually, in the selection of a mutual fund, investors consider historic performance, risk, the investment 

objective of the fund, and/or the investment manager’s style.  However, there is no evidence to support 

positive performance persistence as being more useful than prior performance as a fund selection tool.  

Studies by Jensen (1968), McDonald (1974), and Crenshaw (1977) do not find evidence of superior 

performance by open-end mutual funds.  Kon and Jen (1979), Chang and Lewellen (1984), and Lee and 

Rahman (1990) find limited success by fund managers who practice market timing and selectivity.  

In recent years, academic studies and the popular press have stressed the importance of examining a 

fund’s expense structure, because expenses directly affect fund returns.  Studies by Malkiel (1995), 

Malhotra and McLeod (1997), and Livingston and O’Neal (1996, 1998) highlight the significance of 

expenses in selecting an open-end fund. However, we cannot simply select funds on the basis of expense 

ratios alone, because academic studies also show that there is no relation between expense ratios and 

performance of a fund.   

 

Therefore, there is need to select efficient mutual funds based on investment objective, performance, 

risk, and expense ratio of a fund.  In this study, we use data envelopment analysis (DEA) models to 

separate efficient mutual funds from the inefficient funds on the basis of performance, risk, 12b-plan 

fees, load, and expense ratio.  DEA approach will help us benchmark a mutual fund on a relative basis 

instead of absolute performance measurement as given by traditional performance measurement 

measures.  Also, we will be able to include the cost of owning a mutual fund share in the form of a 

fund’s expense ratio, load charges, 12b-1 charges  as an input variable in addition to fund’s objective,  

return and risk as measured by beta of the fund and standard deviation of the fund. 

Mutual funds have of course been popular investment vehicles.  The Investment Company Institute 

publishes historical statistics about mutual funds.  According to these statistics, the first U. S. mutual 
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fund was established in 1924.  Since that time, the number of mutual funds increased to 8,545 at the end 

of 2010 with assets under management of $13.1 trillion.  These numbers includes equity, bond, money 

market, and hybrid funds.  The number of U.S. households owning mutual fund shares reached 51.6 

million in 2010, which is nearly one-half the total (44% of the U.S. households).  Therefore, it is 

extremely important that investors should be able to distinguish between efficient and inefficient mutual 

funds.  Our study will also help mutual fund manager benchmark their funds against other funds in the 

same fund family as well as against the competition and help improve performance of the fund. 

 

The rest of the study is organized along the following lines.  In section II, we discuss previous studies on 

fund performance as well as on the use of data envelopment analysis models in financial analysis.  

Section III provides the model used in this study.  Section IV discusses the data source and methodology 

used in this study.  In section V, we provide an empirical analysis of our results.  Section VI summarizes 

and concludes our study. 

 

 

LITERATURE REVIEW 

 

Numerous studies have analyzed the operating efficiency of firms using data envelopment analysis 

models. Hung, Lu, and Wang (2010) explore the operating efficiency, the scale efficiency targets, and 

the variability of DEA efficiency estimates of Asian container ports. Joo, Min, Kwon, and Kwon (2010) 

use data envelopment analysis to assess the operating efficiency of specialty coffee retailers from the 

perspective of socially responsible global sourcing. They evaluate the impact of socially responsible 

sourcing on the operating efficiencies of specialty coffee retailers before and after implementing fair-

trade practices. Their study also compares the operating efficiencies of fair-trade coffee retailers to those 

of non-fair-trade coffee retailers. Hung and Lu (2008) study applies the Data Envelopment Analysis 

(DEA) approach with the classical radial measure, non-radial efficiency measure and efficiency 

achievement measure, respectively, combining multiple outputs and inputs to measure the magnitude of 

performance differences between the IC firms. Shimshak and Lenard (2007) present a Two-Model 

approach for including quality measures in DEA studies. This approach allows decision-makers to 

evaluate two models simultaneously, one measuring operational efficiency and the second measuring 

quality efficiency. This new method selects only DMUs that are efficient in both operational and quality 

measures to be members of the benchmark set. Their study demonstrates the Two-Model DEA approach 

using data from the nursing home industry. Lu, Yang, Hsiao, and Lin (2007) study uses the CCR model 

of Data Envelopment Analysis (DEA) and the slack variable analysis to evaluate the operating 

efficiency of the domestic banks in Taiwan from 1998 to 2004. Using data from the Annual Survey of 

Hospitals compiled by the Department of Health in Taiwan for years 1994 through 1997, Chang, Chang, 

Das, and Li (2004) use Data Envelopment Analysis (DEA) to evaluate the impact of a National Health 

Insurance (NHI) Program on the operating efficiency of district hospitals in Taiwan. Anderson, Fok, 

Springer, and Webb (2002) measure the technical efficiency and economies of scale for real estate 

investment trusts (REIT) by employing data envelopment analysis (DEA). Using data from the National 

Association of Real Estate Investment Trusts (NAREITs) for the years 1992-1996, they report that 

REITs are technically inefficient, and the inefficiencies are a result of both poor input utilization and 

failure to operate at constant returns to scale. Golany, Roll, and Ryback (1994) study applies data 

envelopment analysis (DEA) for measuring and evaluating the operating efficiency of power plants in 

the Israeli Electric Corporation is discussed. 
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A large number of studies have examined mutual fund performance using data envelopment analysis 

approach. Chehade (1998) uses production models based on DEA methodology to evaluate the 

performance of Canadian mutual funds by computing efficiency scores. Basso and Funari (2001, 2003) 

use DEA methodology to develop mutual fund performance index. 

Anderson, Brockman, Giannikos, and McLeod. (2004) apply DEA models to evaluate real estate mutual 

funds. 

 

In this paper, we extend previous studies by illustrating the use of DEA models to benchmark the 

performance of mutual funds in terms of risk-adjusted performance as well as expenses. No previous 

study has benchmarked mutual funds in terms of return and expenses. 

 

 

MODEL 

 

The Data Envelopment Analysis Model: 

The Data Envelopment Analysis (DEA) (Charnes et al., 1978) is a widely used optimization-based 

technique that measures the relative performance of decision making units that are characterized by a 

multiple objectives and/or multiple inputs structure.  Data envelopment analysis is a technique used to 

assess the comparative efficiency of homogenous operating units such as schools, hospitals, utility 

companies, sales outlets, prisons, and military operations.  More recently, it has been applied to banks 

(Haslem, Scheraga, & Bedingfield, 1999) and mutual funds (Haslem & Scheraga, 2003; Galagedera & 

Silvapulle, 2002; McMullen & Strong, 1998; Murthi, Choi, & Desai, 1997).  It is a powerful technique 

for measuring performance because of its objectivity and ability to handle multiple inputs and outputs 

that can be measured in different units. The DEA approach does not require specification of any 

functional relationship between inputs and outputs, or a priori specification of weights of inputs and 

outputs. DEA provides gross efficiency scores based on the effect of controllable and uncontrollable 

factors. 

 

The DEA methodology measures the performance efficiency of organization units called Decision-

Making Units (DMUs).  This technique aims to measure how efficiently a DMU uses the resources 

available to generate a set of outputs.  The performance of DMUs is assessed in DEA using the concept 

of efficiency or productivity defined as a ratio of total outputs to total inputs.  Efficiencies estimated 

using DEA are relative, that is, relative to the best performing DMU or DMUs (if multiple DMUs are 

the most efficient).  The most efficient DMU is assigned an efficiency score of unity or 100 percent, and 

the performance of other DMUs vary between 0 and 100 percent relative to the best performance.   

 

Consider a set of n observations on the DMUs.  Let us define the following: 

  j = 1,2,……,n DMU. 

 i = 1,2,……,m inputs 

 r = 1,2,……,s outputs 

Each observation, DMUj, j = 1,2,…..,n, uses: 

  xij – amount of input i for unit j, i =1,2,……,m and j =1,2,….,n. 

  yrj – amount of output r for unit j, r = 1,2,…..,s and j = 1,2,….,n. 

  ur – weight assigned to output r, r = 1,2,…..,s 

  vi – weight assigned to input i, i =1,2,……,m. 
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The DEA methodology gives a measure of efficiency that is defined as the ratio of weighted outputs to 

weighted inputs.  The most important issue in this method is the assessment of the weights.  Charnes et. 

al. define the efficiency measure by assigning to each unit the most favorable weights.  In general, the 

weights will not be the same for different units.  Further, if a unit happens to be inefficient, relative to 

the others, when most favorable weights are chosen, then it is inefficient, independent of the choice of 

weights.  Given these weights, the efficiency of a DMU in converting the inputs to outputs can be 

defined as the ratio of weighted sum of output to weighted sum of inputs. 

Efficiency = 








m

i

iji
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xv
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1

1

                                    (3.1) 

 

The weights for a DMU are determined using mathematical programming as those that will maximize 

the efficiency of a DMU subject to the condition that the efficiency of other DMUs (calculated using the 

same set of weights) is restricted to values between 0 and 1.  The weights are chosen that only most 

efficient units will reach the upper bound of the efficiency measure, chosen as 1.  Let us take one of the 

DMUs, say the o
th

 DMU as the reference DMU under evaluation whose efficiency (Eo) is to be 

maximized.  Therefore, to compute the DEA efficiency measure for the oth DMU, we have to solve the 

following fractional linear programming model: 

max Eo =  
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Subject to 
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  ≤ 1,  j = 1,..,n    (3.3) 

ur ≥  , r = 1,…,s 

vi ≥  , i = 1,….,m 

 

Where   is an infinitesimal or non-Archimedean constant that prevents the weights from vanishing 

(Charnes, et. al., 1994).  When we solve the above mathematical program, we get the optimal objective 

function (3.2) that represents the efficiency of DMUo.  If the efficiency is unity, then the firm is said to 

be efficient, and will lie on the efficiency frontier.  Otherwise, the firm is said to be relatively inefficient.  

To find the efficiency measure of other DMUs, we have to solve the above mathematical program by 

considering each of the DMUs as the reference DMU.  Therefore, we obtain a Pareto efficiency measure 

where the efficient units lie on the efficiency frontier (Thanassoulis, 2001).  The fractional mathematical 

programs are generally difficult to solve.  To simplify them, we should convert them to a linear program 

format.  The fractional program (3.2), (3.3) can be conveniently converted into an equivalent linear 

program by normalizing the denominator using the constraint 


m

i
ioi xv

1

 = 1.  As the weighted sum of inputs 

is constrained to be unity and the objective function is the weighted sum of outputs that has to be 

maximized.   

max 
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Subject to  




m

i
ioi xv

1

 = 1,    (3.5) 

                       



s

r
rjr yu

1

 - 


m

i
iji xv

1

 ≤0,  j = 1,..,n, 
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This model is the CCR (Charnes, Cooper, and Rhodes) model.  Similarly, a general input minimization 

CCR model can be represented as  

min 
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ur ≥  , r = 1,…,s 

vi ≥  , i = 1,….,m 

 

According to the basic linear programming, every linear programming problem (usually called the 

primal problem) has another closely related linear program, called its dual.  Therefore, the dual of the 

output maximizing DEA program is as follows: 


*
 = min        (3.8) 

subject to  

      



n

j 1

 jxij  ≤ xio, i = 1,….,m 




n

j 1

λjyrj ≥ yro, r = 1,…,s              (3.9) 

λj ≥ 0, 

 unrestricted. 

 

If 
* 

= 1, then the current input levels cannot be reduced, indicating that DMUo is on the frontier.  

Otherwise, if 
* 

< 1, then DMUo is dominated by the frontier.  
* 

represents the input-oriented efficiency 

score of DMUo.  The individual input reduction is called slack.  In fact, both input and output slack 

values may exist in model (3.8) 

  si
-
 = 

*
xio - 



n

j 1

 jxij     i = 1,….,m 

sr
+ 

= 


n

j 1

λjyrj - yro,  r = 1,…,s                       (3.10) 

 

To determine the possible non-zero slacks after solving the linear program (3.8), we should solve the 

following linear program: 
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m

i 1

 si
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 +  
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r 1
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+ 

subject to 

  



n

j 1

 jxij  + si
-  

=   
*
xio, i = 1,….,m 




n

j 1

λjyrj -  sr
+ 

=  yro, r = 1,…,s   (3.11) 

λj ≥ 0, 

 unrestricted. 

DMUo is efficient if and only if 
* 

= 1 and si
-*

 = sr
+* 

= 0 for all i and r.  DMUo is weakly efficient if and 

only if 
* 

= 1 and si
-*

 ≠ 0 and (or) sr
+* 

≠ 0 for some i and r.  In fact models (3.8) and (3.9) represent a 

two-stage DEA process that can be summarized in the following DEA model: 

min    - ( 


m

i 1
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s

r 1

 sr
+
) 

subject to 

  



n

j 1

 jxij  + si
-  

=   xio, i = 1,….,m 




n

j 1

λjyrj -  sr
+ 

=  yro, r = 1,…,s   (3.12) 

λj ≥ 0, 

  unrestricted. 

 

Table 1: Generalized DEA Models 

Frontier Type   Input-Oriented                    Output-Oriented 

                                                            m         s                                                        m        s 

 Min  - (si
-
 + sr

+
)              Max  - (si

-
 + sr

+
) 

                                                         i=1     r=1                                                    i=1      r=1                      

          

  Subject to                        n                                                                   n 

                                          jxij +  si
-
=xio i=1,2,…,m                         jxij +  si

-
=xio i=1,2,…,m   

                                        i=1                                                               i=1 

                                          n                                                                   n 

  CRS                                 jxrj + sr
+
=yro r=1, 2,…,s ;                        jyrj +  sr

+
=yro r=1,2,…,s;   

                                         j=1                                                               j=1 

                                          j0                  j=1,2,…n                           j0                j=1,2,…n; 

                                                              n                                n                                   n 

                                       VRS:  Add      j= 1; NIRS: Add   j 1; NDRS: Add   j  1 

                                                            j=1                             j=1                                j=1 

Where s are the slack variables; x represents input variables; y represent output variables;  is a scalar 

factor, and  and  represent efficiency score of a DMU.   
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DATA AND METHODOLOGY 

 

The data for this study is from Morningstar Principia.  The data set is for March 2011. Our annual data 

for each fund includes investment objective, twelve month total return, fund’s beta, fund’s three-year 

annualized standard deviation, front-end load, deferred load (percent), 12b-1 plans cost (percent), and 

fund’s audited expense ratio (percent). We choose mutual funds with prospectus objective of aggressive 

growth. There are a total of 189 mutual funds for which the data is available. Table 1 provides a 

summary statistics of the data used in this study. 

 

Besides the mathematical and computational requirements of the DEA model, there are many other 

factors that affect the specifications of the DEA model.  These factors relate to the choice of the DMUs 

for a given DEA application, selection of inputs and outputs, choice of a particular DEA model (e.g. 

CRS, VRS, etc.) for a given application, and choice of an appropriate sensitivity analysis procedure 

(Ramanathan, 2003).  Due to DEA’s non parametric nature, there is no clear specification search 

strategy.  However, the results of the analysis depend on the inputs/outputs included in the DEA model.  

There are two main factors that influence the selection of DMUs – homogeneity and the number of 

DMUs.  To successfully apply the DEA methodology, we should consider homogenous units that 

perform similar tasks, and accomplish similar objectives.  In our study, the mutual funds being of the 

same objective are homogenous.  Furthermore, the number of DMUs is also an important consideration.  

In addition, the number of DMUs should be reasonable so as to capture high performance units, and 

sharply identify the relation between inputs and outputs.  The selection of input and output variables is 

the most important aspect of performance analysis using DEA.  In general, the inputs should reflect the 

level of resources used or a factor that should be minimized.  The outputs reflect the level of the 

economic variable factor, and the degree to which an economic variable contributes to the overall 

strength (efficiency) of a company.   

 

To study the efficiency of the mutual funds, we consider four factors to develop the DEA model:  a 

mutual fund’s twelve month total return, load, 12b-1 plan charges, and expense ratios.  Out of these four 

factors, we specify a mutual fund’s load, 12b-1 plan charges, and expense ratios as input, because for a 

given fund the lower these variables are the better the performance of the fund is.  Similarly, a high 

mutual fund’s twelve month total return implies a better-performing fund.  Thus, we consider this 

variable as output variables.  Finally, the choice of the DEA model is also an important consideration. 

We should select the appropriate DEA model with options such as input maximizing or output 

minimizing, multiplier or envelopment, and constant or variable returns to scale. DEA applications that 

involve inflexible inputs or not fully under control inputs should use output-based formulations. On the 

contrary, an application with outputs that are an outcome of managerial goals, input-based DEA 

formulations are more appropriate. In addition, for an application that emphasizes inputs and outputs, we 

should use multiplier version. Similarly, for an application that considers relations among DMUs, 

envelopment models are more suitable.  Furthermore, the characteristics of the application dictate the 

use of constant or variable returns to scale.  If the performance of DMUs depends heavily on the scale of 

operation, constant returns to scale (CRS) is more applicable, otherwise variable returns to scale is a 

more appropriate assumption. 

 

In our study, the coparative evaluation among the mutual funds is an important consideration. Therefore, 

we select the envelopment models for our analysis. In addition, the outputs are an outcome of 
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managerial goals. Therefore, output-based formulation is recommended for our study. The objective of 

the analysis is to suggest a benchmark for the mutual funds, to investigate the effect of scale of 

operations, if any, among the 189 funds.  Therefore, we consider variable returns to scale DEA model.  

Also, the structure of the DEA model (in envelopment form) uses an equation and separate calculation 

for every input and output. Therefore, all the input and output variables can be used simultaneously and 

measured in their own units.   In this study, we use the Output-Oriented Variables Return to Scale (VRS) 

to evaluate the efficiency of mutual funds under study. 

 

 

EMPIRICAL ANALYSIS 

 

Each of the mutual funds is a homogenous unit, and we can apply the DEA methodology to asses a 

comparative performance of these funds.  The study evaluates the efficiency of the funds that maximize 

the twelve month total return and minimize a mutual fund’s load, 12b-1 plan charges, and expense 

ratios.  Using the DEA methodology, we calculate an efficiency score for 189 funds on a scale of 1 to 

100.  We analyzed and computed the efficiency of the funds with data for the March, 2011.  Table 1 

illustrates the efficiency scores and the rankings of the 189 funds as of March, 2011.  As illustrated in 

table 1, VALIC Company II Agrsv Growth Lifestyle, Transamerica Asset Allc Interm Horizon, 

Delaware Pooled Core Focus Fixed Income, First Investors Special Situations A LW, BlackRock 

Aggressive Gr Prepared Instl, Wasatch Long/Short, Invesco Dynamics Y, and Perkins Discovery are 

100% efficient., and rest of the funds are less than 100% efficient.  JPMorgan Growth Advantage Sel, 

MassMutual Select Aggressive Growth Y, American Century Vista A, American Century Vista A Load 

Waived, First Investors Special Situations B, MFS Aggressive Growth Allocation 529A, MFS 

Aggressive Growth Allocation 529A LW, Maxim Aggressive Profile II, and Alger Growth 

Opportunities C are 99% efficient, and so on.  Similarly, SunAmerica Focused Gr B and SunAmerica 

Focused Gr C are 72% efficient.  Midas Special is least efficient at 68% efficiency level at 182nd rank. 

 

Figure 1 illustrates the efficiency factor of 189 funds.  The pareto-efficient funds on the efficiency 

frontier are 100% efficient, and the inefficient funds, below the efficiency frontier, are less than 100% 

efficient.  We present the score in percentage value varying between 0% and 100%. We find that 

efficiency of VALIC Company II Agrsv Growth Lifestyle, Transamerica Asset Allc Interm Horizon, 

Delaware Pooled Core Focus Fixed Income, First Investors Special Situations A LW, BlackRock 

Aggressive Gr Prepared Instl, Wasatch Long/Short, Invesco Dynamics Y, and Perkins Discovery is 

100%.   On the other hand, rest of the funds rank from 2 to 182 in the order of decreasing efficiency.  

Figure 2 illustrates the efficiency frontier formed by 100% efficient mutual funds.  All the less efficient 

funds lie below the efficiency frontier.  This means that the observed level of total 12 month return of JP 

Morgan Growth Advantage is .99 times the maximum output level that JP Morgan Growth Advantage 

can secure with its current beta (3 year), standard deviation (3 year), audited expense ratio, front load, 

deferred load, and 12b-1 current value. The same rationale applies to the rest of the funds. 

 

As 180 funds are inefficient relative to VALIC Company II Agrsv Growth Lifestyle, Transamerica 

Asset Allc Interm Horizon, Delaware Pooled Core Focus Fixed Income, First Investors Special 

Situations A LW, BlackRock Aggressive Gr Prepared Instl, Wasatch Long/Short, Invesco Dynamics Y, 

and Perkins Discovery in Mrach, 2011; the next step is to identify the efficient peer group or funds 

whose operating practices can serve as a benchmark to improve the performance of these funds.  

Table 2 illustrates the peer group for the inefficient countries.  
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As shown in the table, Delaware Pooled Core Focus Fixed Income, Wasatch Long/Short, and First 

Investors Special Situations A LW serve as peer for Western Asset Absolute Return I. In addition, 

Western Asset Absolute Return I is more comparable to Delaware Pooled Core Focus Fixed Income 

(weight 72%), less comparable to its distant peer First Investors Special Situations A LW (27%), and 

even less comparable to Wasatch Long/Short (1%). Thus, Delaware Pooled Core Focus Fixed Income 

should scale up its current beta (3 year), standard deviation (3 year), audited expense ratio, front load, 

deferred load, and 12b-1 current value factors to make them comparable with Delaware Pooled Core 

Focus Fixed Income. Similarly, Reaves Select Research Instl  has First Investors Special Situations A 

LW (83%) as the closest peer that it should emulate,  VALIC Company II Agrsv Growth Lifestyle (9%) 

as its next distant peer, Transamerica Asset Allc Interm Horizon (7%) as its far distant peer, and 

Wasatch Long/Short (1%) as its farthest distant peer.  Similarly, we can use the most highly weighted 

peers of all other inefficient funds to assess their relative efficiency performance and make decisions 

regarding what factors to change in comparison to the closest peers.  Although, we list the efficiency 

score of Invesco Dynamics Y  and Perkins Discovery as 100%, their efficiency level is 1.00129 and 

1.00191 respectively, so these funds are not exactly on the efficiency frontier but very near to the 

frontier and therefore have corresponding peer funds. 

 

First Investors Special Situations A LW serves as the closest peer, and the second closest peer for all the 

inefficient funds. Similarly, BlackRock Aggressive Gr Prepared Instl serves as the most immediate or 

immediate peer for most of the inefficient funds. On the other hand, Delaware Pooled Core Focus Fixed 

Income is the immediate peer or the distant peer for some of the inefficient funds. Similarly, Wasatch 

Long/Short is the distant peer for some of the inefficient funds.   VALIC Company II Agrsv Growth 

Lifestyle is the distant peer or the farther distant peer for a small number of the inefficient funds.  

Finally, Transamerica Asset Allc Interm Horizon is farthest distant peer for three of the inefficient 

funds. Therefore, First Investors Special Situations A LW is the most efficient fund among all the funds 

under study as not only is the First Investors Special Situations A LW 100% efficient, but it also serves 

as the role model for all funds. Similarly, BlackRock Aggressive Gr Prepared Instl is also the next most 

efficient fund among the group of funds under study. The efficient peer funds have a similar mix of 

input-output levels to that of the corresponding inefficient funds, but at more absolute levels. The 

efficient funds generally have lower input levels relative to the fund in question. The features of efficient 

peer funds make them very useful as role models inefficient funds can emulate to improve their 

performance.  Furthermore, First Investors Special Situations A LW is used as an efficient peer to all 

Pareto-inefficient funds, so its frequency of use as an efficient-peer, expressed as a percentage of the 

number of pareto-inefficient countries, is 100%. BlackRock Aggressive Gr Prepared Instl is an efficient 

peer to 103 of inefficient funds  with a frequency rate of 58%.  Wasatch Long/Short and Delaware 

Pooled Core Focus Fixed Income is an efficient peer to 30 funds with net percentage of 16%.  In 

addition, VALIC Company II Agrsv Growth Lifestyle has the peer efficiency frequencies of 13%.  

Finally, Transamerica Asset Allc Interm Horizon has a benchmarking factor of 2%.  Thus, we have 

enhanced confidence that First Investors Special Situations A LW is the most outperforming mutual 

fund followed by BlackRock Aggressive Gr Prepared Instl as they outperform all the other funds. 

Furthermore, these funds are more likely to be a better role model for less efficient funds to emulate 

because their operating practices and environment match more closely those of the bulk of inefficient 

funds.  Table 3 displays the benchmarking factor and the hit percentage of efficient fund. 

 

After calculating the efficiency of a fund using DEA, and identifying the efficient peers, the next step in 

DEA analysis is feasible expansion of the output or contraction of the input levels of the fund within the 

possible set of input-output levels. The DEA efficiency measure tells us whether or not a fund can 
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improve its performance relative to the set of funds to which it is being compared. Therefore, after 

maximizing the output efficiency, the next stage involves calculating the optimal set of slack values with 

assurance that output efficiency will not increase at the expense of slack values of the input and output 

factors. Once efficiency has been maximized, the model does seek the maximum sum of the input and 

output slacks. If any of these values is positive at the optimal solution to the DEA model that implies 

that the corresponding output of the fund (DMU) can improve further after its output levels have been 

raised by the efficiency factor, without the need for additional input. If the efficiency is 100% and the 

slack variables are zero, then the output levels of a fund cannot be expanded jointly or individually 

without raising its input level. Further, its input level cannot be lowered given its output levels. Thus, the 

funds are pareto-efficient with technical output efficiency of 1. If  the fund is 100% efficient but one 

slack value is positive at the optimal solution then the DEA model has identified a point on the 

efficiency frontier that offers the same level on one of the outputs as fund A in question, but it offers in 

excess of the fund A on the output corresponding to the positive slack. Thus, fund A is not Pareto-

efficient, but with radial efficiency of 1 as its output cannot be expanded jointly. Finally, if the fund A is 

not efficient (<100%) or the efficiency factor is greater than 1, then the fund in question is not Pareto-

efficient and efficiency factor is the maximum factor by which both its observed output levels can be 

expanded without the need to raise its output. If at the optimal solution, we have not only output 

efficiency > 1, but also some positive slack, then the output of fund A corresponding to the positive 

slack can be raised by more than the factor output efficiency, without the need for additional input. The 

potential additional output at fund A is not reflected in its efficiency measure because the additional 

output does not apply across all output dimensions. Table 5 illustrates the slack values identified in the 

next stage of the DEA analysis. The slack variables for 100% efficient funds are zero. Therefore, 

VALIC Company II Agrsv Growth Lifestyle, Transamerica Asset All c Interm Horizon, Delaware 

Pooled Core Focus Fixed Income, First Investors Special Situations A LW, BlackRock Aggressive Gr 

Prepared Instl, Wasatch Long/Short, Invesco Dynamics Y, and Perkins Discovery is 100%. Pareto-

efficient as the DEA model has been unable to identify some feasible production point which can 

improve on some other input or output level. On the other hand, for Western Asset Absolute Return I, 

decreasing the input level of Audited Expense Ratio by 0.2010 units, will enable the fund to 

outperform.. Western Asset Absolute Return I can follow Delaware Pooled Core Focus Fixed Income 

and First Investors Special Situations A LW as its role model and emulate their policies. Similarly, 

Western Asset Absolute Return FI can reduce its Audited Expense Ratio level by 0.3113 units and 12b-1  

Current value by 0.1676 units while maintaining efficient levels equivalent to that of its peers— 

Delaware Pooled Core Focus Fixed Income and First Investors Special Situations A LW. On the same 

lines, we can find the slack factors for the underperforming funds Table 4 illustrates the slack values of 

the relevant factors for inefficient firms. 

 

 
SUMMARY AND CONCLUSIONS 

 

Using data envelopment analysis approach, this study compared the relative efficiency of aggressive 

growth mutual funds in terms of risk-adjusted performance, load, 12b-1 plan, and expense ratios. We 

calculated an efficiency score for 189 funds on a scale of 1 to 100 by maximizing twelve month total 

return and minimizing beta, standard deviation, load, 12b-1 charges, and expense ratios. There are seven 

aggressive growth mutual funds that are 100 percent efficient. Other mutual funds were less than 100% 

efficient. The study also showed the areas in which inefficient mutual funds are lagging behind and how 

they can improve their performance to bring them at par with other efficient mutual funds. 
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The data envelopment analysis is a powerful technique for performance measurement.  The major 

strength of DEA is its objectivity.  DEA identifies efficiency ratings based on numeric data as opposed 

to subjective human judgment and opinion.  In addition, DEA can handle multiple input and outputs 

measured in different units.  Also, unlike statistical methods of performance analysis, DEA is non-

parametric, and does not assume a functional form relating inputs and outputs.   

 

However, as with any other study, this study using DEA has certain limitations (Ramanathan, 2003).  

The application of DEA involves solving a separate linear program for each DMU.  Thus, the use of 

DEA can be computationally intensive.  In addition, as DMU is an extreme point technique, errors in 

measurement can cause significant problems.  DEA efficiencies are very sensitive to even small errors, 

thus making sensitivity analysis an important component of post-DEA procedure.  Also, as DEA is a 

non-parametric technique, statistical hypothesis tests are difficult to apply.  Therefore, further extension 

of this study would be to perform principal component analysis of the all the DEA model combinations.  

Furthermore, we can also use logistic regression to test the validity of the results. 
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INTRODUCTION 
 
In today’s fast-changing business world, organizations have to come up with new ideas for their 
products and services in order to compete and stay ahead of their competitors.  Individuals and 
groups in organizations often get involved with idea generation tasks to generate new and 
valuable ideas.  Brainstorming is the most basic and frequently used idea generation technique 
that focuses on the ways of increasing the sharing of ideas in groups [23].  Brainstorming is an 
implementation of the free-thinking technique which was originally proposed by Osborn in 1957.  
This technique encourages users to think freely and generate a large number of ideas without 
judging the quality of the ideas [30].  Some published studies [27] [34] [37] [36] have also 
shown that idea generation is an important part of the creative process in group works.  Hender et 
al. (2002) claim that groups that follow Osborn’s rules actually generate more ideas than those 
that do not.  Paulus (2000) also confirms this proclamation in his study and adds that 
brainstorming is often recommended as a helpful technique in organizations. 
 
Several studies have been done regarding creativity software utilization in idea generation task.  
A study by Gallupe, Dennis, Cooper, Valacich, Bastianutti, and Nunamaker (1992) indicates that 
electronic brainstorming reduces the effects of production blocking and evaluation apprehension 
on group performance, particularly for large groups.  Gallupe and Cooper (1993) describe 
research showing that electronic brainstorming groups are more productive than groups that use 
traditional brainstorming, and participants like the process more.  MacCrimmon and Wagner 
(1994) develop a computer program, GENI, to investigate whether computer-based procedures 
for idea generation can help individuals to develop solution alternatives more creatively.  The 
results show that use of the program leads to the development of significantly more creative 
alternatives than does a control treatment.  Researchers have studied various aspects of electronic 
brainstorming such as anonymity [8], facilitator effects [1], production blocking [41] [14], group 
versus individual [32] and group size [15] [4], and information overload in a face-to-face 
electronic meeting [18].  However, none of these studies has discussed in depth the influence of 
the manipulation of software characteristics such as level of communication support on different 
aspects of idea creativity, and the influence of the different time/place settings on which the 
electronic brainstorming session is held on idea creativity. 
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This study attempts to examine those factors that influence idea creativity in an electronic 
brainstorming session.  Based on earlier studies on Group Support Systems (GSS), this study 
addresses three constructs as the factors influencing idea creativity:  level of communication 
support, synchronization, and proximity.  Idea creativity contains four aspects: idea fluency, idea 
flexibility, idea elaboration, and idea originality.  The major inquiry of this study is to answer 
questions such as: How does each variable affect idea creativity?  What are the key variables that 
enhance idea creativity?  Do the differences in mix-and-match time/place settings of electronic 
brainstorming session affect any of those variables?  If so, how?  How do individual and group 
characteristics such as computer self-efficacy affect idea creativity?   

 
We start with a discussion on electronic tools for idea generation, followed by a review of the 
level of communication support.  Next, we discuss different electronic brainstorming meeting 
environments based on the time/place framework for IT communication support.  Creativity is 
the only dependent variable in this research; however, a potential moderating variable, computer 
efficacy, is included in the model.  We then develop a theoretical framework linking all three 
constructs to idea creativity.  Finally, we state associated propositions and discuss the study’s 
methodology. 
 
 

LITERATURE REVIEW 
 
Researchers have shown that idea generation is an important part of the creative process in group 
works, and brainstorming is the most basic and frequently used approach that focuses on 
increasing the sharing of ideas in groups.  Idea generation software can be useful in electronic 
brainstorming and other creativity tasks, and some published studies have examined several 
aspects of electronic brainstorming such as anonymity, production blocking, and group size.  We 
discuss idea generation software in the following section. 
 
Idea Generation Software 
 
Idea generation software is designed to help stimulate a single user or a group to come up with 
new ideas, options, and choices [39].  Also known as electronic brainstorming, idea generation 
software uses the principle of synergy (association) and assists users in creating a free flow of 
creative thinking such as ideas, words, pictures, and concepts set loose with fearless enthusiasm 
[40].  The software will act like a personal trainer and a catalyst to encourage the users to 
generate alternative solutions, and the key feature in idea generation software is providing the 
users with many ideas.  This is crucial because it keeps the users away from analyzing the ideas 
so they can concentrate on generating creative ideas instead [40]. 
 
Idea generation has been recognized as a group process that produces a list of ideas, and a study 
by Jackson and Poole (2003) signifies that group ‘give themselves over’ to the idea generation 
process, to the activity’s fundamental logic, and to the productivity’s assumed value.  
Participants in a group create idea simultaneously, and the ideas are shown to other participants, 
stimulating electronic discussion or generation of more ideas.  A large number of ideas are 
usually generated in a short time, and these ideas are then electronically organized, debated, and 
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prioritized by the group [39, p. 556].  The benefits of creativity enhancement afforded by idea-
generating software are numerous [39, p. 556].   
 
Like other GSS-supported tasks, an electronic brainstorming task depends on the GSS 
technology facilitating the activities in the task.  Zigurs and Buckland (1998) develop theory of 
task/technology fit (TTTF) in GSS environments based on attributes of task complexity and their 
relationship to relevant dimensions of GSS technology.  We discuss TTTF in the next section. 
 
Theory of Task/Technology Fit 
 
Task/technology fit can be defined as ideal profiles composed of an internally consistent set of 
task contingencies and GSS elements that affect group performance [42].  Idea generation task is 
considered a simple task because it has a single desired outcome of generating the greatest 
number of ideas, a single solution scheme (possible course of action to attain a goal), and no 
conflicting interdependence or solution scheme/outcome uncertainty.   
 
TTTF classifies GSS technology environment into three dimensions: communication support is 
any aspect of the technology that supports, enhances, or defines the capability of group members 
to communicate with each other; process structuring is any aspect that supports, enhances, or 
defines the process by which group interact; information processing is the capability to gather, 
share, aggregate, structure, or evaluate information [42].  In idea generation task, GSS-supported 
groups performed better on a variety of measures than non-GSS groups because the GSS 
emphasizes communication support via providing simultaneous input, anonymous input, input 
feedback, and group display of ideas.  Therefore, a GSS should provide primarily 
communication support so that group members can communicate their ideas about the solution to 
one another [42]. 
 
The issue of task/technology fit has been recognized in the past few years as an important factor 
in understanding the effects of technology use, and technology usage can generate different 
outcome depending on its fit with the needs of the task and the way in which groups choose to 
use it [9].  Accordingly, GSS have been employed to assist organizations in the idea generation 
process.  While technology such as GSS has been widely employed among organizations, the 
most used component of GSS is a brainstorming tool since it provides information which is then 
used with other GSS tools such as alternative ranking [27].  Both the quantity and quality of 
ideas generated can be increased with the use of GSS for idea generation [36].  The GSS tool 
provides a structure to the group’s work, enables group members to cooperate with one another 
at the same time, provides a complete written record of all work, allows group members to 
interact with one another anonymously, and helps groups carry out more complicated learning 
tasks by enabling a number of people to interact more easily and efficiently [27]. 
 
In accordance with the theory of task/technology fit, the focus of this study is on one critical 
feature of idea generation software: communication support dimension.  The features of the 
technology can be critical in determining how people exchange ideas with one another and thus 
technology can significantly influence group-based idea generation outcome [28].  
Communication support is discussed in the following section.     
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Level of Communication Support 
 
Communication support is defined as any aspect of the technology that supports, enhances, or 
defines the capability of group members to communicate with each other [42].  Some examples 
of elements in communication support dimension in a GSS are simultaneous input (also known 
as parallelism), anonymous input, input feedback, and a group display.  Individual and group 
messaging can be considered part of input and display.  In addition, the communication support 
dimension also includes the physical configuration of communication channels because that 
configuration defines how group members can communicate. 
 
High communication support involves features such as anonymity, parallelism, input feedback, 
and a group display, whereas low communication support environment lacks one or more of 
these features. Individual and group messaging can be considered part of input and display.   
 
Dennis, Wixom, and Vandenburg (2001) explain two aspects of GSS communication support: 
parallelism and anonymity.  As stated in their study, parallelism is the ability of group members 
to simultaneously enter information and thus no participant has to wait for others to finish before 
contributing information.  The need to wait to speak is called production blocking and is 
identified as a major cause of poor performance in brainstorming groups.  The use of parallelism 
can reduce production blocking and result in process gain. 
 
Anonymity enables group members to contribute comments without being identified, which may 
increase the motivation to participate.  Anonymity reduces group members’ reluctance to 
contribute information because it shields the contributor from group reaction and 
deindividualizes the interaction.  Without anonymity, group members may feel pressured to 
conform to the group majority’s view or may withhold ideas because of negative evaluation 
apprehension [10]. 
 
Most idea generation software has the communication support elements.  Therefore, the 
researcher can manipulate the experimental design setting in such a way that high 
communication support is presented when a group is provided with all communication support 
elements, and low communication support is presented when one or more of these elements are 
not provided in the experiment.   
 
Time/Place Framework for IT Communication Support 
 
Developed by DeSanctis and Gallupe (1985, 1987), the time/place framework for IT 
communication support presents four different settings for a meeting: same time/same place 
(ST/SP), same time/different place (ST/DP), different time/same place (DT/SP), and different 
time/different place (DT/DP).  Figure 1 illustrates this time/place typology. 
 
Based on 200 GSS experiments conducted during 1970-1998, a study by Fjermistad and Hiltz 
(1998) reports that 66% of GSS studies are conducted in the same time, same place “decision 
room” environment.  Similarly, Anson and Munkvold (2004) point out that very little field-based 
research on electronic meeting systems (EMS) use has been conducted in non-same time/same 
place meeting environments.  Referring to these different forms of time and place interactions as 
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“modes,” Anson and Munkvold (2004) indicate that they were unable to find any published field 
studies that emphasize multimode meetings and/or combined use of different forms of 
technology support.  In addition, no field studies have included all four modes in a comparable 
manner [2].  This present study focuses on both synchronization / asynchronization and 
proximity, and all four settings (or “modes”) of these two variables.  We discuss 
synchronization/asynchronization and proximity in the following section.  
 

Time 
Same    Different 

     
 

Same 
 

Place 

 
Decision room (computer-
mediated communication, 
face-to-face interaction) 

 

 
Interspersed, co-located 

interaction 

 
Different 

 
Synchronous, dispersed 

interaction 

 
Asynchronous, distributed 

interaction 
 

 
Figure 1.  The time/place framework for IT communication support 

 
Synchronization / Asynchronization 
 
A large amount of GSS research has been conducted in the same-time environment 
(synchronization); however, little research has touched upon the different-time setting 
(asynchronization).  According to Fjermistad and Hiltz (1998), synchronous studies account for 
91.5% of all the hypotheses examined and produced 16.7 % positive effects, while asynchronous 
hypotheses only account for 7.4% of the total and resulted in 20.3% of the positive effects.  
Fjermistad and Hiltz (1998) indicate that the probability of positive outcomes is slightly better 
for the asynchronous technologies. 
 
Computer-mediated communication (CMC) can provide three components that may significantly 
change information exchanges: parallelism, anonymity, and group memory [36].  Studies have 
found that GSS group using parallel brainstorming techniques produce more ideas, experience 
increased equality of participation, and report a higher level of satisfaction [36].  
Synchronization can be beneficial to group members since it supports parallelism; that is, a 
group cannot achieve parallelism if the group members are not meeting at the same time. 
 
Proximity 
 
The different place setting may be referred to as distributed meetings or virtual meetings [2].  
According to the aforementioned study by Fjermistad and Hiltz (1998), same-place (decision 
room) settings account for 64% of the hypotheses that have been tested.  Decision room settings 
have produced 18.2 % positive results compared with 16.6% for all proximity modes combined, 
and a positive ratio of 1.3 compared with an overall ratio of 1.0.  Different-place (distributed) 
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settings, on the other hand, account for 35.9% of the hypotheses and yield only 14.1% positive 
results.  Distributed settings also have almost twice as many negative effects as positive effects, 
with the ratio positive/negative effects = 0.6.  The results are relatively more favorable for 
decision room conditions than for the various types of distributed conditions [12]. 
  
It appears that a group may gain several advantages when a meeting is held at the same place.  
For example, group members will be able to get information through body language, eye contact, 
gaze awareness, etc.  Research has shown that quality has improved, more comments are 
generated, and more and higher-quality ideas have been generated by distributed groups [12].  
 
Apparently, more research is needed in the asynchronous and distributed areas.  Since 
technology can significantly influence group-based idea generation outcome [28], our study 
attempts to examine the electronic brainstorming activity conducted on all four possible 
environments, under different levels of communication support and different modes of idea 
generation software.  These factors can be critical in determining how people exchange ideas, 
and hence can significantly impact group performance.  We assess group performance in terms 
of idea creativity, which is discussed next. 
 
Idea Creativity 
 
A purpose of idea generation is the identification of good or interesting ideas with a view to 
implementing one or some of them.  Idea quality is, therefore, considered a goal of 
brainstorming [3].  Researchers [15] [3], have evaluated idea quality in terms of originality (the 
extent to which the idea is novel, out of the ordinary) and feasibility (the extent to which the idea 
is precise and easy to implement).  However, creativity is an important aspect of idea quality.  
Creativity is defined as the quality of creating rather than imitating, and creative ideas are 
original rather than regular, newly created rather than “picked off the shelf” [17].  Sosik et al. 
(1998) define group creativity as a group’s divergent production of ideas and claim that 
researchers have paid much attention to group creativity when examining groups interacting in 
face-to-face meetings. 
 
There are four basic categories of divergent thinking: fluency, flexibility, elaboration, and 
originality [37].  Idea fluency is the number of ideas generated by groups, idea flexibility is the 
number of approaches used to produce solution units, idea elaboration is the number of 
comments that add detail of new features to a solution, and idea originality is the number of 
original solutions [37].  In this study, we will assess idea creativity using all four aspects of 
divergent thinking. 
 
Even though the notion that there is a positive correlation between idea quantity and idea quality 
has not yet been theoretically supported or empirically examined, researchers have observed this 
correlation.  For example, Potter and Balthazard (2004) propose an exploratory hypothesis 
anticipating the correlation, while Barki and Pinsonneault (2001) find evidence of the 
correlation.  Potter and Balthazard (2004) argue that the common purpose for brainstorming is to 
produce one or more high quality ideas, and the notion of a constant proportion of high quality 
ideas to all ideas generated has yet been refuted.   Therefore, we believe it is acceptable to 
include idea fluency as a dimension of idea creativity. 
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In our study, we also consider computer self-efficacy to be related to the way individuals use 
idea generation software.  Social cognitive theory has been applied to the study of computer self-
efficacy in earlier research; therefore, we discuss social cognitive theory and computer self-
efficacy in the following section. 
 
Social Cognitive Theory 
 
Social Cognitive Theory was introduced by Albert Bandura during 1977-1986.  SCT explains the 
triadic reciprocality of environmental influences, individual differences, and behavior.  That is, 
individuals choose the environments in which they exist and thus affect the environments. These 
environments in turn affect the individuals as well as their behaviors, while the behaviors also 
affect the environments.  Lastly, individuals’ cognitive and personal factors affect their 
behaviors, which in turn affect those factors [6]. 
 
According to SCT, two sets of expectations are critical cognitive factors guiding individual 
behavior: outcome expectations and self-efficacy.   Outcome expectation indicates that 
individuals are more likely to undertake behaviors they believe will result in valued outcomes.  
Self-efficacy is concerned with judgments of what one can do with the skills he/she has.  It has 
an effect on the choice about which behaviors to undertake, the effort and persistence put forth in 
spite of obstacles to the performance of those behaviors, and the mastery of the behaviors.  SCT 
states that individual’s perception of self-efficacy influence his/her outcome expectations, and 
self-efficacy expectations influence individuals’ ability to perform the behavior [5] [6]. 
 
Computer Self-Efficacy 
 
Based on SCT, computer self-efficacy can be defined as a judgment of one’s capability to use a 
computer to accomplish a task, and one’s ability to apply his/her skills to broader tasks [5] [6].  
Previous SCT-based research [5] [6] [7] has investigated the influence of computer self-efficacy 
and reported that self-efficacy plays a significant role in shaping individuals’ feelings and 
behaviors.  Individuals who had confidence in their ability to use computer had higher 
expectations of their outcomes and scored higher on measures of performance than those lacked 
this confidence.  Additionally, in their longitudinal study, Compeau et al. (1999) revealed that 
those with high computer self-efficacy used computers more, had higher outcome expectation—
both performance-related and personal, gained more pleasure from their use, liked using 
computer more, and experienced less computer anxiety.  Therefore, it can be seen that self-
efficacy represents a unique and important contribution to the development of computing skills 
even over a long period of time, and it will continue to be a determining factor when people 
decide what technologies to adopt, their extent of use, and how much to persist when there are 
obstacles to successful utilization of such technologies. 
 
The term “self-efficacy” may have different meanings in different contexts [16], and other more 
general terms have been employed in previous research.  For example, Hargittai (2008) uses the 
term “skill” and defines it as the ability to complete a task, how much time individuals spent on 
the task, and the level of efficiency and effectiveness with which individuals locate information 
online, while Marcolin, Compeau, Munro, and Huff (2000) make use of the term “user 
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competence,” defined as “the user’s potential to apply technology to its fullest possible extent so 
as to maximize performance of specific job task,” in their conceptual model [33, p. 38]. 
 
Previous research [20] [21] [22] [24] [25] [29] [31] [38] has examined factors similar to 
computer self-efficacy; for example, self-efficacy, computer literacy, online fluency, online 
expertise, online skill, and experience with the Internet.  This previous research points out that 
the amount of time users spent on computer is related to the users’ level of skill, and the 
frequency of use as well as the length of experience with computer are the most important 
predictors of how the users use computer.  That is, experienced users with greater skills and self-
efficacy take up more activities more often than those with lower level of experience.  These 
users also report higher level of know-how about computer, while those who have used computer 
for fewer years and spend less time on computer are less knowledgeable about it.  Consequently, 
a lack of skills (such as not knowing how to use computer) is an important reason for low- and 
non-use of computer: individuals who have just gained access to computer recently, and who 
lack confidence in their skills, use computer more conservatively, stay with the more popular 
uses, and participate in fewer activities. 
 
It can be seen that individuals’ degree of computer self-efficacy is an important factor affecting 
the way these individuals use idea generation software.  Hence, computer self-efficacy is likely 
to influence users’ beliefs about the software, and these beliefs can have an effect on the users’ 
perceived capability to use idea generation software to accomplish tasks.   
 
 

RESEARCH MODEL AND HYPOTHESES 
 
The research model for this study is shown in Figure 2 below. 

 
Figure 2.  Research Model 

 
This model suggests that level of communication support, synchronization, and proximity can 
significantly influence idea creativity in electronic brainstorming—assessed by idea fluency, idea 
flexibility, idea elaboration, and idea originality.  Additionally, computer self-efficacy may play 
a moderating role in an electronic brainstorming session.   
 
According to the model, we propose the following propositions: 
 

Proximity 

Synchronization 

Level of 
communication 

support 
 Idea creativity 
 Fluency 
 Flexibility 
 Elaboration 
 Originality 

Computer 
self efficacy 
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Proposition 1: Groups provided with high level of communication support will have higher 
level of creativity than groups provided with low communication support. 
 
Proposition 2: Groups meeting in an asynchronous environment will have higher level of 
creativity than groups meeting in a synchronous environment. 
 
Proposition 3: Groups meeting in a decision room environment will have higher level of 
creativity than groups meeting in a distributed environment. 
 
Proposition 4: A group’s level of computer self-efficacy will affect the group’s idea creativity. 
 
 

METHODOLOGY 
 
We plan to validate the model through a laboratory experiment involving human subjects 
engaged in a suitable idea generation task.  The level of communication support (high/low), 
synchronization (same time/different time), and proximity (same place/different place) will be 
manipulated in the experiment.  The four aspects of idea creativity will be assessed through 
content analysis of the group discussion.  
 
All four independent variables have two levels, which will result in a 2x2x2 factorial design (8 
cells).  The manipulative nature of the independent variables will make Multivariate Analysis of 
Variance (MANOVA) an appropriate analysis for this study.  A recommended minimum cell 
size for MANOVA is 20 observations [19], and we believe that the appropriate group size is 
three since this size enables one to be able to obtain the largest number of groups with the 
smallest number of subjects [12]. Therefore, this experiment will include 160 groups of three, 
resulting in 480 subjects.     
 
Statistical analysis will be conducted to test the proposed model.  First, confirmatory factor 
analysis will be employed to determine whether the number of factors and loadings of items 
involved in the perceived strategic value conform to the model.  Then MANOVA analysis will 
be utilized since we manipulate the level of communication support as well as time/place settings 
of the electronic brainstorming sessions. 
 
 

DISCUSSION AND CONCLUSION 
 
This research focuses on the effects of creativity software on electronic brainstorming in 
different time/place settings.  The results can be used as a guideline for future research that aims 
to examine GSS-support activities as well as IT communication support, and this stream of 
research can create knowledge about factors and group setting that enhance idea creativity, about 
individual and organization characteristics that affect idea creativity, and about user satisfaction 
resulted from idea creativity. 
 
As indicated earlier, very little GSS research has been conducted on the non-ST/SP environment.  
This study will be one of the first few studies that provide the research background and the 
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empirical findings on different time/place environments.  Thus, we believe that the electronic 
brainstorming model being used in this study will have both managerial implication for 
practitioners employing creativity software in different business settings (face-to-face, virtual 
team, etc.), and academic implication for researchers who are interested in electronic 
brainstorming or other GSS-based tasks in different time/place settings. 
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ABSTRACT—The term e-Service has often been used, but the term has never been elucidated 

and especially in an e-Business setting. In this paper we discuss the evolution of e-Service and 

propose a conceptualization of e-Service. We conceptualize existing e-Services as: First-party e-

Service – where software is delivered through electronic means for a particular client and 

Second-party e-Service – where software is delivered through electronic means for multiple 

individual clients. We also extend existing e-Service by introducing Third-party e-Service - 

where software is delivered through electronic means for numerous clients with interaction and 

value co-creation in mind. We utilize design science research as our methodology to develop e-

Service design principles, as they can lead to innovative solutions and theoretical contribution. 

Design science research has the benefit that it can raise research rigor and generalizability. The 

design principles can form as the reference point for system designers and implementers to 

embark on.   

Keywords—e-Service; design science; design theory; collaboration; architecture 

 

1. INTRODUCTION  

E-Service has been much discussed in the literature [8][13] and often e-Service is considered as a 

mere service provided through an electronic medium. We agree with this meaning, but we 

advocate that a clearer delineation and description of e-Service for B2B can further advance 

research in this area.  

The e-Service evolution can be traced back to the beginning of where service is rendered per user 

per site as a physical entity, with the exact intent of serving a single client – ‗software in a box‘. 

As the Internet was opened to the business community in late 80‘s, numerous software and 

applications were provided in a web environment as a service to serve multiple clients with 

multiple instances of the same software/application. Companies welcome such IS practices to 

gain a reduction in acquisition costs for IT infrastructure and its maintenance.  

The current e-Services have the characteristics that they have one or many instances to serve a 

This work was partially supported by a grant from the Research Grants Council of HKSAR, China (no. CUHK-

443011) and a grant from National Natural Science Foundation of China (no. 71271222).  
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single client. We advocate that there is a need for e-Services to serve multiple clients, following 

the view of service-dominant logic (S-D logic). SD-logic‘s philosophy is to ‗co-create value‘ 

rather than taking the traditional ‗embedded-value‘ of goods dominant logic for granted [28]. The 

current e-Services are not equipped for value co-creation as they are designed for singular clients. 

For instance, it is common practice for a logistics service provider, or a forwarder, to coordinate 

among shippers, warehouse operators, truckers, and carriers to complete a shipping request. Such 

‗coordination service‘ clearly includes on-demand interaction between multiple clients and cannot 

be enabled by current e-Services.  

A new kind of e-Service is needed to facilitate the continuous development of e-business. The 

emerging needs to the e-Service require an essential shift from serving individual clients to 

multiple interacting clients, with provision for value co-creation [31]. Moreover, the concept of a 

third-party view of the service provider with neutrality and other characteristics must be 

developed and articulated. However, the design of the e-Service is neither trivial nor 

straightforward. For instance, the prevalent service-oriented architecture (SOA) does not describe 

how clients can form partners and interact. If such a service serves multiple parties, the formation 

of these parties is a shared functionality, which fundamentally, is to be and not yet facilitated by 

the current architecture.  

In this paper, we design an e-Service artifact following abductive design science research (DSR) 

approach. We first propose a foundational concept of party e-Service. With the characterization of 

party e-Service, we establish meta-requirements to guide the meta-design. We define a set of 

design principles for first-party and second-party e-Services as common practices, grounded on 

existing literature, and propose a new set of design principles for third-party e-Services. We 

follow up with a discussion on the architectural consideration, based on the design principles. 

Finally, we validate the design by instantiating a logistics shipment planning e-Service platform. 

This paper ends with discussions and suggestions for future research. 

 

2. RESEARCH BACKGROUND 

2.1 The Emergence of e-Service 

The world is clearly transforming from one that was good-based toward service-based or a service 

world. Services were once viewed as a kind of goods apart from agricultural and manufactured 

goods. Under S-D Logic, services are defined as applications of knowledge and skill for the 

benefit of a party [28]. Goods on the other hand, are distribution mechanisms for service 

provision. S-D Logic is a mindset and emphasizes on the nature of social economic exchanges. 

Service science is a related, emerging area of study, and focuses on understanding the nature of 

service system entities or in short entities [11][23]. Entities which create and consume services are 

complex configurations of resources including people, organizations, shared information and 

technology. Information technology (IT) plays a significant role in service science as IT not only 

enables codification of knowledge but also facilitates service design and delivery [4].  

IT-enabled service was first realized by codified structured human knowledge into computer 

program or application. Initially, application creator/programmer and user often belong to the 
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same organization, due to geographic location, time zone and language constraints. Indirect 

exchange masks the fundamental service for service basis of exchange. Software is often found in 

standalone office computers for a single user [7]. Common business applications are often 

exchanged as products. 

As the Internet made great strides in the 90‘s, business software were able to serve multiple 

individual users by migrating to the web environment [17]. The advent of web technologies 

enables application developers to effectively construct IT-enabled services for clients across the 

globe. Companies as a result attend to reduce acquisition costs for IT infrastructure, accessing 

office and business software via outsourcing or obtaining services through ASP over a network 

[11][30]. More importantly, it suggests a new conceptualization of IT-enabled service, namely 

Software-as-a-Service (SaaS).  

SaaS related efforts aim to improve service offering and delivery. To further enhance interactions 

between service systems, a software application can take advantage of SOA by revealing its 

functionality to other service systems via public brokers [5]. Each software application can act as 

a service requestor; through the public broker it can find and bind useful software for service [19]. 

Many researchers are keen to look into business implications of these IT-enabled services and 

have found encouraging results particularly on improving inter-organizational relationships [10]. 

Despite the fact that the service world is still rapidly evolving, one consensus has been reached, 

that it calls for value co-creation which requires joint or direct participation of both provider and 

consumer of the service [30]. The current SOA is designed for one service system (provider) and 

interacts with only one service system (requestor) at a time. A service that requires direct 

interaction of more than one provider and one requestor for value co-creation is currently not 

supported. 

2.2 Design Science as Research Methodology 

The IS/IT discipline mostly deals with IT artifacts and the human interaction with these IT 

artifacts. Most of the research in IS/IT are of behavioral nature and aims to develop and verify 

theories that explain human or organizational behavior. The design and development of the IT 

artifact, on the other hand, is less established. Design science research (DSR) is recently 

introduced to address this aspect and aims to build and evaluate artifacts that extend human or 

organizational capabilities [27]. The forte of DSR lies in that it introduces research relevance and 

rigor to IT artifact designs equivalent to natural science [15]. Typical DSR studies deal with a 

class of problem that occurs frequently, in contrast to many consultancy projects – research 

relevance. DSR studies typically put much effort in validating the design, often by instantiation, 

mathematical proof, etc. – research rigor. 

Au observes that many existing e-commerce systems overlook the key aspects of design 

principles, and argues that DSR should play an important role in e-commerce research [3]. Walls 

et al. describe the nature of design theories [29]. This seminal work provides a theoretical 

grounding for good design and what the thinking process should entail. Design theories, as they 

argue, are prescriptive and composite theories, and deal with contingent goals. Hevner et al. 

provide a conceptual framework and clear guidelines for understanding, executing and evaluating 

a DSR [15]. Recent advancement in DSR has successfully brought the results of construction of 
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artifacts into highly respected IS academic journals. Design science artifacts such as an 

interaction-centric model for user-artifact relationship [2] and a design framework for text-

analysis of computer-mediated communication [1] are examples of well-cited publications.  

Most of the current DSR studies are data-driven, inductive reasoning, where general knowledge is 

developed from observational data by inductive inference [14][22]. The benefit of inductive 

reasoning is that the IT artifact is often already in use and the validity of the IT artifact can be 

easily proven. However, inductive DSR studies seldom contribute to the kernel theories, as they 

are context specific and are often thin on existing body of knowledge. This is also the reason why 

research in DSR has not reached a critical mass yet. Abductive discovery, on the other hand, is 

theory driven and creates innovative problem solutions. These types of DSR studies are rare and 

have the advantage that they are context independent and theory driven – can contribute to the 

kernel theory. Our study is of the latter type, an abductive discovery.  

 

3. PARTY E-SERVICE CONCEPTUALIZATION 

A service, in general, is considered to be either ―the work performed by one that serves‖ or a 

result as a ―contribution to the welfare of others‖
1
. E-Service, similarly, involves a service 

provider and served client(s), while it is distinctive in being delivered via electronic means. In this 

study we delineate e-Service in that the provider and the client could appear as information 

systems or computing machines, and the service could be accomplished by software applications.  

Based on the aforementioned evolution of e-Service and interpretation of e-Service we define 

party e-Service as follow: 

3.1 First-Party e-Service 

Service provider develops an e-Service for the same organization; we call this 1
st
 party e-Service. 

This e-Service is commonly found, as individual client(s) access the e-Service through a corporate 

intranet to accomplish particular business needs, e.g. queue management – wait ticket number. 

There are two fundamental methods 1
st
 party e-Service: ‗self-help‘ and ‗do-it-for-me‘ (Figure 1). 

 

Figure 1.  1
st
 party e-Service 

The former is a self-help service, where the provider develops the service for his own use. This in-

house development is common. As to the do-it-for-me method, a service is outsourced and owned 

                                                           
1 Source: Merriam-Webster Inc., Merriam-Webster Online, www.m-w.com/dictionary/service 

Provider / Client

Service

Service provider Client

Service

self-help do-it-for-me
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by a client, and is developed by a designated provider, e.g. a trucking company‘s fleet 

management module. IT outsourcing is, for instance, a type of do-it-for-me service [24]. In both 

cases, the interactions between a service and its client(s) can be pre-determined and well defined, 

since the information provider and the receiver are given.  

The delivery of this e-Service is typically packaged and then installed on the client‘s site. 

Therefore, high transparency is a main feature, in other words, finding and accessing the services 

are immaterial. The disadvantages would be the high cost for developing and maintaining such e-

Service as it is for designated clients only. The 1
st
 party e-Service is being challenged as the 

Internet comes into play, which provides effective connections to many potential clients. 

3.2 Second-Party e-Service 

The intent of the 2
nd

 party e-Service is to serve not a designated client(s), but any client(s). These 

e-Services can be identified with numerous business software packages now available on the 

market, e.g. inventory management, or the QuickOffice App. The pervasive use of the Internet, 

ushered more providers to offer such services, affording a larger pool of service alternatives for 

clients to choose from.  

From the e-Service provider‘s perspective, a 2
nd

 party e-Service must be configured to be 

discoverable and delivered via electronic mediums (e.g. the Internet), see Figure 2. The need for 

service discovery and service delivery has been identified and considerably studied. Through a 

service discovery mechanism, clients can access a large pool of e-Services and find the service 

required and then be served. A service provider‘s e-Service gains a wide exposure automatically 

to potential clients, and high reuse of the service module.  

2
nd

 party e-Services are taking full advantages of e-commerce. Loosely, the discovery process is 

often satisfied by search engines on the Web. Once a service provider is located, the client can 

obtain the service. When there are more services available, the client will have to evaluate them 

before linking with the chosen service. It is clear that two clients using the same e-Service from 

the same provider at the same time are not aware of each other. Interaction between the two 

individual clients (or with others) is usually only possible through other services, e.g. instant 

messaging and offline communication. 

 

Figure 2.  2
nd

 party e-Service 

discover

Service provider Client

Service
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3.3 Third-Party e-Service – A New Kind of e-Service 

When an e-Service involves the participation of more than one client together, the provider must 

ensure the service facilitates collaborations among clients. These e-Services are necessary, as they 

can support the emerging need of value co-creation, where clients need to collaborate to provide 

services.  An example will be provided in a later section. This new kind of e-Service is called 3
rd

 

party e-Service. 

A 3
rd

 party e-Service provider must be interaction-oriented rather than only individual-need-

oriented (Figure 3). The provider acts in a neutral capacity, is indifference to the interest of any 

client(s), enables ad hoc interactions among clients to complete the service. These clients can be 

unacquainted, yet amendable to collaboration in the e-Service. The interactions among clients are 

denoted by a two-direction dashed bold line. The 3
rd

 party e-Service is known to interacting 

clients by discovery or by default. Ultimately, 3
rd

 party e-Service helps clients to work with each 

other, solve problems or conduct transactions with joint capability and know-how.  

Real life business processes or transactions commonly require the involvement of multiple 

interacting participants. e-Service should target not only the needs of independent operations or 

processes but the needs of cooperation or collaboration among participants. The conceptualization 

of 3
rd

 party e-Services shows an essential shift from serving the needs of individual clients to the 

needs of interacting clients.  

 

Figure 3.  3
rd

 party e-Service 

4. PARTY E-SERVICE CONCEPTUAL DESIGN 

We conceptualize e-Services from the perspective of the roles of the parties involved. The 

provider and client of 1
st
 party e-Service are usually of a same party. In other cases, a 1

st
 party 

service can be provided by a different party but known to the client. 2
nd

 party e-Service is 

provided by a self-governed provider who can be discovered by its potential clients. As a 3
rd

 party 

e-Service serves the interaction of multiple clients, it should be neutral as a third party. The 

characteristics of these party e-Services are shown in Table I.  

Next we propose design principles based on our inductive epistemological conceptualization of n-

party e-Service. The design principles should be seen as a steppingstone for system designers and 

developers to embark on and fuel the e-Service discussions for academia. Based on the existing 

literature we abstract design principles for 1
st
 party and 2

nd
 party e-Services. We also propose 

interact

Service provider

Client

Service

Client
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design principles for 3
rd

 party e-Service based on our conceptualization in the context of e-

business. 

TABLE I.  CHARACTERISTICS OF PARTY E-SERVICES 

 1
st
 party e-Service 2

nd
 party e-Service 3

rd
 party e-Service 

Nature of provider Self-owned For hire For hire with neutrality 

Service Targets Individual client Multiple individual clients Multiple interacting clients 

Service availability By default By discovery By default or discovery 

Client relationship Singular Singular Partnership 

Client interaction Not considered Not considered Required 

4.1 Design Principles for First-Party e-Service 

Principle #1.1: Design for separating software possession and ownership from its use. The clean 

separation of software possession from the use of the software [25] is fundamental for e-Service, 

along with applications development focusing on the specific functionalities of the software is 

delivered as intended [6]. 

4.2 Design Principles for Second-Party e-Service 

Principle #2.1: Design for serving a client(s) with no personalized affinity. Service-oriented 

applications are designed with no affinity to any particular service consumer [21]. Here the 

service consumer is dependent on the service, yet they are loosely coupled.  

Principle #2.2: Design for service identity exposure for public announcement. The service 

identity is important to announce a service in an electronic environment, such as the Internet [12]. 

The purpose of the service should be specified. It should also support dynamic discovery or 

automated discovery on a machine level. To enable the identity exposure of an e-Service, the 

service may leverage a brokerage mechanism.  

Principle #2.3: Design for defined use of service anywhere. The service should define a 

programmatic access ‗contract‘ which helps a client to understand how to access and use the 

service. Since the client may operate with different systems in different environments, a 

universal/standard interface and protocol is needed for the automated use of the service [7][9][16]. 

4.3 Design Principles for Third-Party e-Service 

Principle #3.1: Design for service with multiple clients. A service with a functionality, which 

necessitates the collaboration of multiple clients, that once achieved, benefits all participating 

clients as each intended to gain. 
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Principle #3.2: Design with partnering facilitation of matching clients. To complete an e-business 

process, multiple clients must participate and contribute together. A client finds an interested 3
rd

 

party e-Service only as one of the collaborating partners, with the necessity to ‗locate‘ other 

fitting partners to accomplish the e-Service. The service provider facilitates a systematic way to 

partner with potential clients.  

Principle #3.3: Design for interaction among clients with neutrality of service. To come to a 

successful outcome, the 3
rd

 party e-Service clients need to interact and co-create the value for the 

collaborated service. The enablement of interaction needs to consider, the message structure - 

making the information ready, date security – revealing data to intended clients only, 

transformation pattern - supporting broadcasting of specific information to all clients, and 

interaction timing – Transferring and receiving specific information at desired instants. 

 

5. THIRD-PARTY E-SERVICE ARCHITECTURAL MODEL 

SOA is the leading architectural framework for e-Service implementations (Figure 4). As such, 

the design principles for 1
st
 and 2

nd
 party e-Services can be met with SOA. In the architecture a 

service provider publishes its service in a service registry, while a service broker manages 

requests from a service requestor. The architecture effectively makes a service discoverable and 

available to pervasive individual clients. It also successfully enables loosely coupling service and 

enhances the effectiveness of service reuse. 

 

Figure 4.  Service-oriented architecture 

Here we propose a new architecture, 3
rd

 Party Service-Oriented Architecture or 3P-SOA (Figure 

5), following the proposed principles for 3
rd

 party e-Service. The architecture consists of the 

original SOA‘s service broker, service provider, and service requestor (client). In here, they are 

viewed as service system entities. A new proposed entity is the partner broker.  

Service ProviderService Requestor

publish

bind

Service Broker

find
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Figure 5.  3
rd

 party service-oriented architecture 

‗Service provider‘, usually is the owner of the e-Service, develops and manages the service, and 

releases specifics in a description document, or a contract to the service broker, then awaits 

discovery by clients. The function of the service provider is extended to facilitate interactions of 

partners in the service. A client acquires particular e-Services in its interest via a service broker. 

‗Service broker‘ is a matching agent that maintains a service registry. A client requiring a 3
rd

 party 

e-Service discovers such services as the service broker locates matching service specifics in the 

registry on behalf of the service providers. ‗Partner broker‘ facilitates partner discovery and 

partnership formation. The broker keeps a tabulation of clients for 3
rd

 party e-Services as multiple 

clients can be involved in the service, or ‗form‘ partners with respect to the service if such details 

are available in the service description. In general, the establishment of a partnership involves 

three tasks: selecting partners, establishing relationship and developing agreement [20][26]. It 

should be noted that the partner configuration with respect to a 3
rd

 party e-Service is subject to the 

interaction involved in the service.  

‗Interaction‘ is the essence of a 3
rd

 party e-Service. The interaction is facilitated by the service 

provider, not a facility provided, to highlight the neutrality of the service. The description 

specifics can be found in a contract, which typically contains participants of interactions, behavior 

patterns of participants, identifications and associations of interacting participants, patterns of 

information exchanges in interactions, and business process deducing from interactions.  

With the same virtue of SOA, a 3
rd

 party service must be described to enable clients to discover 

and match their needs. In addition to ‗publishing‘ the service in a service broker for service 

discovery, a service provider should ‗define‘ the partnership requirement in a partner broker. A 

client can first ‗find‘ a desired 3
rd

 party e-Service via service broker, then retrieve the description 

document about the service, and for instance, know which partner broker is designated to 

facilitate the partnership formation. The client will subsequently contact the partner broker entity 

and ‗form‘ partnership with other client(s) with the help of the partner broker. When the 

partnership formation process is successfully completed, each of the collaborating clients ‗bind‘ 

and the corresponding e-Service will be invoked. Interactions among clients, in any combination, 

throughout the service are facilitated by the 3
rd

 party e-Service according to the binding 

communication capability of each client. 

Service Provider

Partner Broker

Service Requestors

publish

bind

Service Broker

defineform

interact

find

Legend:       Interaction Facilitation
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In sum, the 3P-SOA requires new description specifics, a new partner broker entity, and new 

operations. New contract-like description specifics ‗define‘ the party aspects of the new 

architecture. Without an effective contract, clients can neither get to know how to access and 

utilize the multiple party service, nor the right partnership can be ‗formed‘ as required by the 

service. 

 

6. DESIGN THEORY INSTANTIATION & EVALUATION 

Characteristics of e-business processes often point to the need of an escrow 3
rd

 party e-Service to 

enhance the e-business realization. In a prior research we described the need for an integrated 

shipment consolidation service [18]. At that time no e-Service was readily available and we use 

our proposed third party e-Service to solve our aforementioned shipment consolidation problem. 

The case setting is described below: 

6.1 An Industry Case – Collaborative Shipment Planning 

A shipment‘s logistics process usually consists of many inter-related activities, such as trucking, 

sea transporting, aviating and warehousing, and involves multiple parties, such as forwarders, sea 

carriers, air carriers, and warehouse operators. Typically a logistic service provider arranges the 

delivery of a number of shipments concurrently with the available transport resources. To design a 

shipment plan, a forwarder needs to estimate costs, identify feasible integrations and 

consolidations, and optimize the assignments of shipments to logistic service providers. This 

currently is mainly done manually or by using proprietary disconnected 1
st
 party e-Services.  

In our case a client needs to ship cargo from Hong Kong (HKG) to Las Angeles (LAX) via Taipei 

(TPE). Such a route is typically covered by sea transport from HKG to TPE and air transport from 

TPE to LAX. This shipment can be fulfilled by many parties. However, a collaborative planning 

between the potential participants can greatly reduce the cost and improve the efficiency. For 

instance, the client offers its shipment needs to many logistic service providers in order to lower 

its cost. Sea and air transporters can offer services according to their capacity utilization, e.g. 

charge lower when a planned transport still has adequate capacity left – analogous to last minute 

air tickets. Such a collaborative effort can lead to a win-win situation for all stakeholders. 

In order to solve our aforementioned problem we developed an artifact (a prototype
2
) that allows 

the clients to collaborate through interaction according to our proposed design principles and 3P-

SOA architecture.   

For this artifact we had to develop description document and a service/partner broker.  

Description document – We first referenced WSDL, as it describes the connecting characteristics 

of a service to a single client. We also investigated in WS-BPEL and WS-CDL as they can 

describe the service delivery context. However, these description languages were not designed for 

multiple clients. We therefore propose a 3
rd

 Party e-Service Description Language (3P-ESDL) and 

extend the existing description languages with descriptors such as role, identification, and 

                                                           
2 http://blueberry.ccl.baf.cuhk.edu.hk/3PSOA/ShipmentPlanning 
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association. Moreover, 3P-ESDL defines business processes from a third party perspective rather 

than an orchestrator; we therefore propose descriptors such as businessContext, the properties and 

participants involved, and activity-notations, to define the structural patterns, logical 

dependencies, and interactions. Also, 3P-ESDL describes the related elements of message, 

interface and binding. The description elements includes informationType (for information), token 

and tokenLocator (for information abstraction), staticInterface and operation (for implementation 

interface), binding (for protocols), and serviceEndpoint and clientEndpoint (for network location).  

Service/partner broker – we reference to SOA, where UDDI is often used for registry broker. 

However, UDDI does not take partnership and interaction among clients into account. We 

therefore enhanced bindingTemplate and tModels with respect to 3P-ESDL. Moreover, we 

constructed a data structure for service requestor (descriptive information about the party who 

gets served), served client (descriptive information about a particular family of technical clients), 

business partnership (descriptive information about the role of clients and the partnership) and 

interaction (descriptive information about the interaction with involved clients), as well as the 

related technical information.  

The partner broker, in this example, manages a tabulation of different logistics parties and 

facilitates the partner formation process with a simple first-come-first-serve partnering method. 

Other clients of different business roles for this shipment planning e-Service can quickly access 

the e-Service through different designated interfaces (i.e., carry out the binding process defined in 

the 3P-SOA architecture – native to SOA). The shipment planning e-Service serves the clients in 

a 3
rd

 party capacity, facilitating interactions among these clients as requested, leading to the 

forwarder to reach a viable solution with integration and/or consolidation.  

6.2 Validation of the IT Artifact 

The IT artifact is able to allow clients request for a shipping service and form collaborative 

partners and interact with them through our IT artifact. This demonstrates that the IT artifact is 

able to satisfy the requirements of the aforementioned case. Albeit the IT artifact is a prototype, it 

does demonstrate that the proposed 3P-SOA is capable of satisfying the 3
rd

 party e-Service 

requirements. For instance, the IT artifact allows a single e-Service to be used by multiple clients, 

e.g. client, sea transporter, and air transporter to interact (principle 3.1). Moreover, the IT artifact 

allows the client to ‗locate‘ potential logistic service providers that fit the shipment (principle 3.2). 

Finally, the IT artifact is neutral to all clients, as the roles and tasks of each party are clearly 

described, i.e., transparent to all concerned; yet the interactivity is privileged only to those in the 

communication as facilitated (principle #3.3). Obviously, further refinements to 3P-SOA and a 

more complex case setting can further enrich our technical understanding of 3P-SOA.  

 

7. CONCLUSIONS 

In this study we used an abductive DSR lens to explore the evolution of e-Service in an e-business 

context and explain it accordingly through our 1
st
 and 2

nd
 party e-Service concepts. Moreover, we 

advocate that value co-creation ushers the need for a new type of e-Service that requires multiple 

interacting clients rather than a single designated client – 3
rd

 party e-Service. In order to catalyze 
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3
rd

 party e-Service development we proposed design principles and a 3P-SOA architecture for 

system designers and developers to embark on. Finally, we demonstrated a prototype based on the 

3
rd

 party e-Service design principles, in order to resolve a shipment problem scenario. 

This study is one of the few to use an abductive DSR approach. The abductive DSR approach 

illustrates that abductive reasoning can discover a new class of potential problem and extend the 

existing e-Service understanding. 3P-SOA is proposed and is a first attempt to satisfy 3
rd

 party e-

Service needs, which can hopefully form as a platform for other academia and practitioners to 

build upon. However, unlike Fischer et al. suggested [14], abductive DSR can also be used in 

existing problems which have simple not been solved.  

For future research, more work is needed on the enabling technologies we prescribed and put 

them into practice. For example, one can develop the comprehensive methods for partner 

formation, or refine the description language for collaboration. It would be interesting to see the 

development and emergence of commercial third-party e-Services as instantiations in accordance 

with the proposed design principles. Moreover, it should be worthwhile to propose a process view 

for developing a design science research by articulating the existing views on design science, 

design theory and artifact along the foundational premises of S-D logic.  Lastly, one would 

contemplate the notion of N
th

-party e-Service. 
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ABSTRACT 

With the ubiquity of the Internet and the rapid development of Web 2.0 technology, Question 
Answering (QA) websites have become extremely popular knowledge sharing platforms. As 
the number of posted questions and answers continues to increase rapidly, the massive 
amount of question-answer knowledge is causing information overload. The problem is 
compounded by the growing number of redundant QAs. QA websites, such as Yahoo! 
Answer, are open platforms where users can ask or answer questions freely. Users may also 
wish to learn more about the information provided in an answer, so they can use related 
keywords in the answer to search for extended complementary information. In this paper, we 
propose a novel approach to identify complementary QAs of a target QA. We define two 
types of complementation - partial complementation and extended complementation. We 
utilize a decision-tree classification approach to construct a classification model and predict 
complementary relationships between QAs based on three measures: question similarity, 
answer novelty, and answer correlation. The results of experiments conducted on a dataset 
collected from Yahoo! Answers Taiwan show that the proposed approach can identify 
complementary QAs effectively.  

Keywords: Knowledge complementation, Information novelty, Mutual information, Question-
Answering Websites. 
 

1 INTRODUCTION 

With the ubiquity of the Internet and the rapid development of Web 2.0 technology, 
increasing numbers of individuals and organizations are searching for needed information on 
the Internet. The growth of Web 2.0 has enabled QA websites to become important 
knowledge sharing platforms, which accumulate question-answer knowledge through the 
mechanism of question posting and answering. The Yahoo! Answer Taiwan website (also 
called Yahoo! Knowledge Plus) is a community-driven knowledge website, where users can 
share their experience and exchange knowledge by asking and answering questions. Users 
can browse the questions that other users have asked, search for answers to particular 
questions, or post questions and wait for answers. 
 

∗  Corresponding author. 
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QA websites are becoming increasingly popular knowledge sharing platforms because users 
can post natural language questions, as well as share miscellaneous information or obtain 
answers to their questions directly from the website. User participation and sharing have 
enriched the information resources of such websites. As the number of questions and answers 
is increasing rapidly, the massive amount of question-answering knowledge is causing 
information overload. To solve the problem, QA systems provide different functions to help 
people find required information. For example, users can post questions directly, or they can 
use the “keyword search” function to find and browse questions and answers of interest. 
Sometimes the answer to a question may only provide partial information, so users may wish 
to browse relevant QAs with partial complementation to get complete information. However, 
some relevant QAs may be redundant, because QA websites, such as Yahoo! Answer, are 
open platforms that allow users to ask or answer questions freely. On the other hand, if users 
wish to learn more about the information provided in an answer, they can use keywords in the 
answer to search for extended complementary information. 
 
A great deal of research on Question-Answering websites has focused on finding experts to 
answer target questions [7, 9], or finding high quality answers [2, 8, 14]. By contrast, there 
has been relatively little research on finding complementary information. One line of research 
in this area exploits users’ frequent QA browsing behavior to find related QAs [4]. In 
addition, a topic-structure-based complementary information retrieval approach has been 
proposed to help users retrieve complementary Web pages that augment the content of video 
or television programs [10]. Existing works do not address the issue of finding 
complementary QAs with partial or extended complementation. Most traditional QA systems 
use keywords to find relevant QAs without considering the issues of redundancy or 
complementation. However, users’ information-seeking activities are becoming more 
sophisticated. Thus, besides returning relevant answers to questions through keyword search 
mechanisms, it is important that QA systems provide users with complementary QAs. 
 
In this paper, we propose a novel way to identify complementary QAs of a target QA. We 
define two types of complementation - partial complementation and extended 
complementation. A partially complementary QA contains a partial answer to a related 
question. It provides a different perspective on the target QA’s original answer. Thus a 
partially complementary QA supplements the information retrieved by the target QA. An 
extended complementary QA, which provides further information on unclear parts of the 
target QA’s answer, contains extended information to enhance the target QA’s answer. We 
use a decision-tree classification approach to build a classification model, and then predict the 
complementary relationships between QAs based on three criteria: question similarity, 
answer novelty, and answer correlation.  
 

2 RELATED WORK 

2.1 Question Answering Systems 

Question answering (QA) systems, are platforms where users can share and exchange 
knowledge publicly, freely and conveniently. Users can ask any kind of question and 
hopefully receive answers from other users; or they can use the system’s search function to 
look for information. Yahoo! Answers is one of the most well-known QA systems. It is also 
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called as Yahoo! Knowledge in Taiwan, where it is the most popular QA system. As 
mentioned earlier, we use data from Yahoo! Knowledge in our experiments. How to find high 
quality answers in question answering websites is a popular research issue. Basic studies use 
statistics to find the content factors that may influence the selection of the best answers [8]. 
More comprehensive studies have exploited non-textual and textual features to identify high 
quality answers [2, 3, 6]. Suryanto et al. [14] proposed a quality-aware framework that 
considers the relevance and quality of answers derived from answer features and answerers’ 
expertise. 
 

2.2 Information Novelty 

The emergence of Web 2.0 has enabled Internet users to share information more easily, 
resulting in the rapid accumulation of huge amounts of information. Although much of the 
information shared by users is new or different, it is inevitable that some content will be 
repeated in different documents. Consequently, a search for information on a particular topic 
may yield several documents that contain redundant information. Information novelty can be 
measured by the degree of overlap between two documents, i.e., the number of terms that 
appear in both documents [16]. It can also be inferred as the inverse of similarity; that is, the 
greater the similarity between two documents, the lower will be the novelty of the 
information they provide. For example, Collins-Thompson et al. [5] used the cosine similarity 
to measure information novelty. Language models have also been adopted to measure 
information novelty [17]. 
 

2.3 Complementary Information Retrieval 

Identifying complementation is a subjective process that depends on whether the user 
perceives the information as useful. Ma and Tanaka [10] measure the complementary degree 
between two Web pages by using the concept of topic-structure, which is represented by a 
directed acyclic topic graph. Their model uses a topic corpus to identify the subject terms and 
content terms of a topic, and then generates a topic structure for each web page based on the 
relationships between the two types of terms. Two topic-graphs can be combined to form a 
join graph if they have at least one node that is the same. The model measures the difference 
between the original topic-graph and the join graph as the complementary degree, and 
provides a means of quantifying the complementation. It infers that the complementary 
degree will be high if two web pages have a significant amount of “novel” information and a 
small amount of similar content. The approach requires a reliable topic corpus that can 
identify the subject terms and content terms of a topic. However, deriving a reliable topic 
corpus for QA websites is a difficult because of the huge number of QAs on various kinds of 
topics and subject terms. In addition, the quality of some QAs may be poor due to the open 
platform nature of QA websites. Thus, it is not feasible to extract appropriate topics and 
subject terms from QA websites. 
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2.4 Information Measures 

In this work, we propose a method that identifies the complementary relationships between 
QAs based on three criteria, namely, question similarity, answer novelty, and answer 
correlation. In general, two QAs are complementary if their answers correlate to some extent 
and are not redundant. We adopt mutual information and all-confidence measures to 
determine the correlation between the answers of two QAs. Mutual information is a quantity 
that measures the mutual dependence of the two variables in probability 
theory and information theory [11]. Formally, the mutual information of two discrete random 
variables, X and Y, can be defined as follows: 

( , )( , ) ( , ) log
( ) ( )y Y x X
P x yMI X Y P x y

P x P y∈ ∈
=∑ ∑  Eq. 1 

where P(x,y) is the joint probability density function of X and Y; and P(x) and P(y) denote the 
marginal probability density functions of X and Y respectively. The mutual information is 
applied in document clustering. Wei and Yang [15] proposed an context similarity estimation 
method that employs World Wide Web (WWW) as the information source to estimate the 
similarity between two sets of term. They issue three queries to a search engine (particularly, 
Google in their study) and obtain the number of hits (matching documents) returned for each 
query. They estimated the relevance weight between a pair of terms qi and qj by the pointwise 
mutual information (PMI) measure. 
 
The all-confidence metric [13], an alternative interest measure for association rules, can also 
be used to measure the association degree of items. Let Z be a set of items. The 
all_confidence measure (Z) is defined as follows: 

( ) ( )all_confidence Z   
max ( ( ))x Z

P Z
P x∈

=  Eq. 2 

 
The denominator in Eq. 2 is the probability (support) of the item with the highest probability 
in Z. The all-confidence metric is used to determine if all the rules generated from Z have at 
least a confidence of all-confidence(Z). The higher the value of all-confidence, the closer will 
be the association of items in Z. 
 

3 PROPOSED COMPLEMENTARY QA ANALYSIS 

In this section, we discuss the proposed approach for finding complementary QAs of a target 
QA, and explain the concept of partial complementation and extended complementation. We 
also consider the decision-tree classification method used to identify complementary 
relationships between QAs based on three criteria: question novelty, answer novelty, and 
answer correlation. 
 

3.1 Overview of the Approach for Finding Complementary QAs 

Below, we explain the rationale behind the approach. Users normally use the “keyword 
search” function in the search engines of QA systems to find and browse questions and 
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answers (QAs) of interest. As some questions in a system are related, users often wish to 
browse the QAs of related questions. The information provided in the answer part of a target 
QA may be partial and incomplete, so the user may wish to search for related QAs to get 
complete information. However, the information in some related QAs may be redundant to 
the target QA and of no interest to the user. QAs that provide related information that is not 
redundant are called partially complementary QAs of a target QA. Moreover, some 
information in the target QA’s answer may not be clear, so the user may wish to conduct an 
extended search by using keywords in the original answer to search for related QAs that 
contain extended complementary information. Such QAs are called extended complementary 
QAs of a target QA. Examples of partial complementation and extended complementation are 
shown in FIGURE 1. More specifically, a partial complementary QA provides a different 
perspective on the answer part of the target QA; thus, it supplements the original answer by 
making up for insufficient information in the target QA. On the other hand, an extended 
complementary QA provides further information that clarifies some aspect of the original 
answer. It contains extra information that extends and improves the original answer; thus, it is 
an extended complement of the target QA. 
 

FIGURE 1. Examples of partial and extended complementation 

 
To determine the type of relationship, we use three criteria: question similarity, answer 
novelty, and answer correlation. Given two QAs, suppose one is called the target QA and the 
other is called a candidate QA. If the question similarity score is high, it implies that the two 
questions are related; and if the answers are not redundant, they are regarded as novel and 
partial complementation is inferred. On the other hand, if the question similarity is low, the 
two questions are different; thus, we have to check if any term appears in both the answer of 
the target QA and the question of the candidate QA. If such a term exists, we consider that 
the candidate QA may contain some information that can explain the unknown subject (term) 
in the target QA’s answer.  
 
However, the answers of the two QAs may be redundant or unrelated, so we have to check 
the answer novelty and correlation between the target QA and the candidate QA. Answer 
novelty is measured by the inverse of the answer similarity; and the answer correlation is 
measured by the correlation of terms in the answers of two QAs. Extended complementation 
can be inferred if the answer novelty and answer correlation are high. 
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We utilize a decision-tree classification approach to build a classification model and predict 
the complementary relationships between QAs based on three criteria: question similarity, 
answer novelty, and answer correlation. 
 
FIGURE 2 shows the procedure for identifying the complementary QAs of a target QA. The 
procedure involves two steps: data preprocessing and identifying complementary QAs. In the 
first step, QAs are preprocessed to extract their knowledge subjects. We use the vector space 
model [11] for representing the content of QAs as vectors. In the second step, we compare 
each candidate QA with the target QA to calculate its similarity, novelty, and correlation to 
the target QA. Then, we can determine the type of complementation to the target QA.  

 
FIGURE 2. The procedure for identifying complementary QAs 

 

3.2 Data Preprocessing 

We use the TF-IDF approach [12] to analyze the title, question description, and answer of 
each QA and extract important terms that represent the knowledge subjects of the QA. The 
data pre-processing steps are Chinese Knowledge and Information Processing (CKIP) 1 , 
removal of stop words, and calculation of the TF-IDF of each term. CKIP contains a corpus 
of about one hundred thousand terms, which are used as a base to automatically segment an 
article into meaningful terms and the corresponding parts-of-speech tags (POST). We use the 
POST to filter out unimportant words, and only consider words tagged as nouns, verbs or 
foreign words. As some words, such as pronouns, are not suitable to represent the original 
article, we have to compile a stop word list to remove those words in this step. TF-IDF, 
which is used to derive the weights of terms in a QA, can be calculated for a given category 
or a whole data set. In this step, we use a term vector to represent the knowledge subjects 
(terms) in the question title, question content, and answer fields of a QA. There are two ways 

1 CKIP is a system developed by the Chinese Knowledge and Information Processing (CKIP) Group at Academia Sinica, 
Taiwan. 
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to derive the term vector. The first calculates a term’s weight based on the term’s frequency 
in the QA without considering where the term occurs (i.e., the field). The second method 
ranks a term’s importance (weight) according to the field where the term is located (i.e., 
question title, question description or answer field). 
 

3.3 Identifying Complementary Relationships 

In this section, we discuss the proposed model for identifying the complementary 
relationships between QAs. As mentioned earlier, we use three criteria, question similarity, 
answer novelty, and answer correlation, to determine the type of complementation between 
two QAs. A QA is comprised of a question, including the title and description, and an answer. 
Given a target QA, qat and a candidate QA, qac, the question similarity represents the degree 
of similarity between qat’s question and qac’s question. The answer novelty denotes the 
degree of novelty between qat’s answer and qac’s answer; and the answer correlation denotes 
the degree of correlation between qat’s answer and qac’s answer.  
 
FIGURE 3 shows the procedure used to identify the two types of complementary QAs. 
Generally, two QAs that are partially complementary should have high question similarity 
and high answer novelty. High question similarity indicates that the QAs’ questions are 
related, and high answer novelty confirms that the answers are not redundant. Questions that 
have extended complementation should generally have low question similarity, high answer 
novelty and high answer correlation, implying that (1) the questions are different; and (2) the 
answers correlate to some extent, but they are not redundant. We also assume that the 
extended complementary QA qac contains some extended information from qat. Thus, the 
question of qac should contain at least one term that appears in the answer of qat. 
 

 
FIGURE 3. The rationale to identify the two types of complementary QAs 
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3.3.1 Rationale for identifying partial complementation 

The left-hand side of FIGURE 3 shows the rationale for analyzing partial complementation. 
We use the cosine similarity measure to determine the degree of similarity between a target 
question and a candidate question. If the question similarity is high, the questions of the two 
QAs are related, so we analyze their answers to derive their answer novelty. Let A

tqa  and 
A
cqa  denote the answers of the target QA qat and the candidate QA qac respectively. We 

measure the novelty of the two answers, A
tqa  and A

cqa  by Eq. 3. We use the term vectors 
generated by TF-IDF to measure the cosine similarity between the answers of the two QAs. If 
the similarity is high, it means that the answers contain a lot of common information, so their 
novelty is low. 

( , ) 1 ( , )A A A A
t c t cNovelty qa qa sim qa qa= −  Eq. 3 

  

3.3.2 Rationale for identifying extended complementation 

The right-hand side of FIGURE 3 shows the rationale to identify cases of extended 
complementation. If the question similarity of two QAs is low, we cannot be certain that they 
are related. Assume that a candidate QA qac is analyzed for the extended complement of 
target QA qat.  
 
First, we check if any terms in the answer of qat match terms in the question of qac. If a user 
would like to obtain further information about some parts or terms in the answer of qat,, he 
can conduct an extended search by using certain terms in qat’s answer. If any terms in the 
answer of qat and the question of qac match, qac might be the search result of the user’s 
extended search; thus, it is an extended complementary QA candidate of qat. After checking 
for matching terms, we still have to ensure that the answer of qac contains novel information 
to avoid redundancy in the answers of qat and qac. The answer novelty of the two QAs can be 
measured by Eq. 3.  
 
Although there is term matching between qat and qac, the QAs might be too different to be 
complementary QAs. We use two methods to measure the answer correlation between two 
QAs. One is based on mutual information (MI) and the other is based on all-confidence. MI is 
a quantity that measures the mutual dependence of two variables [11]. Using documents 
returned by Google’s search engine, we measure the dependence of two terms by the number 
of documents that contain the two terms. Let ( )p x y∧ denote the probability that two 
documents contain both term x and term y; and let p(x)/p(y) denote the probability of 
documents containing term x / term y. In addition, let A

tS / A
cS denote the term set of A

tqa / A
cqa . 

The mutual information of the two answers, A
tqa  and A

cqa , denoted by MI( A
tqa , A

cqa ), is 
measured by Eq. 4: 
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∧
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where ( )hits w  is the number of hits of word w returned by the search engine; ( )hits x y∧  is 
the number of hits of word x and word y returned by the search engine; and N is the total 
number of documents in the repository. Because the exact value of N in the WWW 
environment is difficult to estimate, we employ an alternative approach that sets N as the 
largest hit value among all the terms we use to measure the mutual information.  
 
Besides mutual information, we use the all-confidence metric [13] to measure the answer 
correlation, as shown in Eq. 5. The higher the value of all-confidence ({x,y}), the closer will 
be the association of x and y. The correlation between the two answers, A

tqa and A
cqa , denoted 

by AC( A
tqa , A

cqa ), is derived by summing the all-confidence ({x,y}) scores for x∈ A
tS and y∈

A
cS . Note that A

tS / A
cS is the term set of A

tqa / A
cqa . 

;

;

( )( , )
max( ( ), ( ))

( )
max( ( ), ( ))

A A
t c

A A
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A A
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3.4 Decision Tree Classification 

In general, the type of complementation can be determined according to the rationale shown 
in Figure 3. However, there may be complex situations that make the task difficult. Moreover, 
it is difficult to set thresholds for the three criteria. Accordingly, we use a decision tree 
classification approach to build a classification model and predict the complementary 
relationships between QAs.  
 
Decision tree learning is widely used in the data mining field because it is easy to understand 
and interpret, and it can handle numerical and categorical data. We use the decision tree 
classification approach to build a model that can predict the complementary relationships 
between two QAs based on three input variables: question similarity, answer novelty, and 
answer correlation.  
 
Specifically, we use Weka’s Classification and Regression Tree (CART) model to build a 
classification model. We use CART because our input variables are numerical and the 
predicted complementary type is categorical. We train partial and extended complementary 
classification models separately, as their input variables are different. The complementary 
relationship of a target QA and a candidate QA can be determined by the classification 
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models. FIGURE 4 shows the process used to identify the complementary relationship based 
on the classification models for partial complementation and extended complementation 
respectively. 
 

 
FIGURE 4. The process for identifying complementary relationships 

 
In a decision tree, the training cases on a leaf node may not have the same class label. Besides 
predicting the class labels (partial or extended complement) of the complementary 
relationship between the two QAs, we calculate the probability that the predicted relationship 
will have a positive class label (partial complementation or extended complementation). The 
probability is measured as the ratio of the number of training cases with positive class labels 
on the leaf node to the total number of training cases on the node.  
 

4 EXPERIMENT EVALUATIONS 

We evaluated the performance of the proposed classification model in predicting the level of 
complementation between QAs. We compared the classification performance of using both 
question similarity and answer novelty with that of using question similarity alone to predict 
partial complementation; and we assessed the classification performance of using different 
answer correlation measurements to predict extended complementation. 
 

4.1 Data Collection 

In the experiments, we used data collected from Yahoo! Answer Taiwan. We chose 181 
medical keywords and selected the top 20 QAs returned by the search with each keyword. 
Because too much data would have overburdened the human judges, we selected 250 QA 
relationships (pairs of QAs) to evaluate the performance of the decision tree classification 
model. We evaluated partial complementation and extended complementation separately. 
TABLE 1 shows the dataset used in the evaluation. The total number of QAs used to assess 
extended complementation is the number of QA pairs that satisfy the term matching 
conditions. 
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TABLE 1. Dataset used for the evaluation of the complementation classification model 
 Partial Extended 
Complement  63 80 

Not complement  187 71 

Total  250 151(term matching) 

 

4.2 Evaluation Metrics 

To evaluate the performance of the classifiers, we use two standard classification 
performance metrics, the precision rate and recall rate, which are widely used in the field of 
information retrieval [1, 11]. For a complementation type i: 

#  of correctly identified QAs of type Precision( )
total # of QAs identified as type 

ii
i

=  

#  of correctly identified QAs of type Recall( )
total # of QAs in type 

ii
i

=  

 

Finally, to obtain a single performance measure, we used the F1-measure to balance the 
precision and recall scores: 

1
2 precision( ) recall( )F -measure( )

precision( ) recall( )
i ii

i i
× ×

=
+

  

 

4.3 Experiment Results and Implications 

We generate two decision tree classification models (partial and extended) with a publicly 
available data mining tool called Weka, and assess the performance of the model by the 
precision and recall rates. In addition, we use 10-fold cross-validation to evaluate the 
classification models as well as the precision and recall rates.  
 
For partial complementation, we compare the performance of using question similarity alone 
against using both question similarity and answer novelty as input variables. TABLE 2 shows 
the performance of the partial complementation classification model under different input 
variables. We focus on the performance of predicting complementary QAs. The partial 
complementation results derived by using both question similarity and answer novelty yields 
a better performance than using question similarity alone. 
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TABLE 2. The performance of the partial complementation classification model 

Partially complementary decision tree Question Similarity & 
Answer Novelty 

Question similarity 
(No answer novelty) 

Complementary QAs 
Precision 0.820 0.618 
Recall 0.794 0.667 
F1-measure 0.806 0.641 

Non-complementary QAs 
Precision 0.931 0.884 
Recall 0.941 0.86 
F1-measure 0.936 0.872 

Average  
Precision 0.903 0.817 
Recall 0.904 0.811 
F1-measure 0.903 0.814 

 
To identify extended complementary relationships between QAs, we use three criteria: 
question similarity, answer novelty, and answer correlation. Mutual information (MI) and all-
confidence measures can be exploited to determine the answer correlation between two QAs, 
as mentioned in Section 3.3.2. In this experiment, we compare the performance of different 
measurements of the answer correlation in identifying extended complementary QAs. We 
derive the answer correlation of two QAs by (1) considering all term pairs of the two QAs’ 
answers; and (2) using the top-5 term pairs with the highest MI or all-confidence values.  
 
TABLE 3 shows the performance of the extended complementation classification model 
under different measurements of the answer correlation. We focus on the performance of 
predicting complementary QAs. The best performance is achieved when the answer 
correlation is measured by the all-confidence metric using the top-5 term pairs with the 
highest all-confidence values.  
 

TABLE 3. The performance of the extended complementation classification model under 
different measurements of the answer correlation of QAs 

Extended complementary decision tree Mutual 
information 

MI using top 5 
term pairs All-confidence All-conf using 

top 5 term pairs 

Complementary 
QAs 

Precision 0.679 0.684 0.663 0.75 
Recall 0.663 0.675 0.713 0.675 
F1-measure 0.671 0.679 0.687 0.711 

Non-complementary 
QAs 

Precision 0.630 0.639 0.646 0.671 
Recall 0.648 0.648 0.592 0.746 
F1-measure 0.639 0.643 0.618 0.707 

Average  
Precision 0.656 0.663 0.655 0.713 
Recall 0.656 0.662 0.656 0.709 
F1-measure 0.656 0.662 0.654 0.709 

 

5 CONCLUSIONS 

In this paper, we propose an approach for finding complementary QAs. We define two types 
of complementation, namely, extended complementation and partial complementation, to 
describe the complementary relationships between QAs. To analyze the complementation 
probability of extended complementary QAs and partial complementary QAs, we utilize a 
decision tree classification method that considers the question similarity, answer novelty, and 
answer correlation between a target QA and candidate QAs. The contribution of this work is 
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twofold: (a) we provide a method for finding complementary QAs for a target QA; (b) we 
analyze two types of complementary QAs: extended complementary QAs and partially 
complementary QAs. Our experiment results demonstrate that, in the analysis of partially 
complementary QAs, using both question similarity and answer novelty outperforms using 
question similarity alone; and in the analysis of extended complementary QAs, using the top-
5 term pairs with highest all-confidence values to measure the answer correlation yields 
better classification results than other measures. 
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ABSTRACT 

Social media, such as Facebook, Twitter, and MySpace, not only provide the platform for 

social activities, but also become a new channel for companies to build brand awareness, find 

new customers, diffuse information, and collect opinions online. As the largest social network 

site, Facebook has one billion monthly active users as of October 2012. Many companies 

have their own brand pages on Facebook in order to interact with customers. However, 

getting fans on Facebook is just a starting point, as the companies need to further engage their 

fans to generate loyalty and convert them into buyers or third party promoters. To increase 

customers’ engagement on Facebook, the first step would be clustering various types of fans 

and contents. There are many studies investigating the effect of the content features on the 

interaction level on social media, but related studies regarding Facebook and the fans 

composition on brand pages are still limited. In this paper, we develop a framework to cluster 

fans and moderator posts on Facebook brand pages. Since similar posts will attract similar 

fans, we first use the ratio of the mutual fans, who clicked “like”, between two moderator 

posts as the similarity measure, and cluster moderator posts into different groups. Fans are 

then grouped according to the types of moderator posts they interacted with. We analyze the 

composition of the fans and post groups, and extract relationships between the characteristics 

of fans and the features of posts. We apply our framework on several Facebook brand pages. 

The results help companies in understanding the composition of their fans on Facebook and 

developing their social media marketing strategies in the future. 

Keywords: social network, band pages, moderator posts, Facebook 
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ABSTRACT 
 

The growth of e-commerce has forced organizations to look into how they can attract people through 

their websites since that’s the first stage of e-commerce.  Many factors are involved in designing an 

attractive website such as easy to navigate and provide necessary information and high speed of 

downloading pages.  People who go online have high expectations regardless of whether they are online 

for work or personal reasons.  In the academic world, many colleges and universities use the Internet as 

a recruiting tool for students.  These educational institutions know that parents and high school students 

use the Internet as an initial tool to shop around for the best college.  The goal of these organizations 

needs to be presenting the academic programs and opportunities they can offer on their websites in the 

best way possible.  A major concern of these educational institutions should be whether their websites are 

presenting their schools effectively in the eyes of their target audience. This study focused on determining 

what attributes of university websites the target audience are looking for when they are surfing the 

Internet.    

    

Keywords:  University website, design attributes, target audience, customer-centric  

 

INTRODUCTION 

 
Today, many organizations are engaged in e-commerce using the Internet in addition to the traditional 

methods of doing business. The high growth of e-commerce has been attributed to factors such as 

convenience, availability of vendor information, no pressure from sales people, and saving time (18).  E-

commerce’s growth has been the driving force for studies investigating the determinants of an attractive 

and effective business website.  Several studies point out that an attractive website for organizations 

involved in e-commerce will have numerous positive consequences such as increased sales (10).  For 

example, Amazon has spent millions of dollars on building and maintaining their site and has been 

successful to capture and hold their customers’ attention.  Other e-retailers observing this success adopted 

the Amazon’s website design (13).  In another study conducted by Forester Research (9), it is shown that 

high-quality content, ease of use, speed and frequency of updating are the top four attributes to repeat 

visits.   

 

Organization’s management knows that for a company, an attractive online environment creates 

competitive advantage.  Recently, management has shown interest in measuring the success of their 

companies’ websites.  This interest has led to the subject of what are the determinants of an effective 

business website and how can they be measured. However, there’s a lack of genuine knowledge about 

what contributes to effective interactions with online customers.  A research study describes designing a 

website as an iterative process in which designers create a high-level, less detailed (e.g., site map) 

representation of a site and progress to low-level, more detailed information of the site (13).  A number of 

factors play crucial roles in developing a good business website.  Several studies have investigated the 

characteristics of a good business website.  One factor that all experts agree on is that a website needs to 

be customer-centric (7, 11), which means that the website must be designed to meet the needs of the 

target audience.  In a recent study, International Venture Research, a market consultant for high-tech 

companies, investigated the determinants of an effective e-commerce website and pointed out that 

interacting with customers online is one of the important factors for e-retailers (6).  The study showed that 

nearly half of the Fortune 100 companies fail to even respond to basic online inquiries.  It was also shown 

that poor customer service and lack of responsiveness by the companies was one of the major problems.  
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The conclusion was that these large organizations lack the awareness that the Internet generations are the 

future customers and all it takes to lose customers is to disappoint them once.   

 

In other studies, a number of the usability issues for e-commerce sites have been explored.  For example, 

Tilson et al. (16) discussed major issues such as ineffective communication with shoppers, ineffective 

feedback given to the users, and lack of easy navigation tools throughout the website.  The authors 

suggested that a good e-commerce website design must provide features such as support for the users’ 

control with proactive assistance, simplicity that doesn’t compromise usability for function, obviousness 

to make objects and their controls visible and intuitive, feedback to create a feeling of progress and 

achievement, accessibility to all objects at all time, and flexibility that allows users to customize.  For 

practitioners, the implications for the website is articulated as “make it simple.”   Adopting minimalistic 

approach to the design of the home page with eye-catching but appropriate graphics and categories that 

draw web surfers further into the website appears to be more effective.  However, the website design 

should not result in information overload.  Rather, the goal should be quick access to desired information 

(13).   

 

Having an inviting website that is easy to navigate and provides necessary information is vital to any 

organization.  People who go online have high expectations regardless of whether they are online for 

work or personal reasons.  As a result, an organization, whether it is a business firm or an educational 

institution, needs to be very careful about the image that is projected through its website.  In the academic 

world, universities use the Internet as a tool for recruiting students.  These educational institutions know 

that parents and high school students use the Internet as an initial tool to shop around for the best college.  

The goal of these organizations should be to present their academic programs, services, and opportunities 

they can offer through their websites effectively.  A major concern of these educational institutions should 

be whether their websites are projecting their schools effectively.  To address this concern, the initial step 

is to identify the features and elements of an effective university website.  As it was mentioned earlier, an 

effective website is evaluated by whether it meets the expectations of its target audience (15).   

    
Very few articles have addressed the features and elements of colleges and universities’ websites.  No 

empirical study has been done to substantiate whether the suggested characteristics mentioned in these 

articles truly targeted the audience effectively.  Thus, this study is designed to address this issue and 

provide insights about the target audience of colleges and universities.  This research identifies the 

features of an inviting university website considered to be important by students.  The focus of the paper 

is to determine the features that students are looking for in a university website when they surf the Web.  

The objective of this study is to help educational institutions, to achieve their goals by designing an 

attractive and effective website to win students.   

 

The next section presents the development of the research question.  Thereafter, designing a website and 

research methodology are presented.  Finally, some recommendations are made to help educational 

institutions in the development and design of their websites.   

 

RESEARCH QUESTION 

 
Educational institutions were among the first organizations to develop websites (16).  In earlier days, their 

objective was to simply have a presence on the Internet.  Now, many colleges and universities attempt to 

include a strong content combined with information about the school and their educational resources (16).  

According to Lynch and Horton (6), there are two parts in planning a website: 1) determine the goals and 

resources needed to achieve them, and 2) specify the target audience, site details, technology needed, and 

an assessment of the results.  Thus, first, developers need to determine what the organization wants to 

accomplish on the web.  For example, does it want to increase student recruitment or provide a teaching 
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resource for lectures?  Next, they must think about the audience and their requirements.  A university 

website has two types of audiences (14).  The primary audiences are academic and general staff and 

students, the secondary audience comes from general public and other educational institutions.   

 

A well-designed website should accommodate a range of users’ skills and interests.  Ironically, those very 

users are the people least likely to be present and involved when the site is designed and built (7).  There 

is ample evidence to suggest that more and more educational institutions are using the Internet as a tool to 

recruit students (15).  Colleges and universities are trying to meet students’ expectations by designing 

interesting and inviting websites to attract them.  But a study done by a marketing firm focusing on 

student recruitment showed that colleges have failed to meet students’ college search requirements; rather 

their websites are geared for the campus community.  The study concluded that colleges have been 

passive sources of information and need to increase their communication with students.  Steele (15) 

explained that currently, students must go through many pages of information to find what a school has to 

offer.  He warns the universities that students will not be patient with schools’ websites since the latest 

statistics show that each month, 17.3 million kids and teens use the Internet and spend only 8 seconds 

viewing a website to determine whether it contains what they are interested in. 

   

Today’s students are media savvy and have adapted to the current media-saturated environment by 

learning how to scan through massive amounts of information quickly and filter the ones they are 

searching for.  In a marketing research done on behalf of various colleges and universities, 15,000 

college-bound high school students were surveyed (15).  The results showed a clear trend of increasing 

usage of the Internet among this segment of the population, which was not unexpected.  However, the 

interesting conclusion was that the higher achieving students use the Internet more than their peers to 

search for a college.  Over 75% of all students indicated that college sites either “greatly increased” or 

“somewhat increased” their interests.  Thus, the focus of this study is on students, prospective and current 

college students.  The research question in this study is: What are the expectations of students of a typical 

university website?   To answer this question, it is necessary to truly understand the target audience’s 

needs and meet them.  Ultimately, colleges and universities can improve their websites and increase 

recruitment of prospective students.  Therefore, the objective of this research project is to collect 

information from students on university website and analyze them to develop an understanding of target 

audience’s perspective and help colleges and universities in their recruiting efforts.   

   

DESIGNING A WEB SITE FOR USABILITY 

 
As mentioned earlier, after the goal and the audience for an organization’s website have been determined, 

the next step for developers is to implement the site (7).  For example, designers consider the technical 

requirements and the tools needed for development.  Building a website is not a one-time project with 

static content, rather an ongoing process which needs long-term editorial and technical management.  

Many organizations are trying to determine how viewers react to their websites and what attracts them.  

Experts believe that it is the content that brings users to a website (3).  They suggest that a more valuable, 

dynamic, and updated content can attract more viewers.  But, the difficulty is that many website designers 

have little knowledge of user interface design and usability engineering (7 and 2), therefore wasting users’ 

time and causing unnecessary traffic on the Internet.  In the following section, a summary of the elements 

for a good website design that have been identified in the literature will be reviewed. As a general rule, in 

designing a website the goal of developers should be to minimize the amount of information that must be 

kept in short-term memory of users due to the limitations in the human brain, a well-known principle by 

cognitive psychologists (4 and 5).  A typical user will not spend time reading long passages of text on-

screen; therefore, the long text needs to be divided into discrete chunks of information in a logical way 

using the hierarchy to structure relationship among chunks.  This needs to be done carefully to make sure 

that content camouflage is avoided.  This means that the message should not be buried deep in the 
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hierarchy of a site’s structure, rather be two clicks away (15).   Less critical information should be put at 

the bottom of the page, and a text-only option needs to be offered for people who are using a slow 

network connection or are impatient (12).  Experts caution designers about the slow network connection 

of the majority of the users and suggest allowing a loading time of 7-10 seconds for a page (2, 7, 11, and 

15).   

    

As developers plan the structure of a site, they need to keep in mind that many people have difficulties as 

they browse through a website (navigational problem).  They get lost within the structure.  Research 

shows that as many as 58% of users will make two or more navigational errors while searching for 

information, and 66.8% stated that they have trouble finding the information they are looking for (1).  The 

basic navigation links should be present consistently on every page in the same location.  A logical and 

successful website organization matches the users’ expectations and will allow them to make predictions 

about where to find information (2, 7, 12, and 15).  Measures of flexibility need to be embedded into a 

site to let visitors use their past experience from familiar pages for unfamiliar ones.  Misleading website 

structures could result in frustrated users.   

 
One of the experts who has published many articles on designing a good website is Jakob Nielsen (8).  He 

suggested several usability heuristics for measuring effective websites and warned developers about 

design pitfalls such as using bleeding-edge technology, scrolling text and graphics, complex URL, lack of 

navigation support, and outdated information on the websites.  In a recent study, designing an effective 

academic library website was explored and a check list was developed based on the usability heuristics of 

Nielsen and other experts (12).  The check list in that research is used as a guide for this present study.      

 

RESEARCH METHODOLOGY AND DATA ANALYSIS 

 
The check list that was developed by Raward (11) was selected (with some modification) as a basis for 

this study because it seemed to be the most relevant and was based on credible previous studies.  A 

preliminary list of a website’s elements was developed, which was composed of four major categories.  

This provided a benchmark for developing the final instrument.  The first step in developing the 

preliminary instrument was to collect information from students about their expectations from a college 

website.  A sample of students (n = 27), in their second and third year of college, were involved as 

subjects in this study.  Students first read different articles about attributes and features of website design.  

After reviewing the literature, they were asked to propose features that they thought should be on a 

university website and weren’t included in the reviewed literature.  Several website attributes were 

submitted by students, which were added to the preliminary list of features.  This procedure produced 77 

website attributes and was used as the preliminary instrument for determining which features were 

important to students.  A 5-point Likert scale was used to rate the importance of a website’s attributes (5 

= highly important and 1 = not important at all).  The preliminary tool was administered to 27 students.  

They were asked to rate the website attributes individually.  For each website attribute the average rating 

was computed, based on students’ ratings.  The data were analyzed and any website feature that was rated 

below 3 (average importance = 3) was interpreted as not being important to students and eliminated from 

the list.  A total of 9 items were deleted from the preliminary instrument.  The rest of the attributes (those 

rated average importance and above) consisted of 68 items that were important features of a university 

website from the students’ perspective. 

 

This final list of features constituted the final instrument for evaluating the university websites.  Table 1 

shows the final instrument that will be used in the future to evaluate university websites as the second part 

of this research project.  The final instrument consisted of 68 website attributes that were organized under 

four categories: 1) Finding the information, 2) Understanding the information, 3) Supporting user tasks, 

and 4) Presenting the information.  There were 13 subcategories among the 4 major categories.     
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Table 1.  University web site design elements 

 

A. FINDING THE INFORMATION 

Content 

 1. University logo is on each page. 

 2. Staff contact for the page is included. 

 3. It is possible to get feedback and ask questions. 

 4. Phone, fax, email, and postal address are included on 

each page.        

 5. It is possible to get help. 

 6. Services are clearly stated. 

 7. Purpose statement provided. 

 8. Acronyms are avoided where possible. 

 9. Capitalization, spelling, and punctuation are correct.  

  Index 

  10. Index is included. 

  11. Entries are in alphabetical order. 

  12. Second and third level entries included. 

  Site Map  

  13. Site map is included. 

  14. Links to site map are correct. 

  Headings     (Choose one page at random) 

  15. Headings within page are labeled correctly. 

  16.  Headings are brief and informative. 

  17. Headings stand out on the page. 

  18. At least one heading exist on every page. 

  19. Headings accurately reflect task or information. 

  Search     (Choose a topic for your search) 

  20. A search tool is included on the site. 

  21. The topic was easy to find. 

  22. A user can find an answer within 10 seconds. 

  Currency and Accuracy of Information 

  23. The date of the last updated is included. 

  24. The last updated date is on every page. 

  25. The new information is indicated on the page. 

  26. There is “What’s New” page on the site. 

  27. Links to outside are appropriate. 

  28. Links to outside are reliable. 

  29. Resources are current. 

  30. Links to other resources are suitable. 

 

B. UNDERSTANDING THE INFORMATION 

  Organization of the Site  

 31. Headings are user friendly. 

 32. Headings are intuitive. 

 33. Heading levels are appropriate to level of details. 

 34. Headings are task based. 

 35. Structure of lists is consistent. 

 36. Each paragraph has main idea. 

 37. Presentation moves from general to specific. 

  

 38. Presentation moves from simple to complex. 

 39. Presentation is limited to appropriate and  

 necessary topics. 

40. Presentation is in correct sequence. 

 Style and Text 

 41. Style is consistent throughout the site. 

 42. Paragraphs and sentences are used correctly. 

 43. Present tense predominates. 

 44. Readability level is acceptable. 

 45. Text is simple, concise, and clear. 

 46. New terms are highlighted and defined when 

first    used. 

 47. First occurrences of abbreviations are followed  

 by spelled out words. 

 48. Level of technical terms is appropriate to the         

audience. 

 

C. SUPPORTING USER TASKS 

 Interactive Tasks 
 49. Reply forms are shorter than one page. 

 50. Forms are easy to follow. 

 51. Frequently Asked Questions (FAQ) is included. 

 52. FAQ is provided at a task level. 

 53. Help screens are included at a task level. 

 

D. PRESENTING THE INFORMATION 

Display and Download Speed 
 54. Home page displays within no more than one 

second.  

55. There is advance notice before downloading  

 Large files. 

 56. The pages display on an average sized screen. 

 57. The pages work on different browsers. 

 Disability Access 

 58. The page provides a text equivalent for every  

 non-text element. 

 59. The page meets at least Bobby Priority 1  

 Standards for accessibility. 

 Navigation 

 60. Clear Navigation tools are included. 

 61. There is Navigation back to home page. 

 62. There is Navigation up and down within a page. 

 Format 

 63. Format is consistent throughout the site. 

 64. Figures and tables are aligned correctly. 

 65. White space is used effectively. 

 66. Information is presented in readable blocks. 

 67. Sentences are complete within web screen. 

 68.  Pages are printable with an average size paper. 
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Table 2 represents the average ratings of the subcategories within the major categories in the 

questionnaire.  As shown in the table, the highest rated subcategories are Headings, Search, Organization 

of the site, and the Format.   
   
Table 2. Average Ratings of Subcategories   

Contents 4.3 

Index 4 

Site Map 3 

Headings 5 

Search 5 

Currency & Accuracy of Information 4 

Organization of site 5 

Style & Text 4.3 

Interactive Tasks 3 

Download Speed 4.4 

Disability Access 3 

Navigation 4 

Format 5 

 
The data analysis revealed that there are several attributes rated highest by students.  These attributes are 

shown in Table 3.   
 
Table 3.  Highest rated website attributes 

 Website element                Rating              

University logo is on each page    4.7 

It is possible to get help      5 

Capitalization, spelling, and punctuation are correct   4.8 

Heading within page are labeled    4.7 

Headings are brief and informative    4.7 

At least one heading exist on every page   5 

Headings accurately reflect task or information  5 

A search tool is included on the site    4.8 

The topic was easy to find     4.9 

Headings are user friendly     5 

Each paragraph has main idea    4.9 

Paragraphs and sentences are used correctly   4.6 

Home page displays within no more than one second  4.8 

Figures and tables are aligned correctly   4.6 

Information is presented in readable blocks   5 

Sentences are complete within web screen   4.7 

Pages are printable with an average size paper  4.8 

 

In designing a university website, developers need to take these website features into consideration since 

they seem to be very important to students.  Among these highest attributes, are a few that are rated very 

high (perfect rating of 5): “It is possible to get help,” “At least one heading exist on every page,” 

Headings accurately reflect task or information,” “Headings are user-friendly,” and “Information is 

presented in readable blocks.”  It is interesting to note that four out of six highest rated features are under 

the first category, “Finding the information.”  Overall, this category was rated higher than others.  This 

supports the fact that was pointed out in the literature that students don’t want to waste any more time 

than necessary on a website and expect to find information they are looking for very quickly.   
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Table 4.  Lowest rated website attributes 

Website element     Rating              

The date of the last updated is included  2.7                                                                                                                        

The last updated date is on every page  2.3  

The new information is indicated   2.9 

 

Furthermore, “search tool is included,” “The topic was easy to find,” “Each paragraph has main idea,” 

“Home page displays within no more than one second,” and “Pages are printable with an average size 

paper” are website attributes allowing a user to find information fast and not get lost in the structure of a 

site, were among high rated website features also (4.8, 4.9, 4.9, 4.8, and 4.8 respectively).   

 

Table 4 shows the four website features rated lowest in importance.  Interestingly, among the low rated 

attributes were related to the updating a website page and the new information.      

 

CONCLUSION 

 
To understand what website attributes are important from the students’ perspectives, the developers 

should involve this segment of the population in the process of developing university websites.  Students 

are one of the primary audiences of higher education institutions websites.  Regrettably, in reality, at the 

time of website development the very audiences for which the site is being developed are absent.  The 

designers develop the site according to their perceptions of what the target audiences’ expectations.   

 

It is suggested (1, 2, 6, and 8, 13) that a set of common guidelines can be achieved in which there would 

be consistent design and navigation facilities to improve the users’ experience with the websites in a way 

that will not suppress creativity and distinctiveness.  This would ensure a pleasant experience, easy access 

to information, and a time-saving experience for the users.  Also, this may minimize the time and effort to 

access information on similarly laid out websites.  Ultimately, these would improve the quality of 

university websites and bring greater benefits to the higher education institutions. 

  

In addition, to assess the success of a website, organizations can take measures to evaluate their presence 

on the web.  Web server software can provide information about website’s visitors.   Quantitative data can 

be obtained from the server log and analyzed to evaluate the success of a website.  These logs can reveal 

the most popular pages visited, the browsers people used, and the geographic regions the visitors are 

located (7).  Finally, this study attempted to reveal the actual expectations of students from educational 

institutions’ websites so colleges and universities can meet the target audiences’ needs and improve their 

online recruitment.   
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ABSTRACT  

Online game is a trendy application in social networks which gets more players’ attractions 

nowadays than traditional PC game, which does not include social interactions. Existing 

study in social networks focused on discovering the influencers coupled with influence 

diffusion, this paper identifies the activity which may increase player’s personal influence in 

the networks. In our research, an online virtual world named RooMi in Taiwan is applied to 

be investigated (1) whether a player increases his/her influence by hosting a public activity, 

and (2) the most important public activity that increases most influence by different kinds of 

players. This analysis result on influential activities in the virtual worlds can be a mirror to 

reflect the real world, which data is hard to be accessed and simulated. 

Keywords: social networks; virtual worlds; influence increase 

1. INTRODUCTION 

As surfing in the social networks is becoming one of modern people’s daily activities, virtual 

worlds or MMORPG ( Massively multiplayer online role-playing game ) connecting with 

social networks consequently get more public’s attention. Those adults who did not play 

games step into the virtual worlds as gift giving interactions increased between friends in the 

social networks. The volume of registered active accounts in the virtual worlds has reached 

1,899 million in 2012. 

Selling virtual goods or real money is an increasingly popular revenue model for MMOs and 

virtual worlds. Virtual goods can range from weapons in online games to clothes and 

decorations in virtual worlds. The items are used as part of game play or to fulfill social and 

aesthetic functions[7]. Due to microtransactions and no delivery cost, players tend to buy 

virtual goods to enjoy the immediate hedonic value of virtual goods. The virtual world 

platforms also easily gain direct revenue from selling virtual goods. The paying users have 

reached 97 million in 2012[10]  and the worldwide market for virtual goods to reach $14.8 

billion in end of 2012 [13]. 
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As the virtual worlds market is booming, finding an efficient way to sell goods is becoming a 

spotlight. There has been some study discussing influence in online social networks via viral 

marketing. As for system providers, it is an efficient way to market those influential users to 

gain best benefit with lowest cost. As for players, when users may influence others’ shopping 

decision, s/he feels being required in the society. The belongingness feeling increases their 

stability in the virtual worlds[3]. Social presence is one of the reasons why users stay in the 

VW. Therefore, it is important for virtual-world players to know how to efficiently increase 

personal influence under the norms. In the other hand, for virtual-world platform, more user 

interaction means more stay time and sales. So the platform can enhance those effective 

social activities to generate more revenue. 

Even though the market of virtual worlds has gained attention, there is little research focus on 

virtual worlds influence. A virtual world is an electronic environment that visually mimics 

complex physical world. Animesh states the 3D representation of space in virtual worlds 

brings them closer to the physical world and it helps the researchers refer the existing 

research results in physical world. However, there are some reasons that make it difficult to 

refer related study. First of all, it is difficult to obtain large scale social networks data and 

evaluate the influence of the social networks in the real worlds. Secondly, in the electronic 

social networks, such as Facebook, it is difficult to map the real attendance and the 

attendance announced in the activities. There is also no mechanism to assess user’s influence 

difference after hosting activities. Thirdly, in the domain of blogs, even some bloggers host 

activities to enhance their fame by directly communicate with surfers, such as face-to-face 

classes and book signing, those activities invitations are hidden in the sea of blogs and the 

real attendance are unrecorded.  

Most of existing study focused on the influencers coupled with influence diffusion, this paper 

focuses on analyzing features of social behaviors or activities that can effectively increase 

user influence.  

This paper has the following three contributions, 

1. Our research proposed an influence evaluation methodology and measurement for 

social networks in the virtual world, in which has heterogeneous contacts for all 

users. 

2. In the presented model, we demonstrate that the influence may be affected by 

different kinds of social activities for different kinds of users in the virtual worlds. 

3. It is difficult to acquire social networks data in the real world. Simulating the 

experiment in the virtual world maybe a good solution to help us understand how 

people enhance personal influence in the real world. 

In the following sections, we first introduce related work in social computing, and then 

elaborate the methodology and study approach we propose. In the experiment stage, we 

applied data in the RooMi platform to analysis the social activities. Section 5 closes with 

some conclusions and observations.  
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2. RELATED WORK  

2.1 Social Influence 

With the rapid increase in popularity of online social community, a number of empirical 

papers of social influence analysis have attracted research interests and have been studied for 

a decade; and majority of the works present qualitative findings about social influence [11, 15] 

with the formulation of the problem of topic-level influence mining. And in[6], the 

probabilistic model was applied to verify if the behavior of users is influenced by their 

neighbors, and demonstrated that social influence has stronger predictability to the user 

behavior than correlational influence. In order to identify the influencers in the community, 

some quantitative methods are proposed to measure the influence score and to find the 

influential users. For instance, in investigating blogosphere [1] [2] [12], a platform that user 

can express personal experience and knowledge on an event or a product, it’s necessary to 

take the behavior of blogging (i.e., posting, reading, commenting, and scrapping) into 

consideration for clearly recognizing who the productive and influential bloggers are; and a 

latest study  [2] reports that temporal information does matter due to the significant temporal 

patterns in the blogging behavior.  

2.2 Influence Propagation  

For understanding the phenomenon of information propagation through a social network in 

the field of social science, such as Gruhl [5] and Tang et al. [14] who tried to investigate the 

influence of social network were both interested in identifying the set of postings which have 

relevance to some specific topic and discovered the diffusion of various topics in 

blogospheres effectively. Despite of the studies of influence spreading, for allowing 

information and ideas to spread in the large-scale online social network sites in a short time 

with limited marketing budget; Kempe et al.  [8] [9] proposed a greedy approximation 

algorithm which guarantees the influence spreading within (1-1/e) of the optimal influence 

spread to mathematically maximize the spread of influence, and proved that the optimization 

problem is NP-hard. Additionally, a new heuristic method proposed by Wang and Yang [4] is 

subjected to solve the efficacy problem. However, instead of trying to discover the features 

which affect the increase of influence, most works focused on validating the existence of 

influence. Moreover, there are few studies explored online social game platform as it 

becomes more and more popular. In the present work, we collect the data in a real-life online 

social game named RooMi that makes our experiment ground truth. And we not only explore 

the behavior of players, but try to find which actions or behavior are the key factors for 

influence increasing to the different characteristic of players. 

3. STUDY APPROACH 

3.1 Research Framework 

This study aims to reveal the affective activity in the social networks of virtual worlds. The 

research framework is depicted as Figure 1. The methodology is followed by three phases. 

The first phase is to determine influence measurement index; the second phase is to classify 

users into different influence levels for detecting effective activities; in the third phase is to 

analysis the user activities of different levels. 
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Figure 1 Research framework 

3.1.1. Determine activity scope for experiment 

There are thousands of activities in the virtual worlds. Players may do personal activities like 

role-play, house decoration, writing diary; s/he may perform user-to- user interactions like 

gift giving, visiting, writing mail; and s/he may host public activities those published for the 

public users like voting, beauty elections and auctions. In this study, the activity scope for the 

experiment is specified in the public activities that hosts announced in the central bulletin 

board.  

3.1.2. Determine the influence measurement 

There are several ways to measure the influence value of players, such as number of friends, 

number of visitors, or number of followers. ‘Visit’ is an activity that user u goes to user v’s 

home. A user’s visit count is how many times others went his/her home. In this study, we 

evaluate whether visit count is an effective measurement to evaluate a user’s influence 

difference after hosting activities.  

While user u visits user v, it implies that u is curious about v and wants to understand v, just 

like fans (user u) to a superstar (user v). In this circumstance, user v has directed influence to 

user u. The test of significant was performed to verify that whether user’s influence was 

enhanced after s/he launches an activity.  

3.1.3. Classify participants’ influence level and define the scope of activity 

Every user’s influence is regarded as his/her visit count.  In this phase, users were separated 

into three levels: high influence, middle influence, and low influence. The users in the top 

25% visit count is in high influence level; the 25%~75% visit count users were grouped into 

middle level and the last 25% were in the low influence level. 

3.1.4. Analyze users’ activities in different influence level 

In this step, we identify the important activities that attract huge attention in different 

influence levels. For example, players who have high-level influence might enhance their 

influence by host social party; on the contrary, players of low-level influence usually promote 

their influence by beauty elections. 

3.2 Dataset 

RooMi (http://www.roomi.com.tw) is an online virtual platform for users to make friends, do 

leisure activities, and play games with their friends. It provides numerous social games as 

other social networks; on the contrary, RooMi integrates different social games in a virtual 

city as shown in Figure 2 (a) and gives players level record which is social networks 

platforms do not have. Users can gain the latest situation about their friends effectively, 
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decorate their house, dress up their avatar, and interact with other players in the game, as 

shown in Figure 2(b), (d). The game and scene will change with several festivals. As 

Valentine’s Day approaches, the virtual worlds provide greeting card service, game and gift 

giving as shown in Figure 2 (c). The virtual world providers may gain profit from those 

virtual chocolate gifts, sweetheart icons or teddy bears bought from players. The variety of 

choices is a major characteristic that draws users in the virtual worlds. The variety of choices 

also attracts different users to the divergent aspects of games. 

(a) RooMi Virtual World (b) Dressing up the avatar 

(c) Virtual house (d) Interactive game: table tennis 

Figure 2 Game scenes in RooMi (a) the virtual world has kinds of stores, such as convenient 

store, movie theaters, game center, parties and clubs. (b) Players may dress up their avatar with 

the costumes and accessories that bought from shops or exchanged from others. (c) Players 

may buy furniture and ornaments to decorate their house to show their taste. (d) Players may 

play against the AI or invite friends to join an exciting multi-player battle, such as table tennis 

or fighting monsters. 

3.3 Data description 

The time period of retrieved data is from 2012/01/01 to 2012/06/30. The experiment scope 

was controlled within the activities that were announced in the central bulletin board by hosts. 

It includes 7 types of activities: vote, friend match, auction, bidding, beauty election, lucky 

draw, and others. Table 1 describes how 7 kinds of activities are performed in the Roomi. 

There were 792 activities held during this period. After removing 9 activities without any 

participants, there are totally 783 effective activities and 232,981 visit count. Table 2 

describes attributes of players’ profiles in RooMi. 
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Table 1 7 kinds of activities in the Roomi 

Activity Description 

Vote The player issues a topic and requests participants to vote in his/her home. 

Social party The player hosts a gathering party to invites participants to chat in his/her 

home. 

Auction The player announces to sell his/her stuffs in his/her home during a 

certain interval. 

Bidding The players who sell his/her stuffs in a fair. 

Beauty election The host decorates his/her home as a runway. Candidates may present 

themselves with their exquisites and being voted. 

Lucky draw The host bought a lottery box from Roomi and put stuffs into the box as 

prizes. All the participants may pay certain money to have one draw and 

take the thing he drew. 

Others It includes miscellaneous activities, such as players announce to sell stuffs 

in a specific price.   

Table 2 Description of personal profile features in Roomi  

Feature Description 

Gender The gender attribute was filled by the player to generate his/her avatar’s 

basic appearance. 

Level Statistical measurement of character development in the game. The 

information is used to differentiate beginners and advanced players. This 

measurement urges players to continuously enhance themselves to expert. 

Registration-time The feature states the time the player registered in RooMi. 

Environment Players can choose the house they prefer to live in with different rent; 

luxury house has higher rent. 

Money The expenditure the player spend on products, rent 

Contribution 
Number of contribution degree made by the specific player in the 

family. 

Discuss Number of the posts of the player in the forum. 

4. EXPERIMENT RESULT 

The first stage of the experiment is to verify whether visit count was significantly increased 

after participants launch activities. The significant level set to be α =0.01, and the 

hypotheses for this one-sided test is as follows, 

H0: there is no difference before and after user hosting an activity 

Ha: user influence is positively associated with hosting an activity 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1091



 

 

Table 3 depicts the activity count and visit count for different kinds of activities. The total 

visit count 30-day before and after the activity launched are 614,777 and 795,238 respectively. 

The average and standard deviation of total visit count before the activity launch are 785 and 

176. The p-value is calculated to be 0.0082, which is less than significant level 0.01 and ** p 

< .01. The result of the observation rejects H0 and shows significant influence difference 

before and after activities. Figure 3 also demonstrates the significant difference in every kind 

of activities; therefore, visit count can be set as influence difference measurement for 

activities. 

Table 3 Aggregate comparison of visit counts before and after activities host 

Figure 3 Comparing visit count before and after activity launched by different influence level 

Table 4 and Figure 4 depict public activities host by different levels of players. The 

distribution of activity percentage seems similar in different influence levels. What worth a 

notice is that lucky draw stands almost half percentage activities in the lower level. This 

could be because lucky draw is the easiest activity to directly make virtual money. However, 

as shown in Figure 3, Comparing to bidding or social party, lucky draw is not a good method 

to increase social influence. Vote, social party and beauty election cannot generate direct 

revenue, but can attract attention. 

Vote
Social

party
Auction Bidding

Beauty

election
Lucky draw Others Total

Activity count
41 16 252 16 17 342 99 783

Visit count

-30 days
30,939     13,599    222,815     19,316    12,950    224,598      90,560     614,777   

Visit count

30 days
41,007     16,686    263,232     30,303    13,774    310,864      119,369   795,238   

Avg visit count

-30 days
755          850         884            1,207      762         657             915          785          

Avg visit count

30 days
1,000       1,043      1,045         1,894      810         909             1,206       1,016       
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Table 4 Activity host by different influence levels 

Figure 4 Percentage of activity host by different influence levels 

Table 5 shows the average daily visit count in 3 days, 7 days, 30 days and comparing to 

30-day before for the 7 activity categories. Every activity category has most visit count in the 

first 3-day and lowest average visit count in 30-day. It means that the influence of every 

activity will decrease as time goes by. However, comparing 30-day before and after the 

activities, host activities still enhances players influence in the long term. 

Table 5 daily visit count 3-day, 7-day, 30-day after and 30-day before activities host 

 

Figure 5 shows the average visit count 3-day after activities launched for different influence 

levels. Compared to middle and low level users, the top 25% users always have more visit 

count after every kind of activities. In the short term, the most influential activity in the high 

influence level is hosting social party, which shows significant increase among all the activity 

categories. Although vote activities and other miscellaneous activities gain the highest visit 

count in the middle and lower levels; however, they do not show notable influence difference 

than other categories. Compared with Figure 3, social party and vote increase most influence 

in the high and middle levels for the long term, which is consistent with the short term 

activity effect. 

Vote Social party Auction Bidding
Beauty 

election
Lucky draw Others Total

-30 days - 25.8 28.3 29.6 42.9 25.4 22.1 30.8 26.4

3 days 98.0 85.7 100.1 149.1 71.6 91.4 96.4 95.8

7 days 67.2 66.5 67.1 94.0 49.1 59.1 69.7 64.1

30 days 33.3 34.8 34.8 63.1 27.0 30.3 40.2 33.9

Activity

count
Vote

Social

party
Auction Bidding

Beauty

election

Lucky

draw
Others Total

Aggregation 41 16 252 16 17 342 99 783

Top 25% 10 3 73 7 2 75 26 196

Middle 50% 22 5 117 7 10 172 58 391

Lower 25% 9 8 62 2 5 95 15 196
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Figure 5 Average visit count 3-day after activity launched 

The reason why social party enhances more influence in the short term could be because the 

host must decorate his/her house with his/her exquisite furniture to attract players to 

participate in the party. Therefore, even the social party is over, players keep on visiting the 

decorated house and borrow the idea to decorate his/her own house. Bidding is not the top 

influential activity in the short term as shown in Figure 5, but becomes the top in the long 

term comparing Table 3. While a buyer strolls along the fair, s/he is finding something among 

variety of sellers s/he may be interested or without purpose. When players find sellers have 

the same style with him/her, s/he will keep on visiting the seller and build long term 

relationship. Therefore, selling stuffs in the fair can be a method to build long term influence. 

5. DISCUSSION 

Social network services are prevailing and influence mining has been studied in the last 

decade. This paper introduces a novel research model to analysis the activity influence of 

social networks by combining a virtual world platform. The platform put people who are 

interested in making friends, interaction with public and playing games together, and makes 

them more intensive than traditional social media. In this paper we verify that visit count can 

be an affective measurement in virtual world’s social networks. It also provides the analysis 

of the activities in different influence levels.  

In this study, we mainly considered public social activities in different influence level; 

however, the way players enhance the influence in the games might have diverse results due 

to different game cultures and characteristics. Secondly, the influence of players in the game 

is evaluated by visiting relations, which might not guarantee that a player is exactly affected 

by the other player; on the other hand, further observations of the social relationships 

between users is required. 
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ABSTRACT 

Regression test always take resource constraints into consideration, so how to choose an appropriate set 

of test cases among all is a crucial issue for regression test planning. This paper aims to utilize Ant 

Colony Algorithm and design a suitable prioritization process to optimize defect detection rate and 

performance of regression test under certain defined constraints. In addition, historical testing records 

and defect severity are also taken into account. Finally, for research validation, Average Percentage of 

Faults Detected (APFD) metric is employed to compare the result with the one of a set of test cases 

conducted by experienced testing leaders.  
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Ant colony algorithm, test case prioritization, regression test 

 

1. INTRODUCTION 

Regression test conducted in the software development process can be used to ensure no unexpected 

surprise or side effects after code changes modified by software programming developers. This is, 

original system behaviors stay the same if no related functionalities are changed. Since incremental 

development are adopted by more and more software systems or applications, regression test become an 

important task of feature validation and quality assurance in each iteration of software development 

cycle, and also a key to software release success. Choosing every test set among all the test cases under 

different resource constraints and testing purposes is mostly executed by senior quality assurance 

management according to their working or project experience. Therefore, how to effectively improve 

efficiency of software testing with an effective method to detect errors on software systems becomes a 

significant part of software testing. 

 

2. TEST CASE PRIORITIZATION 

According to different project goals and performance criteria, different quantity of test cases would be 

chosen, and to-be-tested test cases would be arranged in different testing order. Rothermel et al. (1999) 

summarized and classified the testing objectives into the following types in test case prioritization. 

•Increase the rate of defect detection: the potential defects can be discovered in the earlier stage of 

regression test. 

•Increase the rate of detection of high-risk defects: the potential high-risk defects can be discovered 

in the earlier stage of regression test. 
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•Increase the rate of regression errors discovered: the potential regression errors related to specific 

code changes can be found in the earlier stage of regression test. 

•Increase the rate of the code coverage: the designed test cases can cover as many codes as possible 

at a faster rate in the system. 

•Increase the confidence in the reliability of the system: the confidence in the reliability of the 

system can increase at a faster rate through the regression test. 

Besides those testing objectives, Elbaum et al (2002) proposed the prioritization techniques not only 

limited to General Prioritization and Statement-level testing, but also advanced to Version-Specific 

Prioritization and Function-level testing due to cost constraints. In practice, regression test planning 

always take resource constraints into consideration, such as project or tester resources, testing time, or 

testing cost. In addition, other conditional restrictions also take into account, such as defect number or 

defect severity. In addition, regression test is always scheduled to conduct many times during the life 

cycle of incremental software development, so historical testing records can also be utilized for test case 

prioritization [7]. 

The aforementioned scholars perform optimization by using test case prioritization techniques, and in 

recent years other scholars adopt other algorithms to solve the test case prioritization problems. For 

example, Li (2007) referenced Greedy Algorithm, Zhang (2009) combined the traditional test case 

prioritization techniques with Generic Algorithm and compared those two, and Singh (2010) employed 

Ant Colony Optimization and added time constraint in the Statement-level testing to find the highest 

defect detection rate. 

 

3. ANT COLONY OPTIMIZATION 

Ant Colony Optimization, proposed by Dorigo in 1992, came out by observing foraging behavior of ants 

in nature. During food hunting, ants leave pheromone on the traveled paths, and the shortest path will be 

discovered through teamwork and pheromone evaporation process. Assume in the beginning of food 

foraging, ants choose their paths in random toward the direction of the food source, even when they 

come to a fork in the road, so any possible path would remain pheromone odor (Figure 1). In the return 

trip, since the pheromone evaporates in different evaporation rates according to the length of paths, it 

leads to different amount of residual pheromone. Therefore, the longer the path, the more pheromone 

evaporation, the less residual pheromones. The other follower ants will choose the shorter path 

according to the amount of residual pheromones (Figure 2). Through the time evolution of the group 

cooperation, ants will eventually choose the shortest path. 

Fig. 1.  Random Paths                      Fig. 2. A shortest path 

In addition, the number of ants also affects the search result of the shortest path. In the initial stage of 

foraging search, there must be a sufficient number of ants to perform path mining. If the ant colony size 
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is too small, it would not be able to comprehensively search for all the possible paths and may lead into 

a local optimization. 

Ant System Algorithm has been proved as an effective optimization method, and also widely applied to 

a variety of industry issues [3], such as quadratic assignment problem [9], job scheduling problem [2], 

vehicle routing problem [1, 12], shortest common supersequence [10], data mining [11], and test case 

prioritization [14] mentioned in chapter 2. 

 

4. RESEARCH DESIGN 

Software testing in practice is usually managed under the time and cost constraints. After a full run of 

system test, regression test is scheduled afterwards to verify the revisions with two main purposes. One 

is to validate all the known bugs or defects have been fixed properly, the other is to ensure there is no 

unexpected surprise or side effects and all the system functionalities still work normally. Under time and 

cost constraints, only parts of the designed test cases are chosen to perform in regression test, so how to 

prioritize the test cases is a crucial issue in this study. 

According to project objective and target, the procedure of test case prioritization can design by 

employing different algorithms and condition variables. In this study we adopt Ant Colony Algorithm 

and function-level testing method along with historical testing records to assess test cases and defect 

severity in order to prioritize test cases and assign the potential fail rate to each test case. The 

optimization target is to find more defects by using fixed number of test cases (with the higher rate of 

defect detection); this is, conducting the minimum number of test cases can discover the maximum 

potential defects. 

In summary, the key design factors of test case prioritization are: 

•Use Function-level test 

•Specify specific versions for prioritization 

•Utilize historical testing records for test case assessment 

•Take defect severity into account 

•Use Ant Colony Algorithm for optimization 

•Execute the minimum test cases to discover the maximum potential defects 

4.1 Define variables 

According to system design architecture and Function-level test, a system can be classified into M 

functions, each function contains N test cases, and each test case belongs to one specific function only. 

The variables of function and test case for prioritization are defined as below. 

•T stands for all defined test cases, T = {t1, t2, ..., tN}, and is defined as (testID, a set of defects, 

pValue), in where pValue represents a weighted pheromone value calculated according to the 

number of defects and defect severity as well as the historical testing records. In addition, each test 

case only contains on fault. 

•C stands for all defined system functions, C = {c1, c2, ..., cM}, and is defined as (funID, funName, 

funTCsNum, sumPValue), in which sumPValue represents the sum of pheromone of all test cases 

in the cM funtion. 

•PT stands for the test suite, which contains a set of test cases to be prioritized.  
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•F is the target function to convert PT for optimization performance evaluation 

•Optimization is to search for T'   PT,   ( T'')( T'' PT)( T''≠T')[f(T')≧f(T'')] [13] 

•G(V, E) is the undirected graph used for searching optimization path, in where V (vertices) 

represents the node set for test cases and E (edge) represents the path set. 

The ant colony optimization algorithm used in this study is adjusted as follows [3, 6]. 

Set parameters for functions and test cases 

Initialize pheromone trails 

While termination conditions not met do 

    Construct Ant Solutions (Test Case Suites) 

Update Pheromones 

End while 
 

4.2 Define pheromone value and evaporation 

The ant colony algorithm determines which path each ant would choose when it comes to a fork in the 

road according to the amount of pheromone concentration (high or low). Since the pheromones left by 

ants evaporate slowly over time at a fixed evaporation rate, the long path will take the longer time to 

walk through. Therefore, the formula of the pheromone update and the pheromone evaporation from test 

case i to test case j is defined as below: 

    (   )      ∑     
  

                                   (1) 

    
  {

 

  
                   (   )           

                                                    
           (2) 

In where: 

ρ is the pheromone evaporation rate and this value is set to 10% as a constant [3];  

    
  stands for the residual pheromone per unit length left by the k

th
 ant; 

Lk stands for the length of a path traveled by the k
th

 ant; 

Q is set as a constant. 

4.3 Define path probability 

After the pheromone for each path is calculated and assigned to each path in the runtime, this value can 

be converted to the path probability for the next following ant for path selection. Therefore, the formula 

of path probability from test case i to test case j is defined as below. 
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In where: 

allowedk is the list of test cases which the K
th

 ant has not traveled through yet; 

α is the variable to control the pheromone concentration; 

β is the variable to control the absolute distance; 

dij stands for the distance between test case i and test cases j. 
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5. VALIDATION DESIGN 

5.1 Average Percentage of Faults Detected (APFD) 

Many researches associated with test case prioritization employ Average Percentage of Faults Detected 

(APFD) metric to validate the performance and effectiveness of algorithm and optimization [4, 5, 14, 

15]. According to the definition of APFD, the equation is defined as below to fit our research design. 

T-> The test suite in a specific version 

m -> number of faults contained in a specific version 

n -> number of test cases conducted in a specific version 

TFi -> The position of the test case found fault i in T 

APFD= 1- (TF1+TF2+ ……+ TFm)/(n*m) + 1/(2*n) 

5.2 Data Sets and Historical records 

To assess the results of our research design, not only APFD is adopted, but also the results from the 

historical recorders are used to compare the accuracy against the one of the ACO algorithm with the 

adjusted values of variables. Our data sets are derived from a software development company in Taiwan, 

and in order to generate historical statistics, there are 35,623 test cases records in total conducted on 

three test runs by four projects as shown on Table 1. According to the company’s design of test cases, 

each test case contains or represents only one fault and test suite reduction is adopted for each test run. 

This is, those test cases in each test set are selected according to issue change list, such as new added 

features, fixed bugs, or related functions associated with code changes. 

In our research design, Project A, B, and C are used as a training set to evaluate and adjust the variable 

values, such as a weighted pheromone value and a weight from historical statistics. In addition, Project 

D is used as a test set to validate the performance and accuracy assessing by APFD and against historical 

results respectively. In order to assess the effectiveness of our algorithm design, the APFD value of the 

best prioritization case is calculated, and the best scenario is to have all faults found in the very first 

order sequence. 

Table 1. Number of test cases conducted by four projects 

Project 

Code 

Test code 

& version 

Num of 

Functions 

Num of 

Test Cases 
Faults Found 

APFD 

Best case 

A 

ST_V0.11 69 5,437 44 99.60% 

RT1_V0.19 69 5,555 44 99.60% 

RT2_V0.24 59 3,620 23 99.68% 

B 

ST_V0.11 54 4,000 13 99.84% 

RT1_V0.14 28 2,581 7 99.86% 

RT2_V0.21 24 1,090 1 99.95% 

C 

ST_V0.08 62 1,972 22 99.44% 

RT1_V0.18 52 1,314 10 99.62% 

RT2_V0.19 52 1,033 3 99.85% 

D 

ST_V0.20 60 3,499 21 99.70% 

RT1_V0.33 55 2,599 10 99.81% 

RT2_V0.39 36 2,923 1 99.98% 

Total  35,623 199  
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6. CONCLUSION 

This paper proposes a research model by utilizing the Ant Colony Algorithm and test case prioritization 

technique to optimize the test case prioritization. The expected contribution is to help software quality 

assurance stakeholders identify the higher-risk test cases which enable project managers to control 

testing execution time and testing budget. To validate the result of prioritization in this model, the result 

will compare with the one of a set of test cases chosen by experienced test leaders in each run of 

regression test along with the APFD value. In addition, the parameters in the algorithm will be adjusted 

in order to dig out the best suitable variable values in this algorithm. 
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Abstract.

Over the last several years, there has been improved commitment in the Indonesia government to 
addressing the important issue of Bureaucratic Reform (BR). This paper is looking at new ways to think 
about, and plan for, the effects of BR in Indonesia. In 2013, the Government of Indonesia and Indonesia 
parliament will pass the important bill on State Civil Apparatus (Undang Undang Aparatur Sipil Negara or 
UU ASN), which outlines a broad framework for how the country will deal with its civil service (State Civil 
Apparatus). Planning for new way of managing its civil service within a new act (UU ASN) is a
cornerstone of that document. Even though before that, the Ministry of Bureaucratic Reform had been 
calmly exploring and testing ways to plan its civil service more effectively in current dynamic
environment.

New legislation (UU ASN) will influence many aspects of Bureaucracy ecosystems, such as recruitment, 
career, political participation etc, which will in turn affect behavior and culture of Indonesia civil service. 
These effects are already impacting the behavior of the Civil Service in some ministry, the ranges of 
impacts on bureaucracy changing behavior and culture that will need to address are unprecedented and 
most are not well understood. There is much uncertainty about the precise behavior in which 
bureaucracy, public and business will respond to these changes of legislation.

Strategic planning determines where an organization (business or government) or a policy initiative is 
going over the next several years. This is a key management exercise. Scenario planning helps the 
organization and bigger audiences visualize the future in an ordered way so that the strategic plan is 
valid and likely to occur as planned.  Both strategic and scenario-based planning also allows an 
organization (a policy initiative) to prepare for unrealized futures.  The futures explored, and the plans 
developed, can be used as a road map to the future, as possibility plans for unexpected events or as 
event triggers for potentially harmful strings of events.

Scenarios enable the country strategist to guide a course between the false certainty of a single future 
of Indonesia Bureaucratic reform and the confused paralysis that commonly strike in disturbed times. 
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When well executed, scenarios can boast a range of advantages. But they can also set traps for the 
unsuspecting. The challenge of Indonesia Bureaucratic reform is because of false certainty of single 
future that the current Bureaucratic Reform will be successful.  In the Indonesia Bureaucratic Reform, 
strategic and scenario planning will helps define the future state of Indonesia.  It is the objective to fulfill 
at when developing new thoughts for actions and further development activities.

This paper will build several (four) scenarios of BR in Indonesia after 2013, each scenario is specially 
constructed stories about the future. Every scenario represents a different but plausible world. The 
purpose of scenario planning is to illustrate how different forces of BR (one axis of external force as 
public support and one axis for internal force as civil service union acceptance) can manipulate the 
future of Indonesia Bureaucratic Reform towards opposite directions. The four scenarios develop our 
mental maps and enlarge the number of options to act on approaching events. We might look at the 
scenario that tolerate the greatest threat and try to minimize the risk or it might look at the scenario 
with the highest possible and shape their own future by trying to maximize the probability of the 
respective scenario developing.  Scenarios are a powerful tool for the public decision maker and country 
strategist. They are mainly valuable in developing strategies to guide the kinds of particular events we 
have seen in the present world economy.

Keyword: Bureaucratic Reform, UU ASN, decision making, scenario planning.
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Abstract 

For yielding best performance, firms have to investigate what tangible resources 

and intangible capital they have owned in order to generate feasible business 

strategies. The output performance not only depends on input level but also be 

affected by the carry-over of intangible capital stock. In this study, the two-stage 

approach is developed along with the intangible capital of each period is estimated 

from the time-series data, then set the estimated intangible capital as linkage input 

into the dynamic data envelopment analysis model for efficiency measurement. This 

study illustrates the methodology by an empirical application to evaluating the 

advertising efficiency of major automobile manufacturers in North America. The 

result demonstrates that the carry-over effect of intangible advertising capital can lead 

to changes in advertising efficiency. 

Keywords: Dynamic Data Envelopment Analysis; Intangible Capital; 

Carry-Over Effect; Advertising Efficiency 
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ABSTRACT 

Day ahead hourly forecasting is discussed in this paper. Two classes of forecasting schemes are 
considered for distribution systems. The first scheme is based on disaggregation of utility level forecast 
while the second scheme takes the load (or generation) history and the weather history at any node and 
uses multi-linear weighted regression on a suitable neighborhood for forecasting.  This regression based 
scheme is compared with a profile based scheme and is shown to reduce forecasting error by 50% on 
sample data. 

 

Introduction 
 

Traditionally, utilities focus on accurate utility-wide load forecasts. This helps them plan generation and 
acquire power from the grid to satisfy excess load in a timely fashion, thus optimizing costs. By 
distribution level forecast, we mean a load (or renewable generation) forecast for every node in the 
distribution system. Interest in distribution level forecasts is growing recently because of its use in 
network management, i.e., scheduled maintenance, network reconfiguration and dealing with unplanned 
disruptions. 

Two distribution network forecasting schemes are considered in this paper – top-down and bottom-up. 
We assume tree structured distribution networks prevalent in North America. In the top-down scheme, we 
take the utility-wide forecast and disaggregate it down the distribution network based on (time-varying) 
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load factors. These load factors themselves are estimated via a regression model. This process yields 
forecasts at each node of the distribution network. 

In the bottom-up scheme, we take the load (or generation) history along with the corresponding weather 
history at each terminal node of the network, and use it to forecast the load at that node. Then we 
aggregate these forecasts up the distribution network tree to obtain forecasts at all intermediate nodes. 
Note that if history at an intermediate node is available, which is often the case for substations, then a 
forecast can be directly computed for that node using regression. 

 

Figure 1: Schematic overview of a utility distribution network 

 

Finally, we apply the regression method of the bottom-up approach to a single node in a real network and 
show that it reduces forecast error by approximately 50% over conventional profile based forecasting 
methods. 
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Weighted Local Multi-Linear Regression 
 

Consider a particular node in the distribution network. Let w(d,h) denote a row vector of weather 
parameters for day d and hour h at that node. (These parameters may include temperature, humidity, 
pressure, irradiance, wind speed, etc.) 

Let l(d,h) be the actual load (or generation) at the selected node on day d at hour h. 

Next, we describe how to construct a forecast for tomorrow. Suppose tomorrow’s weather forecast for 
hour h is wf(t,h). For a pre-specified integer n, determine n weather points from the history w(d,h) that are 
closest to wf(t,h) in some pre-specified measure. Let these points be w(d1,h), w(d2,h), …, w(dn,h). 

Suppose we assign weight ui to the point w(di,h), and U be the diagonal matrix with i-th diagonal entry 
given by ui. Define W to be the matrix with i-th row given by w(di,h). Define b to be the column vector of 
regression coefficients and l to be the column vector with i-th component given by l(di,h). Then b is given 
by: 

 

b = (WTU-1W)-1WTU-1l 

The forecast load lf(t,h) for tomorrow at hour h is given by wf(t,h)b. 

Often, the first component of the vector w is set to one to allow for an intercept in the forecast load. 

In this work, we always choose ui = 1. 

 

 

     

 

 

 

 

 

 

 

Figure 2: Dynamic linear regression using nearest neighbors  
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Forecasting the Load Factor 
 

Suppose a node n in the distribution network has children c1, c2, … , ck. At hour h of day d, the weather is 
w(d,h), and the load at ci is li. Then the load factor for node ci on day d at hour h is given by: 

f(ci, d, h) = li / (l1 + l2 + … + lk). 

 

Suppose you are given f(ci, d, h) for all previous d and h. Then, given the weather history, one can use the 
weighted local multi-linear regression to forecast the load factor (instead of the load) for tomorrow at 
hour h for node ci. 

Alternate Calculation of Load Factor 
 

The previous calculation of the load factor assumed availability of meter readings l1, l2, …, lk. What if 
these readings are not available? In this case, one can disaggregate the forecast z for node n using load 
profiles of end customers under each node ci. 

Specifically, redefine li by the sum of load profiles (for the specified hour h) of all the end customers 
under the node ci. Then  

f(ci, d, h) = z * li / (l1 + l2 + … + lk). 

Top-down Forecasting: Disaggregation 
 

Top-down forecasting works as follows: we start with the utility-wide forecast at the utility root node, and 
use load factors to forecast load at the children of the utility node. The same process is repeated at the 
children of the utility node, and then further down the tree until we have a forecast for each customer 
node.  In this scheme, the load factors at any node may be computed by either of the two methods 
described above. 

Bottom-up Forecasting: Aggregation 
 

This load forecasting scheme assumes that meter reading history is available for every end customer.  We 
use weighted local regression to forecast the load at every end customer. These forecasts are then added 
up the distribution network tree to obtain forecast for each interior node. 

If we use this scheme to forecast renewable generation, then the assumption is that the meter history is 
available for every renewable source. 
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Weighted Local Regression Forecast: A Real World Example 
 

Historical data for a complete utility network is very expensive to collect and maintain.  Even if this 
history were available, periodic network reconfigurations must be factored out to obtain meaningful 
prediction for internal (i.e., non-end user) nodes of the network. For these reasons, testing our prediction 
scheme on a complete network is not feasible at this time. 

However, we have been able to validate the forecast for a single end-user node as follows. We obtained 
the historical load data for an end-user from a utility. The utility currently forecasts this single user load 
based on its seasonal profile, irrespective of the weather forecast. We use this profile based forecast as the 
benchmark to compare against.  

First, we augment the load data with the temperature data. This gives us both historical load and 
temperature data. Then we use tomorrow’s temperature and the weighted local regression to obtain a 
forecast for tomorrow’s load. This is our forecast for the load.  Next, we compare both the above forecasts 
– the profile based forecast and our forecast – with the actual load tomorrow. The results showed that our 
forecasting approach reduced the average hourly forecasting error from about 16% down to 8%. 

Conclusion 
 

We have developed a weather incorporating regression based forecasting model to forecast load and 
renewable generation at each node in a utility’s distribution network.  We tested this model on some real 
data and were able to reduce the average hourly error by half.    
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Abstract 

In less than 4 years since its introductions, Twitter has become the fastest growing social 

networking tool. Working very much the same as a blog, it has been used widely by businesses 

as well as individuals to share information, introduce new product/idea, etc. Using Twitter, a 

person has the choice whether or not to forward (re-tweet) the message from/to his/her friends or 

social networks that he/she belongs to. There are some factors which affect the decision to re-

tweet or not a message, besides the speed in forwarding the messages which believed to follow 

the Diffusion of Innovations model. In the case of new product introduction using Twitter, an 

online survey has been conducted to obtain the factors which affect the decision and timing to re-

tweet the message or not. On the other hand, the independent and autonomous behavior of 

members in a social network such as Twitter satisfies the characteristics of Agent Based 

Simulation model. Using NetLogo software, this paper aims to disclose the result of an Agent 

Based Simulation model which showed when and why a person will or will not re-tweet a 

message that he/she received from his/her friends or social networks that he / she belongs to by 

applying the concept of Diffusion of Innovations. 

 

Keywords: twitter, social networking, agent based simulation, diffusion of innovation, 

NetLogo 
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1. Introduction 

 

 

1.1. Description of the social system 

 

 

Twitter is quickly becoming the fastest growing social networking tool available since it was 

created by Jack Dorsey in May 2007. It is a part of the new Social Media revolution, a new way 

that people discover, share and read news and information on the Internet through social 

networks or micro blogs such as Twitter. It works much the same way as a blog, only with the 

character limit of 140 for each message sent out, called a “tweet", which is just enough for a 

quick update. 

 

 

The concept of Twitter relies on messaging services, whether it uses a cell phone, instant 

messenger, such as Yahoo Messenger or MSN Messenger, or through specific websites. It allows 

the user to send messages to friends and family quickly and easily. Businesses found that Twitter 

is a great place to share information on their companies, converse with prospects and customers 

and offers a whole new way of advertising. Most businesses now are using Tweeter as an 

alternative method for new idea / innovation / product introduction, besides the conventional 

methods. When a new idea / innovation / product is tweeted to a person or a social network,  the 

person who received it may decide whether to send it again (re-tweet) to his / her friends / 

networks instantly, or sometimes later, or even do nothing at all. 

 

 

Applying the concept of Diffusion of Innovations introduced by Everett M. Rogers in 1962, a 

person who decides to re-tweet a message can be grouped into innovators, early adopters, early 

majority, late majority and laggards. Each person's willingness to re-tweet the message depends 

on his/her consideration on several factors, such as: 

 Relative advantage – Is it superior compare to the existing one? 

 Compatibility – Does it fit with his/her values and experience? 

 Complexity – Is it difficult to understand or use? 

 Divisibility – Can it be used on a trial basis? 

 Communicability – Can it be easily observed or described to others? 

 

 

1.2. Research question 

 

 

 How an agent based modeling can be developed to explain the role of Twitter in the 

dissemination of new idea / innovation / product introduction. 

 How the receiver of a Twitter message behaves in influencing his/her friends or social 

networks that he/she belongs to. 

 What are the factors that a Twitter message receiver considers prior to re-tweet his/her 

friends or social networks that he/she belongs to. 
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1.3. Research objective 

 

 

 To develop an agent based modeling to explain the role of Twitter in the dissemination of 

new idea / innovation / product introduction. 

 To study the behavior of a Twitter message receiver in influencing his/her friends or social 

networks that he/she belongs to. 

 To find the most important factors that a Twitter message receiver considers prior to re-tweet 

his/her friends or social networks that he/she belongs to. 

 

 

2. Literature Review 

 

 

The diffusion of innovations model (DIM) is concerned with how innovations, defined as ideas 

or practices that are perceived as new, are spread (Rogers 2003). Diffusion is the process through 

which an innovation spreads via communication channels over time among the members of a 

social system. This is a social sciences definition of diffusion, one that is not to be confused with 

the thermodynamic definition of diffusion. Diffusion occurs in complex systems where networks 

connecting system members are overlapping, multiple, and complex (Rogers 2003). 

 

 

Diffusion of innovations theory proposes that adopters of any new innovation or idea can be 

categorized as innovators (2.5%), early adopters (13.5%), early majority (34%), late majority 

(34%) and laggards (16%) (Rogers 2003). Diffusion scholars have also studied why some 

innovations spread relatively rapidly while other innovations do so relatively slowly. Innovations 

that are perceived as (a) relatively advantageous (over ideas or practices they supersede), (b) 

compatible with existing values, beliefs, and experiences, (c) relatively easy to comprehend and 

adapt, (d) observable or tangible, and (e) divisible (separable) for trial, are adopted more rapidly 

(Rogers 2003). 

 

 

When the scope of business issues is widened, the characteristics of business processes and 

phenomena become increasingly non-linear, self-organizing, changing and rationally bounded. 

However, some kind of method is needed in order to transform into tangible and understandable 

results, particularly from a management perspective. The rationale behind such a method is that 

that managers need to be able to test and evaluate different “what-if” scenarios, simulate policy 

changes or changes in behavior in order for them to understand and evaluate new ways of 

thinking and approaches. In this regard, one modeling and simulation approach influenced by the 

complexity paradigm is ABM, which provides a modeling and simulation approach which for a 

complex adaptive system approach and useful in creating tangible, understandable results for 

managers (Nilsson, Darley 2006) 
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As an innovation spreads from early adopters to majority audiences, face-to-face communication 

therefore becomes more essential to the decision to adopt. This principle is embodied in the Bass 

Forecasting Model, which illustrates that face-to-face communication becomes more influential 

over time, and mass media less influential (Rogers 2003). The emphasis on peer–to–peer 

communication has led diffusion style campaigns now consciously attempt to utilize peer 

networks, for instance by using Popular Opinion Leader techniques or various “viral marketing” 

methods. These methods aim to recruit well–connected individuals to spread new ideas through 

their own social networks.  

 

 

Peer–to–peer conversation and peer-to-peer network becoming increasingly important because 

the adoption of new products or behaviors involves the management of risk and uncertainty. It’s 

usually only people that has been known and trusted – and have successfully adopted the 

innovation themselves – who can give credible reassurances that the attempts to change won’t 

result in embarrassment, humiliation, financial loss or wasted time (Robinson 2009). 

 

 

Diffusion of innovations theory explains how new ideas and practices spread within and between 

communities. The basic premise, confirmed by empirical research, is that new ideas and 

practices spread through interpersonal contacts largely consisting of interpersonal 

communication. Given the importance of interpersonal contacts in diffusion, scholars have 

sometimes relied on formal methods of measuring who talks to whom within a community. Such 

methods are known as network analysis.  

 

 

Network analysis is a set of methods that enables researchers to locate individuals who are more 

central to a community and thus perhaps more influential. The basic diffusion network model 

uses these individuals, or opinion leaders, to initiate the diffusion of a new idea or practice. They 

can function as champions for the new practice and accelerate the diffusion process. Implicit in 

the peer promotion model is the assumption that some individuals will act as role models for 

others (Valente, Davis 1999). 

 

 

Influential people are individuals with disproportional influence on other individuals. They are 

thought to have three important traits: 1) they are blessed with an exceptional persuasive power 

(they are perhaps even charismatic), 2) they know a lot (i.e., are experts), and 3) they have an 

exceptionally high degree (a large number of social ties). Empirical evidence shows that social 

hubs adopt relatively early and significantly accelerate the diffusion process (Goldenberg, 

Lowengart, Shapira 2010) 

 

 

Agent-based modeling is a new analytical method for the social sciences that is quickly 

becoming popular as a modeling approach in the social sciences, because it enables one to build 

models where individual entities and their interactions are directly represented. Agent-based 

models consist of agents that interact within an environment. Agents are distinct parts of a 

program that are used to represent social actors (individual people, organizations, or bodies) 
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which are programmed to react to the computational environment in which they are located. 

Environment is the virtual world in which the agents act, it may be an entirely neutral medium 

with little or no effect on the agents. The social network is created by connecting pairs of agents 

at random, with a parameter used to adjust the number of connection. A model is intended to 

represent or simulate some real, existing phenomenon, and this is called the target of the model 

(Gilbert 2003). 

 

 

Currently, the most popular agent-based simulation environment is NetLogo (Wilensky 1999). It 

includes a user interface builder and other tools such as a system dynamics modeler. It is 

available for use free of charge for educational and research purposes and can be downloaded 

from http://ccl.northwestern.edu/netlogo/. 

 

 

3. Research Methodology 

 

 

The first stage of the study will be conducted by clearly defines the research questions and 

research objectives in developing agent based modeling to describe the diffusion of innovation 

using Twitter. After defining the research questions and research objectives, relevant literature 

review on how to build the simulation models are needed before building the model itself. 

Secondary data, if any, will be beneficial in supporting the model creation. Qualitative data will 

be obtained through interviews or questionnaire to provide the initial state of the simulation 

model to make it closer to the real world.  

These qualitative data consist such as: 

 the frequency of a Twitter message sender and receiver in using Tweeter. 

 the behavior of a Twitter message receiver in influencing his/her friends or social networks 

that he/she belongs to. 

 the factors that a Twitter message receiver considers prior to re-tweet his/her friends or social 

networks that he/she belongs to. 

Once the model design was completed, verification and validation will be conducted to compare 

the simulation results with real situation. Finally, conclusion and suggestion for further research 

will be developed accordingly. 
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4. Purposed Mechanism 

 

 

4.1. Decision Tree for agent-based simulation model of new product introduction using 

Twitter 
 

 

 
Fig.1 Decision Tree for agent-based simulation model of new product introduction using Twitter 

 

 

Diffusion of Innovations Theory (Rogers, 2003) proposes that adopters of any new innovation or 

idea can be categorized as innovators (2.5%), early adopters (13.5%), early majority (34%), late 

majority (34%) and laggards (16%). The assumed proportion for the above decision tree can be 

categorized as follows: 

 Disseminator, who directly disseminates the innovation and consists of innovators and early 

adopters 

 Explorer, who will try or explore the innovation prior to decide whether to disseminate or 

not, which consists of early majority and late majority 

 Ignorant, who ignores the received messages regarding the innovation and do nothing, which 

consists of the laggards 

 

 

For the purpose of this paper, an online survey (www.kwiksurveys.com) with 354 responses was 

conducted to provide an overview about the assumed proportion mentioned above. The survey 

results in summary can be seen below. 

 95% of the 354 respondents have Twitter account 

 15% of the respondents said that they will re-tweet the information about new food product 

received through Twitter, 46% decided to try it first and 39% will do nothing. 
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 From the respondents who decided to conduct the trial, if the trial results exceed their 

minimum criteria, 74% will re-tweet the information, and the rest (26%) will do nothing. 

 From the respondents who decided to conduct the trial, if the trial results below their 

minimum criteria, 45% will send feedback to the sender, and the rest (55%) will do nothing. 

 

 

The satisfaction criteria consist of five (5) factors, namely Price, Taste, Packaging, Availability 

(easy to obtain) and Image (brand reputation). The scores obtained from 354 respondents were 

varied, ranging from one (1) as the lowest and ten (10) as the highest for each factor. The 

average (mean) score for Price, Taste, Packaging, Availability and Image were 7, 8, 6, 7 and 6 

respectively. Taste is the highest, followed by Price and Availability and then Packaging and 

Image. These scores will be used as the minimum satisfaction level.  

Based on the above survey results, an Agent-Based Simulation Model on New Product 

Introduction Using Twitter can be developed. The online survey questionnaire is presented on 

Appendix 1. 

 

 

4.2. The flowchart of the agent based simulation model 

 

 

 
 

Fig.2 The flowchart of the agent based simulation model 
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4.3. The interface design of the agent based simulation model 

 

 

Slider will be used to enable the adjustment of: 

 Disseminator  – Explorer 

 Number of agents  – Initial tweets 

 Network density  – Probability to try 

 Price   – Taste 

 Packaging   – Availability 

 Image 

 

 

Below is the screenshot of interface design of the agent based simulation model for Twitter. 

 

 

 
 

Fig.3 The the screenshot of interface design of the agent based simulation model for Twitter 

 

 

This Twitter program is inspired by several basic models on the NetLogo model library, such as 

Diffusion, Explore vs Expolte, Explore vs Expolte1 and Innovazione. However, these basic 

models only have similarity in small parts and were not close enough to be modified for the 

Twitter program built for this paper. Therefore this model can be considered as a newly built and 

can be downloaded from http://ccl.northwestern.edu/netlogo/models/community/twitter 
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4.4. Result of the simulation 

 

 

The result of the simulation demonstrated that to conduct 213 tweets, it takes only about 1/7 of 

231 time units or 33 time units. If cost per million (the common terms to measure the 

effectiveness of an advertisement) applied to this model, and assuming that 1 time unit equal to 1 

second, then to reach 1 million contacts it will require about 43 hours and it will cost around 6% 

of the subscription fee of unlimited internet service from a wireless telecommunication provider 

in Indonesia. Thus, it’s not surprising that Twitter becomes a favorite choice of a new venture 

and/or small businesses due to its relatively small amount of money involved in the rapid 

dissemination of new idea / innovation / new product introduction compare to the conventional 

advertisement. 

 

 

5. Conclusions and recommendations 

 

 

The simulation results indicate that the model appropriately presents the role of Twitter as one of 

the social networking tool to influence others in introducing new products, in this case new 

product. The model not only shows the behavior of a Twitter message receiver, but also 

addresses the most important factors that a Twitter message receiver considers prior to re-tweet 

his / her friends or social networks that he / she belongs to. 

 

Furthermore, the simulation results also demonstrate the relatively small amount of money 

involved in the rapid dissemination of new idea / innovation / new product introduction compare 

to the conventional advertisement. 

 

To improve and enrich the Twitter simulation model, it is recommended to consider the 

following: 

 To widen the scope of the survey to other products, and if necessary, modify the model to 

properly address the observed product. 

 To find other factors of satisfaction criteria which suit best with the nature of the product. 

 To select persons which have many Twitter followers prior to disseminate of new idea / 

innovation / product. 

 

 

Finally, it is important to note that the speed of information dissemination via Twitter not only 

applies to good news but also for bad ones as well. Therefore the parties that became the subject 

of unpleasant news must also respond quickly. 
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Appendix 1 

 

 

Online survey questionnaire 

 

 

1. Do you have a Twitter account? 

a. Yes 

b. No 

2. On the estimate, how many follower that you have? 

3. What is your action when you receive information about new food product through Twitter? 

a. Re-tweet 

b. Try it first 

c. Do nothing 

4. If you decide to try it first, using score 1 – 10, what is your minimum score that you set for 

the following criteria? 

a. Price 

b. Taste 

c. Packaging 

d. Easy to obtain (availability) 

e. Brand reputation (image) 

5. When a new food product can fulfill the minimum score that you set for the above 5 factors, 

will you disseminate again this new food product info (re-tweet)? 

a. Yes 

b. No 

6. When a new food product failed to fulfill the minimum score that you set for the above 5 

factors, will you submit feedback to the sender of this new food product information? 

a. Yes 

b. No 
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A System Dynamic Modeling Approach to 

Offshoring R&D Activities 
 

 

Abstract 

 
Offshoring of technology development is moving towards a higher level of globalization. Major 

firms in technologically developed countries such as the USA, Germany and Japan have started 

setting up their R&D laboratories in the newly emerging countries. As in the case of IT 

offshoring, there is a growing fear that the developed countries may lose their edge in technology 

as well as jobs in the R&D, technology development, and innovation functions. But does it 

actually reduce employment in these areas?  

The paper examines the question as well as provides information for successful offshoring of 

technology development. It identifies the factors that are important in technology 

outsourcing/offshoring and the mechanisms by which they function and how the decision 

parameters affect these mechanisms. We use a system dynamics model to analyze these issues. 

This model provides information on employment and skill transfers, the rate of such transfers 

and their effects on employment and innovation abilities.  
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A System Dynamic Modeling Approach to 

Offshoring R&D Activities 
 

Introduction: 

The 1990s has seen the rapid growth of outsourcing and offshoring (Bryce and Useem, 1998). 

Firms tend to get things done at the lowest cost, provided quality and schedule requirements are 

met. Though the wages in many developing countries were very low compared with the USA or 

Europe, the quality of output, the productivity, and the promptness of meeting schedule 

commitments were also very low. Thus, sending work to low wage countries was not an 

attractive proposition, as the total costs (of poor quality, missed deliveries and missed 

commitments) would have been much higher in addition to the problems of logistics.  

However things changed. In the beginning US companies went to India for outsourcing many of 

the common functions that could be done remotely – call centers for example. After a period of 

time they found that the quality and performance of the employees were superior, and the firms 

started outsourcing more and more higher level jobs (Dossani and Kenney, 2003). 

With the availability of a large pool of educated engineering and science graduates in China and 

India, US firms started setting up product development facilities. These facilities mainly focused 

on developing new products for the local or regional markets using the technology from the 

parent organization (Balachandra, 2005). Companies such as GE, Motorola, HP, Texas 

Instruments and others established large facilities for R&D and product development. These 

firms found that it was not only better from a cost perspective, but also were able to take 

advantage of local market information (Balachandra, 2007).  

The outsourcing/offshoring phenomenon in the R&D area is complex and is tending to become 

more and more important for firms that want to profitably employ engineering and scientific 

talent wherever it is available to enhance their competitive strength. 

The research presented here approaches the problem using the system dynamics approach. After 

identifying the factors leading to the setting up of research centers geared towards innovation, 

product development, technology development and finally basic research, the approach develops 

a system dynamics model to describe the process and to forecast how the system behaves with 

variations in the decision parameters. It employs data collected about R&D off shoring activities 

in India and China. It will also examine the trends in off shoring activities – the types of 

technology and innovation activities that will be off shored in the next few years. 
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Literature Review: 

For over a decade, strategic outsourcing decisions have been studied in the scholarly and trade 

literature. The trade literature focused on the practical aspects, while the scholarly literature 

focused on identifying the factors that affect the decision and the manner of their impacts on the 

decision.  

Since most of the early off shoring decisions were based on cost it is no surprise that the early 

work focused on costs (Williamson, 1996; Benko, 1993). Over a period of time it was realized 

that costs alone were not the driving force. Researchers started to include strategic issues 

(Chalos, 1994; Teng et al., 1995; Venkatraman, 1997; Jennings, 2002). While discussing 

strategic issues, the focus in the early literature was on core competencies (Prahalad and Hamel, 

1990; Beltis et al., 1992) which argue against outsourcing core activities while non-core 

activities are good candidates for outsourcing. Following this argument, most firms outsourced 

extensively only secondary activities of their value chains, such as call centers, information 

technology, accounting systems and distribution (Johnson and Schneider, 1995; Lacity and 

Willcocks, 1998); some firms bravely outsource their core activities so extensively that they do 

not engage in ‘production’ as it has been traditionally understood (Tisdale, 1994; Tempest, 

1996).  

Few firms appear to have a good understanding of the risks and benefits of outsourcing, apart 

from a general idea that it will save resources and allow them to focus on core competencies 

(Smith et al., 1998). Some recent papers have explored the strategic and tactical thrusts of 

outsourcing models (Ngwenyama and Bryson, 1999, Hyland and Beckett 2002, Linder et al. 

2002 and Zhu et al. 2001). 

In recent years the arguments have shifted from “make/ buy” to how to optimize outsourcing 

decisions, while ‘sticking to their knitting’ to avoid costs incurred in developing and maintaining 

infrastructures (Venkatraman, 1997). This led to looking at contextual models (Cross, 1999; 

Greer et al., 1999, Jennings, 2002) and developing contextual frameworks (Vinig and 

Globerman, 1999, Pati and Desai, 2005). 

Along with these approaches, there has been a parallel movement to study the effects of 

outsourcing on skill sets at the originating country as well as the destination country. Some 

(Hijzen et al 2005, Feenstra and Hanson, 1996) have argued that international outsourcing has 

had a strong negative impact on the demand for unskilled labor. On the other hand, an Australian 

case study suggests that outsourcing actually enhanced the skill sets of the company (Lewer and 

Gallimore, 2001). 

There have been attempts to model outsourcing using OR techniques. Yang et al (2007) describe 

an Analytic Hierarchy Process approach to identify and weight the decision factors involved in 
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the BPO (Business Process Outsourcing) decision. Dutta and Roy (2005) have attempted 

developing a system dynamics model to simulate growth in offshoring. 

As we can see from this brief review modeling of the outsourcing phenomenon has taken on 

many aspects. Some are purely based on economics, some are based on organizational theories 

while a few are applying OR techniques.  

Few or no attempts have been made in all this work to systematically establish the relationships 

of many of the variables on the success of the facility. There is also no work on how decision 

parameters affect the success and growth of offshore technology development This research 

attempts to fill this lacuna by developing a system dynamics model to help foresee how the 

various decision parameters affect in terms of results, employment levels in host firm (in the 

offshore location) as well as the guest firm.  

R&D Outsourcing and Globalization: 

It is quite interesting to study the reasons behind the outsourcing of R&D, which is considered to 

be a core competency till recent past. The need for R&D in a company is to constantly upgrade 

and maintain a cutting edge in the market (Lu and Yang, 2007). It mostly pertains to meeting the 

market need. The reasons for R&D outsourcing can be classified into two types - market need 

driven and economic factors driven. 

Market driven factors can be given as rapidly growing demand for new products and neck to 

neck competition between firms. The Centre for Research in Innovation and Competition, 

University of Manchester has suggested that “Firms, even large multinational corporations, can 

no longer expect to be totally dependent on their in-house research and technology resources to 

maintain innovative performance.” There is a great demand present day’s market for innovation.  

The situation leads to huge investments in R&D by companies and employing fresh talent and 

minds to meet the need. But it is not always feasible or economically viable to employ more and 

more researchers or scientists with the stakes being very high in such a move. An alternative to 

this is outsourcing R&D. The need for innovation drives the R&D outsourcing more and more by 

the day. Without employing a single scientist or researcher companies are in a position to 

develop cutting edge products because of this phenomenon.  

In case of companies with economical and financial crunch the R&D outsourcing acts as a bail 

out from unpredictable amounts of investment that goes into research. The need for innovation is 

met at a lower cost with an optimistic eye on the results. Under these circumstances Research 

and Development outsourcing is considered more of an opportunity than an option by most 

companies. This trend has opened the doors for advancement of the technology and great 

innovation from across the world. But still companies act skeptical to the idea of subcontracting 

research. In a 2003 survey conducted by the Shared Services and Business Process Outsourcing 
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Association (SBPOA), a third (33%) of respondents stated that a lack of control and loss of 

internal knowledge are the main concerns when considering to whether or not to outsource. A 

few other factors are considered relevant in this context: 

 Reduction of time for communication between product development and target market 

 Intellectual Property Rights 

 Financial and economic advantages 

 Need for Innovation 

 Risk Management 

 Quality Improvement 

 Specialization  

 Allocation of resources 

 Competition  

 Poor performance by in-house R&D 

 Loss of work force 

 Poor economy, etc. 

Even if outsourcing of R&D is a viable choice for companies, they still face a daunting task of 

choosing the right partner at the right place. The choice of outsourcing country and partner 

companies depends on various factors from both the parent and partnering companies’ point of 

view. These factors are illustrated in this paper and also used for the simulation model. 

The grouping of the factors effecting R&D globalization will help in understanding the approach 

required to analyze the system. Table I illustrates these factors and the conditions. 

To study this complex situation we have utilized the System Dynamics approach. The next 

section briefly describes the system dynamics approach and its application to the R&D 

outsourcing phenomenon. 

The System Dynamics Model: 

System Dynamics was first developed by Jay W Forrester of MIT's Sloan School of 

Management to explain and predict the behavior of industrial systems. It has since been extended 

to many other fields such as population growth, economics, global warming, and even military 

strategy. It explains the behavior of complex systems with the help of elements of feedback loops 

from Systems Theory (Radzicki & Taylor, 1997). According to the System Dynamics 

philosophy, every system has an underlying structure and this structure determines how the 

components that make up the system interact with each other. It is these interactions or the 

structure that determines the overall behavior of the system. Therefore, to understand the system 

as a whole, it is necessary to understand the structure of the system (how its components interact 
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with each other); properties of the whole cannot be found in the properties of the individual 

components but in their causal relationships (Kirkwood, 1998). 

System Dynamics eliminates the traditionally adopted event based approach of simulation to 

solve problems. The event based approach only reveals the events that might have caused a 

problem and other preceding events that might have led to it. This event-causes-event approach 

does not reveal the underling structure and it is therefore likely that the problem will surface 

again in the future (Kirkwood, 1998). System Dynamics, on the other hand, helps capture the 

underlying structure using a powerful representation technique called Causal Loop Diagram or 

CLD. The CLD captures relationships between events (sub components) and how information 

from an event is fed back into the system to alter the causes (nothing but some other event) that 

created the event. Figures 1a and 1b show the two approaches. Thus, the System Dynamics 

approach can help us expand our mental models (how we perceive things to work); learn and 

thoroughly understand the dynamic nature of a system and its interactions with the environment 

in which it operates, thereby helping us find the best policies that can produce a sustainable 

effect (Sterman, 2000).  

Applying System Dynamics Modeling to Offshoring R&D 

We first develop a system dynamics model to reflect the factors involved in offshoring 

technology development, the decision parameters and their interrelationships. An offshoring 

situation can be modeled as a dynamic business system subject to many environmental factors 

and decision parameters. These are related to each other in complex ways. Starting with a simple 

model, additional factors and parameters will be introduced to make the model as close to the 

real situation as possible. Figure 2 shows a preliminary model of the offshoring of technology 

phenomenon, representing the perspectives of two countries.  

A micro model representing the behavior of two firms reflecting a firm’s perspective. This will 

include the complex issues that affect offshoring of technology, the factors and the decision 

parameters. For example, the additional investment in an offshore facility by a firm will be a 

function of the current investment level, the change in the research productivity of the facility 

(number of patents, number of papers published etc.), change in the revenues derived from the 

products developed by the facility, and other exogenous factors and decision parameters. These 

relationships are usually expressed as difference equations between the various entities and 

factors. The difference equations will have a form as shown below: 

Y = Y + X + W + … 
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X, Y etc. are the variables and parameters, and represents the change in the variable from one 

period to the next. Feedback loops and feed forward loops
1
 in the system make the system very 

realistic. 

The system dynamics simulation package (VENSIM, Sterman, 2000) will be used to run the 

model with all the decision parameters and the factors.  

Data 

The data consists of information about the off shoring firm and its partner (if there is one) and 

the facility being established. It also includes the planned budget and the employment level 

including the number of technical personnel. In addition it includes the areas and nature of 

research being done or planned to be done in the facility. The current data base has over 400 

instances of offshore R&D activities. 

The Model 

The framework of the model is shown in Figure 2. This represents the variables at the gross 

(country) level. It identifies the various skills that are needed for the firm seeking offshore R&D. 

It also shows the sources of skills developed by the host country and the variables that affect 

them. It also identifies the flows and inventories between the different system nodes. 

We developed the equations based on our understanding of the various issues. We used the data 

base to develop the preliminary equations. The equations are further modified based on partial 

simulations of the model and verification. The time increments for this model were a quarter 

(three months). This is an appropriate interval of time as most corporate decisions use this time 

frame. 

Results and Conclusions 

The model is still under development and the equations are under constant improvement. We 

expect that the research will be completed in the next few months. 

Even the partial model has given us a few insights some of them may appear very 

commonsensical. Investing in higher education in the scientific and engineering fields makes the 

country more attractive to companies wanting to offshore R&D. 

 

 

 

                                                 
1
 A feedback loop is where the outcome of a process affects the input into the process. A feed forward loop is where 

the decision maker or controller anticipates a change in the system and provides corrective action before the change. 
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Table 1 

Impacts of globalization in the host and home countries. 

 

 

From Moncada et al, (2011) 
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Figure 1 

 

 

 

 

Figure 1a: Event based approach - a decline is 

population is caused by a decrease in availability of 

resources 

Figure 1b: Systems approach – An increase in 

population level creates resource scarcity. Lack of 

resources reduces birth rate. Reduction in birth rate 

results in a decline in population level 
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Figure 2 

A System Dynamic Model of R&D Offshoring 
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ABSTRACT 

The emergence of internet provides various media options for collaborative decision-makings 

in which tradeoffs is inevitable. The present study investigates the collaboration factors 

affecting the use of five popular media technologies (email, instant messaging, voice over 

internet protocol, webcam, and video conferencing) in deriving consensus. A three-way (task 

formality, task clarity and the familiarity with decision partners) factorial experiment was 

conducted to test hypotheses attributed to the Social Presence Theory, Media Richness 

Theory and cost concern. Vignettes were developed to solicit user’s favoritism attitudes 

toward the five technologies. The results provided mixed supports of the formality effect for 

video conferencing, the clarity effect for webcam, and the relationship effect for both.  

Keyword: Collaborative Decision-Making, Collaboration Technology, Media Selection, 

Favoritism 
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1. INTRODUCTION 

Since the inauguration of internet, computer-mediated (CM) communication pertains to be a 

robust substitute for conventional communication such as telephone calls and letters, and 

inevitably becomes the widely adopted communication media in workplace [1, 2]. Tools 

facilitating the communications for group decision-makings are referred as collaboration 

technologies [3], including email, IM (Instant Massaging), Webcam, VoIP (Voice over 

Internet protocol) and Video Conferencing. The coexistence of these options may reflect 

various demands of communication purposes such as communication quality, effectiveness 

and lower cost [4]. Given the wide accessibility of internet, various technologies emerge in 

workplace as well as causal life.  

Of the five technology options, tradeoff emerges between cost, message richness (text, 

voice and image), synchronicity, and the social presence of users. Taking email and VoIP as 

one extreme and face-to-face as the other end, video conferencing provides information for 

communication almost as rich as face-to-face could get whereas VoIP is close to telephone 

calls at an even cheaper price tag. In between, by adding voice onto email we have the IM. 

By adding image furthermore, we have the webcam. Webcam is a less expensive substitute 

for the costly video conferencing. The present study aims to investigate the collaboration 

factors that cause tradeoffs among media technologies. 

Although the selection of CM communication technologies in workplace is not an 

unusual topic in prior research, it is rarely addressed in casual life situation. Yet, the 

popularity of virtual communities such as the Facebook endeavors a strong call for an 

in-depth study on the case of casual life CM communications. Thus the present study is 

motivated to make a comparison between the two communication situations. To this end, 

three factors are taken into account in the present study: task formality (formal versus casual), 

task clarity (clearly defined communication goals versus vaguely defined ones) and the 
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relationship of communication partners (colleagues, relatives and strangers). 

Hypotheses regarding the information richness of media (video conferencing and 

webcam) are drawn attributed to the Social Presence Theory [5], Media Richness Theory [6], 

synchronicity[7] and cost concern [4]. Vignettes were designed to solicit media user’s 

favoritism attitudes toward the five media with respect to eight communication scenarios. 

The results provide mixed supports for the hypotheses. In general, the results supported the 

formality effect for video conferencing, the clarity effect for webcam, and the relationship 

effect for both.  

This paper is organized as follows: I firstly review the existing literature regarding 

media selection and drew hypotheses in the following section. Next, factorial designed 

vignettes involving three control factors are developed to test research hypotheses. Section 4 

presents the analysis results of split-plot analysis of variance. The implications of results for 

organization settings are discussed in the final section.  

2. LITERATURE 

Media selection has been a topic in communication as well as collaboration decision-making 

studies for decades; nevertheless, this topic regains its significance in communication 

researches for the high penetration of tablet computers and the wireless linkage of internet. 

Herring [8] is one of the pioneer researchers who are aware of the potentiality of e-mail for 

the medium carries three important features that make them superior to conventional media: 

interactivity, non-linearity and asynchronism. Interactivity, firstly, attributes to the prompt 

response and timely feedback competences that Computer-Mediated (CM) media can offer. 

Users not only can communicate instantaneously but also can utilize multimedia formats of 

messages to enrich communication contents, which renders better communication quality and 

results in superior communication effectiveness [6, 9]. Secondly, CM media allow users to 

send and receive autonomously (non-linearity)[7]. Users for instance can prioritize his/her 
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handling (receiving, sending and feedback) of e-mails. Finally, the asynchronism [10] means 

that by using servers as buffers, users are not obliged to communicate with senders (or 

receivers) simultaneously. Messages are allowed accessing when users are available.  

2.1. Theory of communication media 

As CM media arise in various formats in the light of technologies, several 

communication media theories are adopted for categorizing media in perspectives 

irrespective of their technology characteristics. Short, Christie [5] propose the Social 

Presence Theory (SPT) by arguing that the cues presented by communication media exert 

communicator’s social presence toward others, such as warm feeling and sensibility. On the 

one hand this leads to the Media Richness Theory [6] which argues that the richness of media 

associates with the degree of social presence and are better for collaboration involving vague 

task.  

 On the other hand, Sproull and Kiesler [10] argue that social cues may not be in need for 

communication; “sometimes less is more”[11, 12] ; and renders in the Social Context theory. 

“Lean media” as it is sometimes used in the literature [13, 14] may provide a totally new 

world for ones who expect to interact with others in a freedom of no current social presence. 

For example, a number of social networking sites (Facebook, QQ, etc.) allow users taking 

anonymity as web identity.  

 Lately, Media Naturalness Theory [15] takes a biological and evolutionary perspective 

to argue that face-to-face is the most natural and optimal communication mode. Naturalness 

of medium enhances communication effectiveness.  

 With those perspectives above, the CM media may provide an interesting occasion to 

investigate user’s favoritism contingent under certain communication situations. On the one 

hand, CM media are enhanced to be as close as possible to face-to-face communication, such 

as webcam and video conferencing which can provide voice and image interaction 
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simultaneously. On the other hand, CM medium could also help to reduce social identities 

such as e-mail and IM in which involved parties could shield their social identities as well as 

emotions. For organization settings, these social cues present either in static formats such as 

organizational position or in dynamic formats such nonverbal gestures. And its behavior 

impacts as Sproull and Kiesler [10] have put: 

 

“Typically, when social context cues are strong, behavior tends to be relatively 

other-focused, differentiated, and controlled. When social contest cues are weak, 

people’s feelings of anonymity tend to produce relatively self-centered and 

unregulated behavior. That is, people become relatively unconcerned with making 

a good appearance. Their behavior becomes more extreme, more impulsive, and 

less socially differentiated (p.1495-1496, Sproull and Kiesler, 1986). “ 

 

 The implication is if people can choose appropriate medium and transmit needed social 

cues, better communication effectiveness may be derived consequently. The 

“appropriateness” may subject to the task of communication and the participants involved in 

communication. In the following I will go over the literature regarding these two issues 

sequentially.  

2.2. Task-media fitness 

Communication task is one of the factors investigated in previous studies before the internet 

era. Since communication within organization takes a large share of human’s daily 

communication efforts, as a result previous studies were often done in organization settings. 

And subject to the advantages of media in different perspectives (context richness, anonymity, 

synchronicity and cost), effectiveness of communication may be contingent on the 

communication tasks [16-18]. For instance, Mennecke, Valacich [16] find that if the task of 

communication is for negotiation the richer of media the better of communication 

effectiveness. Nevertheless, the similar hypothesis was not supported with intellective task. 

That is, richness of media is not necessitated for intellective tasks such as generating ideas or 
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choosing correct answer. This unanswered question is pursued in the present study by 

categorizing intellective tasks in two dimensions: formality of communication objects and 

clarity of communication issues. The related literature with respect to communication task is 

presented briefly as follows.  

2.2.1. Task formality 

Negotiation task by its nature requires more interactivities among involved parties compared 

to intellective task [19]. Thus it may not be surprising that Mennecke, Valacich [16] did not 

get their hypotheses supported for intellective task, for example to arrive a correct answer. It 

is to rich-media’s (such as video conferencing) advantage of supporting interactivity among 

involved participants. The present study extends this thread of studies from where the 

communication task is for formal organizational issues to where the task is for casual issues.  

 Rich-media could provide more social cues than lean-media does. Indeed, formal tasks 

often ask for authority to make the final call. Hence, rich-media may better fit this 

requirement by providing more social cues to enhance authority. As a result rich-media may 

fit better for formal tasks compared to casual tasks. 

 

H1(Formality): When tasks are for formal purposes (versus causal purposes) the presence of 

social cues (such as organizational position) could induce perception of authority and arrive 

conclusion efficiently; thus media of higher richness which can bring in social cues is 

preferred for formal tasks to casual tasks. 

 

2.2.2. Task clarity 

CM communication is particularly different from conventional communication such as 

face-to-face or telephone call for it allows anonymity. This function on the one hand allows 
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self-disclosure [20, 21]; on the other hand enhances self-awareness [22]. In other words, the 

SPT perspective could extend to presences other than text and voice, such as non-verbal 

symbols. The popularity of anonymity in CM communication hints that the abolishment of 

original social cues and the replacement of self-selected presences provide new comforts for 

communicators becoming more progressive in communicative engagement. Users are prong 

to express their thoughts and feedbacks. As a result, the quality of communication is 

improved.   

 Nevertheless, the replacement of original presences (anonymity) also turns the CM 

communication into hazards under certain circumstances. For instance, quarrels arise in 

forum or online chat room easily. The lack of original presences sometimes makes users more 

contentious. Consequently, users are easily becoming emotional. Compared to the 

face-to-face mode, CM communication may allow users becoming more sensational where 

they are more responsive to other user’s actions.  

 That is to say, the adoption of CM media may change the chemistry of communication 

therefore user’s communication behavior becomes aggressive compared to face-to-face 

communication. Fulk’s earlier works [23, 24] about communication in organizational settings 

conclude three factors affecting communicational effectiveness; they are equivocality of the 

message, contextual determinants and symbolic cues. While the contextual determinants may 

remain similar for CM communication as for face-to-face one, the equivocality of messages 

may be amplified due to the reduction of symbolic cues in CM environment. For instance, 

when authority is decreased due to the removal of social cues within CM communication, 

vaguely defined issues may become provocative since involved ones face less stresses from 

ones of higher ranks in organization. On the other hand, if the issues are clearly defined, 

whether the communication is via CM media or not, involved ones can make their points 

more focused as a result more efficient in arriving conclusion. Thus I draw the second 

hypothesis as follows: 
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H2 (Clarity): When tasks are vaguely defined it may require more interaction to arrive 

conclusion hence media of higher richness increase adoption favoritism.  

 

2.3. Familiarity with participants 

Finally, irrespective of communication tasks, involved communication participants are 

obviously a factor affecting media favoritism for one may favor a medium over the others 

while communicating with a familiar person versus a stranger. To this end, Schmitz and Fulk 

[25] ask subjects to present their perceived media richness and social influences while using 

email as communication media to interact with his/her supervisor and five close 

communication participants. Their results show that users are presenting different assessment 

of media richness and the difference is covaried with the relational social influences of 

communication participants.  

In addition, their later work [26] in investigation of the interactions with social agents 

influence technology-related cognitions and behaviors concludes that communication 

participant's attitudes and behaviors in using electronic mail predicts one’s own attitudes and 

behaviors. Nevertheless, it is not clear in previous studies how factors affect the selection of 

media when communicate with ones of different associations, say colleagues, relatives or 

strangers. Among the three, since relatives are mostly familiar with each other therefore 

social presence may not be an issue here; instead, the cost associate with the media may be a 

concern[4] for selecting media. When the communications are among colleague or stranger 

high-cost media may be preferred since the bill is foot by the organization. Therefore, I draw 

the third hypothesis as follows: 

 

H3 (Familiarity): Due to cost concern, high cost media are preferred in communication with 
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business participants such as colleagues or strangers to communication with relatives. 

3. METHOD  

3.1. Collaboration technologies 

Attributed to the broad access of internet and the advantages collaboration technologies, five 

different options are widely available for CM communication nowadays as follows. Email is 

the earliest introduced CM medium. It replicates most functions of letter. Nevertheless, what 

it has achieved is far beyond conventional letter. Email is far less expensive than letter. The 

cost with it is usually ignored by users. In addition, e-mail can be adopted in multimedia 

format, such as audio and video effects, which may enrich communication environment and 

deliver superior communication quality [10].  

IM (Instant Messaging) follows e-mail to be the second widely adopted CM medium. It 

is firstly introduced by American Online, Inc. Nowadays, all of the significant internet portals 

provide this medium such as Yahoo’s Yahoo! Messenger, Microsoft’s MSN Messenger. 

Interestingly, the company that serves the largest group of users is in China, the QQ, owned 

by Tencent. Obviously, the dirt cheap reason mitigates its popularity in China market. 

VoIP (Voice over Internet Protocol) is foreseen as killer substitute for conventional 

telephone. This add-on device is similar to conventional telephone with digitalization 

capability of voice. The digitalized voice data packet is then sending out over internet. This 

technology was unsatisfactory in the era of dialup over telephone line. Since the introduction 

of ADSL and fiber cable, VoIP becomes the top choice for voice communication if cost is a 

concern, particularly for international calls.  

Webcam begin as an add-on device which can be incorporated with instant messaging to 

send out instant image. It requires a low pixel digital camera to capture image and send out 

digitalized image data packet over internet. As the price of webcam drops sharply, it becomes 
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a standard device for regular notebook and tablet computers as well as mobile handsets.  

Video conferencing was firstly introduced by AT&T in 1967 way ahead of internet. It 

relies on costly transmission via satellites thus hinders its penetration. It is a “luxurious” 

webcam where dedicated communication channel is chartered to avoid transmission lag. 

Besides, it allows seemingly integration of multiple engagements, a simulation of 

face-to-face meeting. 

Accordingly, the technical attributes with respect to media richness, naturalness and cost 

were coded as follows (Table 1). The VoIP may be used as reference which is analogous to 

the regular phone calls allowing interactive conversations. Email and IM thus are leaner 

media that reduce social presence richness and naturalness. Webcam and video conferencing 

on the other hand provide greater social presence, naturalness and immediacy.  

 

TABLE 1. Attributes of CM media 

Media  Carrying  Richness Naturalness Cost 

Email Text (asynchronous) Lean Low Low 

IM Text (instant) Lean Low Low 

VoIP Voice (may lag) Mid Mid Mid 

Webcam 
Text, voice & 

images (may lag) 
Rich High High 

Video 

Conferencing 

Text, voice & 

Images (instant) 
Rich High High 

 

3.2. Experimental design 

To test the hypotheses, a quasi-experiment of three-way factorial design was designed with 

three main effects: the familiarity with participants, the formality and clarity of 

communication tasks. User’s media favoritism was measured as dependent variable. 

 Formality factor is about the formality of communication issue and is set at two levels: 
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formal and casual. In the present study the formality is adopted particularly as for business 

purpose versus for casual purpose. Clarity factor is about whether the collaborative decision 

task to be made through the CM communication is clear or not and is set at two levels: clear 

and vague. Familiarity factor is about the relationship between communicators and is set at 

three levels: colleagues, relatives and strangers. 

3.3. Experimental stimuli  

The vignette for the quasi-experiment is comprised of two parts. Part 1 collects demographic 

information, including gender, education age, marriage status, job category and current job 

status. Part 2 asks users’ favoritism attitudes regarding the five media for the experimental 

scenarios in Table 1.  

 Vignettes are designed to follow the three-way factorial design where the 

communicator’s familiarity factor is set at three levels: with colleagues, with relatives and 

with strangers; it is a between-subject design, i.e., three different groups of subjects were 

hired to answer questions with respect to scenarios attributed to clarity and formality factors. 

The clarity and formality factors are both designed at two levels; it is a within-subject design, 

i.e., each subject was asked to rate their favoritism with respect to the five media for four 

scenarios (Table 2).  

 

TABLE 2. Scenarios with respect to the three manipulation variables. 

Clarity clear vague  

Formality  

 

Familiarity 

formal casual formal casual 

with collegues 

annual budget 

meeting called by 

CEO 

new year 

banquet 

preparatory 

meeting called 

by employee 

welfare 

brainstorming in 

drawing creative 

proposal called by 

CEO 

new product 

development 

meeting in search 

of product with 

high technology, 

multifunction and 
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committee  low cost called by 

managers 

with relatives 

banquet 

preparatory 

meeting to 

celebrate an elder 

relative’s 80 years 

old birthday 

a gathering for 

mother’s day 

gift purchasing 

a gathering for 

matchmaking 

a relaxant gathering 

of movie going and 

dinner 

with strangers 

attendance 

preparation for 

new product 

promotion 

campaign by 

unfamiliar 

company 

a survey for auto 

driving 

satisfaction 

HR manager 

interview  

consulting visit by 

insurance agent for 

individual financial 

issues  

 

3.4. Subjects 

Experiment participants were hired from three sources including the employees of Taiwan 

subsidiaries of four foreign companies, employees of a well-known Taiwan company in 

computer industry and Executive MBA students of a private university in Taipei. These 

participants are hired for their acquaintance with CM media and the experimental stimuli.  

4. RESULTS  

4.1. Descriptive statistics of participants  

450 vignettes were distributed composed one third for colleagues, another one third for 

relatives and the rest for strangers. The distribution of respondents is presented in Table 3 and 

the demographics in Table 4. 

 

TABLE 3. Respondent profiles with respect to each between-subject control 

 Distri- 

buted 

Res 

ponded 

Not 

valid 

valid Valid percentage  

(valid ones/distributed) 

Colleagues  150 47 4 43 28.7% 
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Relatives  150 42 6 36 24.0% 

Strangers  150 45 3 42 28.0% 

Total  450 134 13 121 26.9% 

 

TABLE 4. Demographics of samples 

demographics levels Counts % 

Gender  mail 

female 

62 

59 

51.2 

48.8 

Education  high school 

college 

graduate 

9 

101 

11 

7.4 

83.5 

9.1 

Age <25 

26-30 

31-35 

36-40 

41-50 

>50 

19 

36 

35 

16 

15 

0 

15.7 

29.8 

28.9 

13.2 

12.4 

0 

Marriage  married 

single 

60 

61 

49.6 

50.4 

Job  commerce 

engineer 

student 

others 

69 

20 

11 

21 

57 

16.5 

9.1 

17.4 

Position  subordinates 

mid to high manager 

company owner 

104 

16 

1 

86 

13.2 

0.8 

4.2. Split-plot ANOVA on media favoritism 

Because this is a three-way factorial design, split-plot ANOVA is performed for analyses 

where the between-subject control is set on the relationship factor and within-subject is set on 

the formality and clarity factors. Table 5 presents the analysis results and the means with 

respect to each main effect are presented in Table 6. 

 

TABLE 5. Split-plot ANOVA results. 

  Email IM VoIP  Webcam 

Video 

conferencing 

Sources df MS F MS F MS F MS F MS F 

Model 127 3.29 3.82***  4.80  4.90*** 3.54  4.57***  2.98  3.80***  5.59   6.06*** 

Formality 1 0.69 0.8 30.91  31.6*** 0.03  0.04  0.01  0.02 22.47  24.36*** 
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Clarity 1 5.45 6.33**  0.32  0.33 0.44  0.56  8.28  10.57***  1.44   1.56 

Familiarity 2 0.56 0.16 71.01  19.6*** 7.16  1.96 16.67  6.04*** 54.85  11.51*** 

F X C 1 2.53 2.94*  0.35  0.36 0.07  0.1  0.75  0.95  0.25   0.27 

R X F 2 0.08 0.09  0.64  0.66 1.35  1.74  1.57  2.00  3.13   3.40** 

R X C 2 1.32 1.54  3.40  3.48** 1.21  1.57  3.80  4.85***  3.50   3.79** 

Residual 356 0.86   0.98   0.78    0.78    0.92   

Total 483 1.50   1.98   1.50    1.36    2.15   

Note: * represents 10% significance level; ** for 5%; *** for 1%. “F” stands for formality; “C” for 

clarity; “R” for familiarity.  

 

TABLE 6. Means with respect to main effects 

Independent 

variables 

Manipulated 

levels Email IM VoIP Webcam 

Video 

conferenc

ing 

Formality  Formal  3.92 3.02 3.14 2.83 2.94 

 Casual  3.84 3.52 3.17 2.83 2.51 

Clarity  Clear  3.98 3.31 3.13 2.70 2.67 

 Vague  3.77 3.24 3.18 2.96 2.78 

Familiarity Colleagues 3.92 3.03 3.38 3.19 3.28 

 Relatives  3.81 4.09 2.97 2.63 2.10 

 Strangers  3.90 2.81 3.10 2.64 2.70 

Note: Statistically significant main effects are presented in bold.  

 

4.3. Task-formality effect 

This main effect is significant for IM and video conferencing at 1% level. Subjects prefer 

using IM for casual issue ( x =3.52) to formal issue ( x =3.02). Nevertheless, the favoritism is 

reversed for video conferencing; the x  is 2.94 for formal issue and 2.51 for casual issue. 

That is, H1 hypothesis which states that “media of higher richness which can bring in social 

cues is preferred for formal tasks to casual tasks” is supported with video conferencing but 

not statistical significant for webcam. That is, the costly video conferencing which has 

dedicated chartered channel, immediate and high quality image, files and voice transmission 
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is recognized as a preferred medium for formal business communication. 

4.4. Task-clarity effect 

This main effect is significant for e-mail and webcam at 5% and 1% level respectively. 

Subjects prefer using e-mail for clear defined decision task ( x =3.98) to vague task ( x =3.77). 

Nevertheless, the favoritism is reversed again for webcam; the x  is 2.7 for clear defined 

decision task and 2.96 for vague issue. That is, H2 hypothesis which states “when tasks are 

vaguely defined it may require more interaction to arrive conclusion hence media of higher 

richness increase adoption favoritism” is supported with webcam and is not statistical 

significant for video conferencing. A possible reason for the insignificance may attribute to 

the high cost of video conferencing; video conferencing may only be adopted for business 

task irrespective it is clearly or vaguely defined. And webcam could be a less expensive 

substitute for clarifying a vague task. 

4.5. Familiarity effect 

This main effect is significant for IM, webcam and video conference call at 1% level. 

Subjects prefer using these media particularly with colleagues to with relatives and strangers. 

The three media are all capable of image transferring. In the webcam case, the means ( x ) are 

3.19 for colleague, 2.64 for stranger and 2.63 for relative. In the video conferencing, the 

means ( x ) are 3.28 for colleague, 2.70 for stranger and 2.10 for relative. That is, H3 

hypothesis which states “due to cost concern, high cost media are preferred in communication 

with business partners such as colleagues or strangers to communication with relatives” is 

supported with both the webcam and video conferencing. 

4.6. Findings  

Via this experiment, several interesting findings were observed as follows. Firstly, VoIP is 
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widely adopted as substitutes for telephone call where it appears no significance affects due 

to the three effects. That is, the three factors being considered in the present study are not 

affective. Besides, of the five examined technologies, email holds great margins of favoritism 

over other media. Particularly, the clarity effect for email (F=6.33, p_value=.0123) is 

significant at 5% level. It may imply that email is a vastly adopted communication medium 

day-in and day-out in organization. 

 Secondly, subjects show a great favoritism over IM in casual communication ( x =3.52 

for casual task; x =3.02 for formal task) and in communication with relatives ( x =4.09 for 

communication with relatives; x =3.03 with colleagues and x =2.81 with strangers). 

Besides, a significant interaction effect of clarity and relationship is observed. The means and 

standard deviation are shown in Table 7. 

 

TABLE 7. Interaction effect x ( s ) of relationship and clarity factors for IM 

 Task clarity 

Familiarity  Clear Vague 

Colleague 3.16 (1.34) 2.91 (1.27) 

Relative 3.94 (1.28) 4.24 (1.19) 

Stranger  2.90 (1.37) 2.71 (1.32) 

Note. Standard deviations present in parentheses.  

 

According to the interaction effect, IM is mostly welcome for communication among 

relatives for vague issues which are both in the sense of informality.  

 

5. CONCLUSION  

This study set out to investigate the task-media fit and the participants-media fit hypothesis 
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on collaboration technology favoritism. Experienced users were asked to evaluate their 

favoritism on the five CM collaboration technologies when they need to communicate with 

others for certain collaborative tasks. Overall, the results provide significant support for 

hypotheses. 

Firstly, the hypothesis (H1) attributed to media richness and social presence in which 

addressing the communication task in terms of formal purposes versus casual purposes is 

supported with one of the high-richness media – video conferencing. That is, media of higher 

richness which can bring in more social cues is preferred for formal business tasks compared 

to casual tasks. In other word, the costly video conferencing which has dedicated chartered 

channel, immediate and high quality image, files and voice transmission is recognized as a 

preferred medium for formal business communication. 

Secondly, the hypothesis (H2) attributed to media richness in which addressing the 

communication task in terms of clear goals versus vague goals is supported with one of the 

high-richness media – webcam. That is, if the collaboration goal is set vaguely, media of 

higher richness is preferred for capability of providing peripheral information to enhance 

communication. And a possible reason for the insignificance of video conferencing may 

attribute to the cost because a vaguely defined collaboration goal may not be justly achieved 

to justify the cost. 

Finally, the hypothesis (H3) attributed to media cost in which addressing the 

communication participants in terms of colleague, relatives and stranger is supported with 

both high-richness collaboration technologies. That is, the high cost technology is justifiable 

for business partners; for communication with relatives, IM is preferred.  

In addition, the IM medium provides some interesting findings. This medium induces 

different favoritism at significant levels with respect to the formality and familiarity factors. 

Firstly, subjects present high favoritism for casual tasks compared to formal tasks. Secondly, 

subjects like to use IM in communicating with relatives compared to business partners either 
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colleague or stranger. Both findings may imply that IM is widely utilized as communication 

tool for less serious purposes, that is, non-business issues and partners.  

A managerial implication of the study may refer to the communication tools embedded 

in social networking sites, such as Facebook, QQ and so on. While email and IM are regular 

communication tools for those social networking sites to meet their demanding users in 

communication, online image transferring via webcam or video conferencing could 

differentiate in light of customer segmentations. According to the results, when 

communication is to collaborate on personal issues the lean media (such as IM) may serve 

user’s needs, on the other hand, when is to collaborate on formal issues then the rich media 

(such as video conferencing) may fit needs better. Besides, due to the cost concern, rich 

media (video conferencing) is better justified for business usage. In other words, if web 

provides services with video conferencing, business users may vow to adopt for business 

communication and pay for the services.  
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Abstract 

Procedural justice and perceived organizational support as rational social exchange 

mechanisms, this study examined its role on employee-supervisor pair relationships at specific 

work units in R&D of a field survey, which obtained from employee–supervisor dyads of 78 

high-tech firms located in a major city in southern Taiwan.  At cross-level analysis, the results of 

hierarchical linear modeling (HLM) indicated that both the procedural justice and perceived 

organizational support were significantly related to individual outcomes, such as job 

engagement, satisfaction, and creativity. At individual-level analysis, the results of structural 

equation modeling (SEM) provided support for all proposed hypotheses. The extension of the 

study findings related to the conceptual and practical issues of social exchange perspectives are 

discussed. 

 

Keywords: perceived organizational support, procedural justice, employee engagement, job 

satisfaction, employee creativity 
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Introduction 

When employees are satisfied and deeply engaged in jobs, they may refer to their 

organizations treat them fairly and perceive higher levels of support. This phenomenon can be 

referred to the social exchange or organizational justice theories. Social exchange theory has 

provided very clear conceptual lens with regard to employment relationship [1, 2].  Social 

exchange theory explains the formation and maintenance of interpersonal relationship between 

two parties (i.e., employees and employers) in terms of the reciprocation procedures [3, 4]. It is 

more likely to signal to increase employees’ beliefs and organization values [5].  A major social 

exchange perspective in an organizational behavior refers to perceived organizational support 

(POS) [4, 6]. 

At individual-level analysis, organizational researchers have proposed that employees 

with higher levels of perceived organizational support will result in higher levels of job 

satisfaction [e.g., 7, 8, 9], organizational commitment [e.g., 5, 7, 10],  and decrease employee’s 

intention to quit [11]. However, cross-level investigations have been very rare, we thus proposed 

POS as one of key independent factors to predict employee’s job engagement, satisfaction, and 

creativity, using cross-level analysis. 

Furthermore, organizational justice has been regarded as another important factor for 

employee engagement, satisfaction, and creativity. Previous studies have identified four 

dimensions of organizational justices: Procedural justice, distributive justice, informational 

justice, and interpersonal justice. As suggested by Holtz and Harold [12], and Loi and Yang [13], 

organizational justice has been classified into two levels of analyses: distributive and procedural 

justice at organization-focused or the between-person level (group-level), and interpersonal and 
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informational justice at supervisor-focused or the within-person level (individual-level), 

respectively. Interestingly, George and Jones [14] recognizes procedural justice as one of the 

most key factors of organizational justice.  Therefore, procedural justice is proposed to 

examining the influences on individual outcomes, such as employee engagement, job 

satisfaction, and employee creativity at cross-sectional studies on high-tech industries.  

Since previous studies have tested four sub-dimensions of organizational justice as single 

field studies at different situations, such as national health insurance [15], and the Chinese steel 

state-owned enterprise [16] and cross-sectional companies [17], university faculty [18], and 

acquisition companies  [19], they failed to classify and test these sub-dimensions as individual 

level or organizational level analyses. Therefore, multilevel validation about organizational 

justice deserves further validation. 

Research on perceived organizational support [20, 21] and procedural justice [18, 22] 

have demonstrated  the fairness can affect attitudes and behaviors of employees, as well as 

organizational outcomes.  Based on these rationales, this study intends to integrate social 

exchange theory, organizational justice theory, and relevant creativity theory to understand how 

perceived organizational support and procedural justice influence employee individual outcomes 

at the cross-level analysis. This study also aims to identify the effects of employee engagement 

in job satisfaction and employee creativity at work.   

Theoretical Background and Hypotheses development 

The effects of procedural justice 

According Greenberg [23] and Lambert, Hogan, and Griffin [24], all types of justice 

(.i.e., procedural, distributive, informational, and interpersonal) play an important role on 
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individuals’ organizational attitudes. However, at some level procedural justice and interactional 

justice grew in prominence. Procedural justice focuses on fair distribution of outcomes across 

employees to encourage high levels of work motivation [14, 25]. Justice theories suggest that 

when an organization is deemed as fair, employees will be more likely to make an effort to 

improve their work [26].  According, Loi and Yang [13], and Holtz and Harold [12], procedural 

justice has been classified as between-person level (group-level) or organization-focused. Thus, 

procedural justice at organizational level is emphasized in this study. Procedural justice refers to 

the perceived fairness of the procedures used to make decisions about the distribution of 

outcomes [14, 27].  

Most of recent studies use procedural justice to predict employee’s trust behavior in 

organization [e.g., 5, 28], and organizational citizenship behavior (OCB), affective commitment, 

and turnover intention [29].  However, the link between procedural justice and employee’s job 

engagement is very rare, especially in a cross-level study. While at individual level analysis and 

self-report scale, this relationship has been uncovered at unspecific and cross-samples studies 

[e.g.,30, 31].  Following social exchange theory and procedural justice, when organizational 

decision-making is consistent and meets the bias suppression rule [32], employees have positive 

assessments of procedural justice [14, 33].  In addition, the job engagement model suggests that 

when employees have high perceptions of justice in their organization, they are more likely to 

feel obliged to perform greater levels of engagement [34].  Based on this rationale, the following 

hypothesis is proposed: 

Hypothesis-H1: Procedural justice is positively related to employee’s job engagement. 
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McFarlin and Sweeney [35], and Alexander and Ruderman [36] indicated that procedural 

justice accounted for job satisfaction. Organizational justice research indicates that procedural 

justice is positively related to job satisfaction [e.g., 30], and expatriate outcomes in the Chinese 

hotel industry [37]. Therefore, when individuals who feel that their organizations or supervisors 

value and support them and treat them fairly, these individuals tend to be more committed to the 

organization  and more satisfied with the jobs [38].  A meta-analysis study of Colquitt et al. [27] 

reported that procedural justice has positive influence on job satisfaction. However, at cross-level 

analysis, this relationship has been not examined. Therefore, the following hypothesis is 

proposed: 

Hypothesis-H2: Procedural justice is positively related to employee’s job satisfaction. 

From the procedural justice perspective, it is more likely to observe creativity [39]. An 

empirical investigation uncovered the perception of procedural justice and its influence on 

individual creative performance [40]. It is important that individual employees perceive 

procedural justice so that they feel valued and are motivated to produce creative work [41]. Clark 

and James [38] proposed that procedural justice will help stimulate positive creativity. This is 

consistent with Dayan and Colak [42], who suggested that a procedural justice climate has a 

positive influence on new product creativity. Thus, the following hypothesis is proposed: 

Hypothesis-H3: Procedural justice is positively related to employee’s work creativity. 

The effects of perceived organizational support 

The concept of perceived organizational support (POS) has been drawn from the social 

exchange theory, which explains the relationship between employees’ behavior and 
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organizational outcomes [20, 21]. According to Eisenberger et al. [20],  POS is defined as “the 

global belief held by an employee that the organization values his/her contributions and cares 

about their well-being” (p. 501). It is suggested that employee with higher level of POS tends to 

improve their work attitudes and engender effective work behavior [43]. This sense of supportive 

organization is committed to its employees to achieve higher performance [1, 44].  Most 

recently, POS enhances individual outcomes, such as trust in organization [e.g., 4, 5], 

organizational citizenship behavior (OCB), leave intention [e.g., 11], and affective organizational 

commitment [e.g., 7]. However, the link between POS and employee’s job engagement has been 

mostly ignored in the literature. Thus, this relationship was established and explored by the 

present study at cross-level analysis in high-tech firms. 

Social exchange perspective also promotes our understandings on why employees would 

choose to be less or more engaged in their jobs.  It is suggested that when individual employees 

perceive that their organization cares or supports for their well-being, they would oblige to help 

the organization reach its goals [1, 45]. Saks [30] reports that POS is positively related to 

employee’s job and organization engagement. Based on above rationale, this study proposes that 

POS could motivate employees to be more engagement in their jobs [46]. Thus, the following 

hypothesis is proposed: 

Hypothesis-H 4: Perceived organizational support is positively related to employee’s job 

engagement.  

POS appears to be a useful theoretical framework for assessing individual behavior in 

organizations [1]. Conceptually, individual employees with higher levels of POS are more 

committed to the organizations they work for and more satisfied with their jobs [47].  At 

individual-level analysis, research has established the link between POS and job satisfaction [1, 
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7, 8, 48]. However, this relationship has not examined at a cross-level analysis. With regard to 

the social support concepts, we expect that a high level of POS received by individual employees 

will increase their job satisfaction [9, 46].  Thus, the following hypothesis is proposed. 

Hypothesis-H5: Perceived organizational support is positively related to employee’s job 

satisfaction. 

The influence of POS is likely to extend to creativity and innovation along with other 

outcomes, but this possibility has received little empirical attention [38]. Similarly, empirical 

evidences indicated that supportive social relationships in organizations are crucial to predict 

individual creativity [49], especially support from top management [50].  According to the social 

exchange theory, the support provided by immediate supervisors exerts an influence on 

subordinates’ creativity [51].  This notion is similar with the findings of  Lin and Liu [52], who 

reported that supervisory encouragement and work group support are significantly related to 

individual perceived innovation. Based on these reasons, we believe that similar effects may hold 

for employee creativity. Thus, the following hypothesis is proposed:   

Hypothesis-H6: Perceived organizational support is positively related to employee’s work 

creativity. 

The effects of employee engagement 

Engagement is an individual-level construct, which lead to and an impact on individual-

level outcomes [30].  Employee’s job engagement is associated with individuals feel obliged to 

bring themselves more deeply involvement in their role performances [53].  Since the term 

“employee engagement” has been titled in the way of model or theory development [30]. Thus, 

this study operationalizes the dentition of job involvement as “employee engagement”, which 

refers to the degree to which employee identifies with his or her job, actively involved in it, and 
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express his or her performance important to self-worth [54].  In practical terms, engagement may 

be viewed as an energized satisfaction [55]. The correlation between employee engagement and 

job satisfaction have examined in nursing context [e.g., 56, 57], non-specific research context 

[e.g., 30], and undergraduate students at Kansas State University and Midwestern public 

university [e.g., 58, 59]. Although previous studies tend to support the hypothesis that 

engagement and job satisfaction are distinct, it remains unclear how an established employee 

engagement scale will relate to job satisfaction, which is mostly ignored to examine in high-tech 

industry research. Along with these arguments, we assume that employees engaging more in their 

work will result in higher level of job satisfaction. Thus, the following hypothesis is proposed: 

Hypothesis-H7: Employee’s job engagement is positively related to job satisfaction. 

Ul-Haq et al. [60] has confirmed that higher employee engagement will result in higher 

creativity. Ul-Haq et al. argued that both employee engagement and job satisfaction predict 

employee creativity at work. In problem solving, when employees are deeply engagement in 

their job, they are more likely to enhance higher levels of job satisfaction, which in turn to lead 

them to generate more innovative or creative ideas to achieve high performance. If engagement 

does predict the employee creativity when she/he satisfies with her/his job, it also demonstrates 

the functional nature of job satisfaction. Therefore, the following hypothesis is proposed: 

Hypothesis-H8: Job satisfaction partially mediates the relationship between employee’s job 

engagement and creativity. 

The effect of job satisfaction 

Job satisfaction can be considered as the employees’ satisfaction, which reflects the extent 

to which they enjoy the job [45].  Job satisfaction is defined as being a positive feeling about 

one’s job resulting from an evaluation of its characteristics [61]. Employees’ job satisfaction is 
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one of the most important factors predicting organizational performance [62]. Existing literature 

generally assumes that higher job satisfaction is associated with higher individual outcomes [9, 

63]. This study outlines that the link between job satisfaction and employee creativity has rarely 

been explored.  Logical thinking, we assume that when employees are satisfied with their job, 

they would spend more time to work better and more innovatively. Therefore, this study believes 

that a higher level of job satisfaction is associated with better employee creativity at work. Thus, 

the following hypothesis is proposed: 

Hypothesis-H9: Employee’s job satisfaction is positively related to employee creativity. 

Research Framework 

 This present conceptual model is expected to contribute to our understanding about how 

social exchange and organizational justice theories impact on employee’s job engagement, 

satisfaction, and creativity, at cross-level analysis (i.e., Hypothesis 1, 2, 3, 4, 5, & 6).  At 

individual-level analysis (Hypothesis 7, 8 & 9), the relationship among employee’s job 

engagement, satisfaction, and creativity can be explained by individual creativity theory. The 

interrelationships among research constructs and the corresponding nine hypotheses are 

illustrated in Figure 1. 
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Figure 1. Proposed cross-level framework of employee creativity 

 

Method 

Measurement scales 

Procedural Justice 

 According to Loi and Yang [13], and Holtz and Harold [12], procedural justice was 

treated at the organizational-level, and six items (α=.85) were adopted from Scott, Colquitt, and 

Zapata-Phelan [15]. Three employees in R& D department were invited to rate the degree of 

procedure justice toward their manager. 

Perceived Organizational Support 

Eight items of perceived organizational support (α=.93) were adopted from Rhoades, 

Eisenberger, and Armeli [64]. This construct was also treated at the organizational level analysis. 

Three employees in R& D department were invited to rate overall perceptions of their 

organizations. 
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Employee Engagement and Job Satisfaction 

At individual analysis, six items (α=.87) of employee engagement were operationalized 

from Avery, McKay, and Wilson [65] and five items of job satisfaction (α=.95) were adopted 

from Brayfield and Rothe [66], which were modified by Lambert, Hogan, and Griffin [24].  

Three employees in R& D department were invited to rate these items.  

Employee Creativity 

To reduce common bias issues from data collection procedures, which collected from the 

same sources [67].  This study asked one manager in R&D department of each sample firms to 

rate their three subordinates using six-item scale of employee creativity (α=.90) from Scott and 

Bruce [68]. This construct has been treated as individual analysis [e.g., 69, 70].    

The measurement of questionnaire items was translated from English to Chinese. A 

standard translation and back-translation procedure was performed to validate the meanings of 

measurement items and a-7 point Likert scale was used for all research constructs (i.e., from 

1=strongly disagree to 7=strongly agree). 

Control Variables 

Two control variables were included in the study: (1) job tenure, and (2) educational 

background to control of both levels for further analyses. 

Sampling Procedures 

Data collection procedure was focused on two level analyses: organizational level 

(manager/supervisor) and individual level (employees/subordinates). This study selected 200 

high-tech firms from the top 1000 firms as listed by Common Wealth Magazine in Taiwan 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1166



(2010). Then, a 1:3 matched pairwise of one manager/ or supervisor and three subordinates in the 

R&D department of each high-tech firm were designed and operated. This procedure consists of 

two stages: First, the managers of human resource department of each high-tech firm were asked 

to select one manager and three employees from the R&D department to participate in our 

survey. Second, the survey package were sent to the assigned R&D managers/supervisors to 

rates measurement items of procedural justice and perceived organizational support that 

exercised by the managers/supervisors. The managers/supervisors are also asked to rate their 

three subordinates with measurement items of employee creativity. Then, three assigned 

subordinates of the assigned managers were asked to rate the measurement items of employee 

engagement and job satisfaction.  A total of 200:600 (1:3 x 200) pairwise questionnaires were 

sent to 200 high-tech firms and 106 were returned. However, 28 matched pairs of samples for the 

firms (i.e., 28 supervisors/ or managers and 84 subordinates) were excluded as outliers. The 

outliers were deleted using the graphical method, which is a residual scatter plot in the range of 

±3 standard deviation [71]. Finally, the valid responses received from 78 firms which included 

78 supervisors/ or managers and 234 subordinates (with a response rate of 53 percent). 

Therefore, data from 78 supervisors/ or managers at the organizational-level and 234 

subordinates at individual-level were used for further analysis.  

Analytical Strategy 

The Intraclass Correlation Coefficients (ICCs) technique was adopted to assess the interrater 

reliability of judgments as provided by the R&D department the high-tech firms. The term 

interrater reliability is used here to refer to the degree to which judges are “inter-changeable”, 

which is to say the extent to which judges “agree” on a set of “judgments” [72]. In this study, the 

ICC1 coefficient represents the proportion of variance in ratings at an individual level that is 
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attributed to group membership; whereas the ICC2 coefficient represents the reliability of the 

group level means [73].   

According to James et al. [72] and Mathieu, Gilson, and Ruddy [74], the minimum cut-off 

value for ICC1 is .12 and for ICC2 is .60. The ICC1 coefficients were .425 for employee 

engagement, .287 for job satisfaction, and .412 for employee creativity. The ICC2 coefficients 

were .887 for employee engagement, .725 for job satisfaction, and .789 for employee creativity, 

respectively. Taken together, these results showed that the inter-rater (within-group) agreement 

to be acceptable. 

The within-group agreement (rwgs) was calculated for organizational level of analysis. In the 

case of the 78 high-tech firms, the mean of their rwgs was .91 for procedural justice, 0.96 for 

perceived organizational support.  All of the mean rwgs were greater than the conventionally 

accepted value of .70  [75], indicating a reasonable level of agreement.  

Hierarchical linear modeling was used to test cross-level effects of relationship within-

person (individual level) and between-person (organizational level)  [e.g., 76, 77]. Thus, this 

study uses hierarchical linear modeling (HLM 7) to conduct a cross-level analysis of Hypotheses 

1-6 and structural equation modeling (SEM: AMOS 20) to test Hypotheses 7-9 at individual-

level. 

In HLM, Level 2 models estimate the intercepts and slopes of between-person relations. To 

test cross-level effects of Hypotheses 1-6, we regressed employee engagement, job satisfaction, 

and creativity onto procedural justice and perceived organizational support at Level 2 and 

entered control variables (i.e., education and job tenure) at Level 1. In these analyses, we 

centered the Level 2 predictor variables at each individual’s means. This procedure effectively 
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controls for the potentially confounding effects of between-person (organizational-level) 

differences on the within-person (individual-level) relationships [e.g., 13, 78].  

At Level 1, the pooled values of the Level 2 parameters are used as dependent variables that 

are predicted by the between individual variables (i.e., procedural justice and perceived 

organizational support) and control variables. To assess the cross-level effects of between-

individual level procedural justice and perceived organizational support, a precondition of 

significant variance in the Level 2 slopes should be supported [79]. 

Results 

Reliability Tests 

Confirmatory factor analysis (CFA was conducted to assess convergent and construct validity 

of the measurement model at both organizational and individual levels [80].  First order-factor 

model was adopted to examine each individual research construct, the result of these procedures 

indicated that standardized loading for all items exceeded .70 and that t-values were higher than 

1.96 (p<.001), which satisfied the threshold as recommended by Hair et al. [71]. Then, second 

order CFA was conducted to examine overall measurement model of the organizational level 

(i.e., procedural justice and perceived organizational support), as shown in Figure 2 and Table 1. 

The second order CFA of overall measurement model of individual level was also performed 

(i.e., employee engagement, job satisfaction, and employee creativity), as shown in Figure 3 and 

Table 2. The results showed the overall goodness-of fit assessment for both level analyses are 

satisfied with the threshold,  which thus demonstrating that the research model can be presented 

as a good model fit with adequate convergent validity and construct reliability [e.g., 71, 81, 82, 

83]. Therefore, means, standard deviations, and correlations among control and research 
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variables of both level analyses are reported in Table 3 and 4. Consistent with the literature, each 

research variable had significant correlations.  

Table 1 Results of CFA (organizational level—N=78) 

Construct Variables Standardized 
loading t-value AVE 

Procedural justice (PJ)   .680 
Pj1 Job decisions are made by this organization in an 

unbiased manner.  
.774*** 9.591  

Pj2 This organization makes sure that all employee 
concerns are heard before job decisions are made. 

.761*** 9.24  

Pj3 To make job decisions, this organization collects 
accurate and complete information. 

.903*** 13.741  

Pj4 This organization clarifies decisions and provides 
additional information when requested by employees.  

.943*** A  

Pj5 All job decisions are applied consistently across all 
affected employees.  

.781*** 9.586  

Pj6 Employees are allowed to challenge or appeal job 
decisions made by this organization. 

.766*** 9.217  

Perceived organizational support (POS)   .637 
Pos1 This organization really cares about my well-being. .800*** A  
Pos2 This organization strongly considers my goals and 

values. 
.843*** 8.545  

Pos3 This organization shows little concern for me. (Reversed 

code) 
.823*** 8.273  

Pos4 This organization cares about my opinions. .765*** 7.547  
Pos5 This organization is willing to help me if I need a 

special favor. 
.823*** 8.265  

Pos6 Help is available from this organization when I have a 
problem. 

.748*** 7.236  

Pos7 This organization would forgive an honest mistake on 
my part. 

.781*** 7.694  

Pos8 If given the opportunity, this organization would take 
advantage of me. (Reversed code) 

<.60 Deleted  

     
Notes:  χ2 = 62.904, df = 58, GFI = .903, AGFI = .847, CFI=994, RMSEA = .033, (p=.307>.05). 
                    ***p<.001, **p<.01, *p<.05, and significant level at a t-value >1.96 
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Table 2 Results of CFA (employee level—N=234) 

Construct Variables Standardized 
loading t-value AVE 

Employee engagement (ENG)   .744 
Eng1 I spend much effort to engage in my job. .827*** 18.623  
Eng2 I spend considerable time trying to do my work 

right. 
.921*** 24.987  

Eng3 I often think about having greater opportunities at 
work to learn and grow. 

.923*** A  

Eng4 The company’s mission makes me feel my job is 
important. 

.892*** 22.775  

Eng5 I am highly committed to improving quality work. .855*** 20.21  
Eng6 My supervisor/fellow employees encourage my job 

development.  
.745*** 15.297  

Job satisfaction (JS)   .699 
Js1 I feel fairly well satisfied with my job. .770*** 14.813  
Js2 I find real enjoyment in my job. .840*** 17.592  
Js3 Most days I am enthusiastic about my job. .810*** 16.327  
Js4 I like my job better than the average worker does. .871*** 18.726  
Js5 I definitely dislike my job (Reverse coded). .885*** A  

Employee creativity (ECR)   .665 
Ecr1 We encourage and emphasize or reinforce 

creativity by employees. 
.902*** 

19.506  

Ecr2 We respect employees’ ability to function 
creatively. 

.869*** 20.333  

Ecr3 We allow employees to try to solve the same 
problems in different ways. 

.907*** 
A 

 

Ecr4 We expect employees to deal with problems in 
different ways. 

.882*** 21.06  

Ecr5 We will reward employees who are creative in 
doing their job. 

.907*** 22.585  

Ecr6 We will publicly recognize those who are creative. .902*** 19.506  
 
Notes:  χ2 = 95.812, df = 79, GFI = .952, AGFI = .917, RMR = .027, (p=.096>.05). 
                    ***p<.001, **p<.01, *p<.05, and significant level at a t-value >1.96 
 
 

Table 3 Correlation matrix of research variables (supervisor level—N=78) 

Variables Mean Std. D 1 2 3 4 
1. POS 5.039 1.025 .928 

   2. PJ 4.842 1.140 .697** .926 
  3. Education 1.410 0.746 0.023 -0.007 n/a 

 4. Job tenure 1.513 0.785 -0.119 -0.152 .589** n/a 
**. Correlation is significant at the 0.01 level (2-tailed). 

         Internal consistency reliabilities appear as bold numbers along the diagonal. n/a=not available. 
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Table 4 Correlation matrix of research variables (employee level—N=234) 

Variables Mean Std. D 1 2 3 4 5 
1. ENG 4.187 1.138 .942 

    2. JS 3.799 0.800 .771** .926 
   3. ECR 4.687 0.991 .761** .797** .939 

  4. Education 1.594 0.819 0.056 0.056 0.01 n/a  
5. Job tenure 1.539 0.753 .146* .148* .206** .453** n/a 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
    Internal consistency reliabilities appear as bold numbers along the diagonal. n/a=not available. 

 

  

Figure 2 Second order-CFA of organizational 
level (N=78) 

Figure 3 Second order-CFA of individual level 
(N=234) 
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Hypotheses Testing 

Cross-Level Hypotheses (HLM) 

To determine if the variance in slopes at Level 2 was related to procedural justice and 

perceived organizational justice (Hypotheses 1-6), we first examined an intercepts-as-outcomes 

model as a preliminary model, which includes procedural justice and perceived organizational 

justice as predictors of employee engagement, job satisfaction, and employee creativity, 

respectively. This procedure provided a baseline model for illustrating the change in explained 

variance (R2) in the Level 1 slopes with the addition of the interaction terms. Then, we examined 

a slopes-as-outcomes model at Level 2. Table 5 provides a summary of the models and results 

used to test Hypotheses 1-6. We controlled for job tenure and education in our tests of each 

hypothesis. Only, job tenure and education were significant in the model for Hypothesis 3 

(γ10=.075 and γ10=.081, p<.05). 

The findings indicated that procedural justice has positive and significant effect on employee 

engagement (γ01=.284, p<.01, R2=.267), job satisfaction (γ01=.553, p<.001, R2=.392), and 

creativity (γ01=.519, p<.001, R2=.307), which provided support for Hypothesis 1, Hypothesis 2, 

and Hypothesis 3, respectively.  As can be seen in Table 5, results showed that perceived 

organizational support also has a positive and significant influence on employee engagement 

(γ01=.366, p<.001, R2=.208), job satisfaction (γ01=.647, p<.001, R2=.367), and employee 

creativity (γ01=.511, p<.001, R2=.289), which confirmed Hypothesis 4, Hypothesis 5, and 

Hypothesis 6, respectively.  
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Table 5 Hierarchical Linear Modeling Results for procedural justice and perceived organizational support 

Model 
Parameter Estimates 

R2 γ00 γ01 γ10 γ11 σ2 τ00 τ11 
Hypothesis 1: Procedural justice and employee engagement 
L1:ENGij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(PJj) + u0j 3.636***(t= 44.99, p<.001) .284**(t=2.442, p<.01) .014 .024 .331 .039 .048 .267 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Hypothesis 2: Procedural justice and job satisfaction  
L1: JSij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(PJj) + u0j 3.777***(t=38.454, p<.001) .553*** (t=5.870, p<.001) .056 .005 .346 .078 .026 .392 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Hypothesis 3: Procedural justice and employee creativity 
L1:ECRij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(PJj) + u0j 3.654*** (t=50.48, p<.001) .519*** (t=7.883, p<.001) .075* .081* .245 .031 .018 .307 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Hypothesis 4: Perceived organizational support and employee engagement 
L1:ENGij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(POSj) + u0j 3.631*** (t=44.37,p<.001) .366**(t=2.496,p<.01) .0032 .013 .329 .068 .038 .208 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Hypothesis 5: Perceived organizational support and job satisfaction 
L1: JSij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(POSj) + u0j 3.766***(t=50.74,p<.001) .647***(t=8.22,p<.001) .097 .050 .347 .098 .049 .367 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Hypothesis 6: Perceived organizational support and employee creativity 
L1:ECRij= β0j + β1j*(JTij) + β2j*(Eduij) + rij         
L2: β0j = γ00 + γ01*(POSj) + u0j 3.642***(t=48.176,p<.001) .511***(t=7.570,p<.001) .032 .028 .268 .046 .028 .289 
       β1j = γ10 + u1j         
       β2j = γ11 + u2j         
Note:     ***p<0.001, **p<0.01, *p<0.05. L1 = Level 1 (N=234) ; L2 = Level 2 (N=78); γ00 = Intercept (unstandardized coefficient) of Level 2 regression predicting 
β0j; γ01 = Slope (standardized coefficient) of Level 2 regression predicting β0j; γ10 = Intercept (standardized coefficient) of Level 2 regression predicting β1j; γ11 = 
Intercept (standardized coefficient) of Level 2 regression predicting β2j; σ

2 = Variance in Level 1 residual (i.e., variance in rij ); τ00 = Variance in Level 2 residual 
for models predicting β0j  (i.e.,  variance in u0j ); τ11 = Variance in Level 2 residual for models predicting β1j (i.e., variance in  u1j).  POS= Perceived organizational 
support; PJ=Procedural justice; JT = Job tenure; Edu = Education; ENG= Employee engagement; JS= Job satisfaction, ECR = Employee creativity. R2 
calculations were computed following Hofmann, Griffin, and  Gavin  [84] and Hofmann, Morgeson, and Gerras [85]. 
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Structural Equation modeling (SEM) 

Structural equation modeling (SEM) was adopted to test the maximum likelihood estimate 

method and Hypotheses 7-9. The results showed (see Figure 8 and Table 6) that χ2 = 106.676; df 

= 80; GFI = .945; AGFI = .907; RMR =.033, and p=.025, all of which satisfied the threshold as 

suggested by Hair et al. [71].  Hypothesis 7 predicted employee engagement to have a positive 

effect on job satisfaction. The findings provided support for Hypothesis 7 (β=.80; p <.001; 

t=12.827).  Hypothesis 9 predicted job satisfaction to have a positive effect on employee 

creativity. The results provided support Hypothesis 9 (β=.69; p <.001; t=8.715). Finally, the 

prediction of the effect of employee engagement and employee creativity has confirmed and 

provided partially support for Hypothesis 8 (β=.22; p <.01; t=3.151). As suggested by Baron and 

Kenny’s test [86] (i.e., structural models of First: independent variable must be shown to be 

significant related to the mediator; Second: independent variable must be shown to be significant 

related to the dependent variable, and Third: mediator must affect the dependent variable) which 

indicated that job satisfaction has partially mediated the relationship between employee and 

employee creativity. This notion is in line with Sobel’s test [87] illustrated that z-test statistic 

must be exceeded a value of t-test=1.96, which indicated that mediator effect exists. In this study 

z-test=6.151, (p<.001) > 1.96. Therefore, we assume that job satisfaction plays an important role 

as mediating effect, as proposed in Hypothesis 8. 
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Table 6. Path coefficient of structural model 

Path relationship Standardized 
coefficient SE t-value p 

H7: Employee engagement Job satisfaction .80*** .039 12.827 <.001 
H9: Job satisfaction Employee creativity .69*** .107 8.715 <.001 
H8: Employee engagement Employee creativity .22** .059 3.151 .002 
Goodness of fit assessment     

Chi-square (χ2) = 106.676 (p=.025)   
Df = 80    

GFI = .945    
AGFI = .907    
RMR = .033    

 

Notes: ***p<.001, **p<.01, *p<.05, and significant level at t-value >1.96. 

 ENG=Employee engagement; JS=Job satisfaction; ECR=Employee creativity. 

 
Figure 4 Structural model of individual level 
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Discussion 

In a case of the analysis of cross-level, the effects of procedural justice on employee 

engagement, job satisfaction, and employee creativity were confirmed by this study, such as 

Hypothesis 1 (γ01=.284, p<.01, R2=.267), Hypothesis 2 (γ01=.553, p<.001, R2=.392), and 

Hypothesis 3 (γ01=.519, p<.001, R2=.307), respectively. Conceptually, these relationship have 

been mostly ignored with regard to empirical testing, therefore, this study may lack the evidence 

to support the present findings. Since previous studies have fail to discover the effect of 

procedural justice on employee’s job engagement in individual analysis at non-specific research 

context [e.g.,30] and cross-sectional of service contexts in Malaysia  [e.g., 31]. Thus, the findings 

of this study were confirmed at cross-level analysis of employee-supervisor pairs in high-tech 

industries. This finding is also in line with previous findings at individual analysis, such as Saks 

[30] used unspecific samples, McFarlin and Sweeney [35] used student samples, Hon and Lu 

[37] examined expatriate outcomes, and cross-sectional survey about complaint handling 

experiences of passengers waiting [e.g., 88]. The effect of procedural justice on employee 

creativity was confirmed in this study, while this effect at individual analysis was uncovered by  

Simmons [40] in a study of doctoral students.   

 To verify whether the perceived organizational support has  a positive and significant on 

employee engagement, job satisfaction, and employee creativity, the results of the analysis 

provided support for Hypothesis 4 (γ01=.366, p<.001, R2=.208), Hypothesis 5 (γ01=.647, p<.001, 

R2=.367), and Hypothesis 6 (γ01=.511, p<.001, R2=.289), respectively.  The link between POS 

and employee engagement was confirmed by this study at cross-level analysis. This finding is 

also in line with previous empirical findings at individual analysis, which proposed that social 

exchange perspectives (i.e., perceived organizational support) [e.g., 30], and supervisory support 
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have a positive influence on employee work engagement [e.g., 89], and job engagement [e.g., 

31]. At individual level analysis, the relationship between POS and job satisfaction has been 

empirical examined by previous studies on a variety of research contexts [e.g., 1, 7, 8, 13, 16, 17, 

48].  However, at cross-level analysis, this relationship is confirmed by this study. In previous 

extension literature of POS, cross-level effects of relationship between POS and employee 

creativity has been very rare. These study results are in in line with a few findings in the social 

exchange literature, which posited that the support provided supervisor  has a positive influence 

on subordinate’s work creativity [51], and supervisory encouragement and work group support 

are positively related to individual perceived work innovation [52].  

In summary, the findings of this study at cross-level analysis were validated previous 

empirical evidences which examined at individual analysis. According to the extension theory of 

social exchange, we can conclude that POS and procedural justice play very critical role in 

explaining individual behavior and outcomes at cross-level analysis.  Based on the findings of 

this study, it is indicated that supervisors/managers in the R&D of each high-tech firm has 

similar perceptions on how to treat and encourage their subordinates to achieve work 

performance. On the other hand, individual employees with higher levels of support and justice 

or fair treatment from managers in work units seem to be key sources to build high level of 

individual’s commitment to job engagement, satisfaction, and creativity at work. 

Managerial Implications 

The aim of this study was to enable managers to adopt more appropriate work practices 

to enhance individual employee’s job engagement and thereby their job satisfaction and 

creativity at work. This research provides additional evidence to support the limited amount in 
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the literature of organizational justice indicating that procedural justice of treatment can 

influence employee engagement, job satisfaction and employee creativity [38].  The extension 

literature of the social exchange theory also confirmed that perceived organizational support can 

predict employee engagement, job satisfaction, and employee creativity at cross-level analysis in 

high-tech context. Thus, this study contributes to cross-effects that employee-supervisor pairs 

can be explained by the social exchange and organizational justice theories. The findings of this 

study are to provide manager-employee dyadic relationship with some efforts for decision-

making process, using fair procedures to enhance employee performance [90].   

From another perspective, the findings of this study also indicated that fair treatment and 

high level support from organization either among supervisors or between supervisor and 

subordinates are key resources by which to increase employee retention, and reduce turnover 

intention [e.g., 29, 91]. When subordinates feel satisfied with the fairness of treatment and higher 

levels of support from their working unit, they tend to have higher levels of organizational 

commitment, as well as lower levels of work conflict and job stress [e.g., 5, 7].  In line with 

previous study, procedural justice leads to promote better perceptions of legitimacy and trust in 

the organization [24]. According to Farme, Tierney, and Kung-McIntyre [92], “if employees 

view procedures as fair, they may view the organization positively (commitment), even if they 

are currently dissatisfied with such personal outcomes.” Basically, it is imperative for 

correctional organizational support and fair treatment to recognize those characteristics of the 

organization that contribute to a less stressed, more satisfied and committed to engaging in 

workforce, which may lead to increase more work creativities. Therefore, it is expected that 

these additional findings may be good resources to enhance the relationship between employees 

and managers/organizations at work units. It is also believed that a better understanding of 
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matched employee-manager pair relationships is very important for building human and social 

capital in organizational learning and justice context. 

Limitations and Future Research 

This study integrates a comprehensive model to investigate employee-supervisor/or 

manager dyadic relationship at high-tech industries, by extending theories of social exchange and 

organizational justice. These theories revealed that procedural justice and POS can predict 

individual employee outcomes, such as job engagement, satisfaction, and creativity. However, a 

few limitations were still recognized by this study that may provide better development for future 

research. First, this study suspects that employee engagement may play an important role as 

mediator for the influences of procedural justice on employee creativity and job satisfaction.  For 

example, the influence of each procedural justice is first on job satisfaction, and through 

employee attitudes toward work engagement [24].  Thus, it is suggested that further research 

should examine cross-mediating effects in order to better provide additional findings which can 

enhance the validity and generalizability of the current findings. We hope this study will 

stimulate further interest in examining the effects of support and justice on both level analyses. 

Second, since our research samples focus on Chinese context, this study suspects that 

leadership styles (i.e., transformational) [e.g., 93], empowerment leadership [e.g., 69], and cross-

cultural differences (i.e., individualism vs collectivism, and power distance) [e.g., 94, 95] may 

influence individual employee outcomes, such as employee creativity. Thus, the above variables 

should be included for future study. Third, at both organizational and individual level analyses, 

most justice research ignores the relationships among employee engagement, job satisfaction, 

and employee creativity. Thus, the findings of this study are also in lack of empirical support 
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from previous studies.  Future research can extend this framework to study on cross-sectional 

contexts, such as using samples from the United States, European, and other Asia countries in 

order to achieve generalizability of research findings.  

 Fourth, this study focuses on employee-supervisor pairs in the R&D department of high-

tech firms in Taiwan, which seems to be a small portion for representing for total staffs of such 

high-tech firms. It is suggested that future research should take a closer look at cross-functional 

units or teams rather than single units alone. Cross-functional units (i.e., R&D, marketing, and 

production department) may enhance individual employees to come up with developing and 

creating useful ideas to perform their job effectively. As suggested by  Lussier and Achua [96], 

cross-functional units/teams are brought together to perform unique tasks to create innovative 

product designed to achieve high levels of organizational performance and satisfy customers.  

Fifth, future studies should explore not only the impact of perceived organizational 

support and procedural justice on employee’s job engagement, satisfaction, and creativity, but 

also the impact of perceived organizational support and procedural justice on other areas of 

employee behaviors, such as life satisfaction, psychological and emotional withdrawal from the 

job, intention to quit, turnover, and absenteeism [24]. Finally, a basic direction for future 

research is to determine whether organizational expectations and individual outcomes other than 

those constructs that examined here in this study will yield similar predictive patterns for 

procedural justice and organizational support [35].  It is suggested that a more accurate 

conceptualization of the extension literature of social exchange, and procedural justice will better 

serve both researchers and practitioners in understanding the impact of justice or fair procedures 

in organizations [17, 88]. Organizations should encourage managers to enhance quality 
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relationship, which may in turn foster POS and fairness procedures to increase subordinates 

attitudes and behavior at workplace. 

 

References 

[1] Rhoades, L. & Eisenberger, R. Perceived Organizational Support: A Review of the Literature. 
Journal of Applied Psychology, 2002, 87(4),698-714. 

[2] Skarlicki, D.P. & Latham, G.P. How Can Training Be Used to Foster Organizational Justice? 
In: The Handbook of Organizational Justice Edited by: Greenberg J, Colquitt JA. NJ: 
Erlbaum: Mahwah; 2005. pp. 3-56. 

[3] Blau, P.M. Exchange and Power in Social Life. New York:Academic Press, 1964. 

[4] Chen, Z.X., Aryee, S. & Lee, C. Test of a Mediation Model of Perceived Organizational 
Support. Journal of Vocational Behavior, 2005, 66(3),457-470. 

[5] Tremblay, M., Cloutier, J., Simard, G. et al. The Role of Hrm Practices, Procedural Justice, 
Organizational Support and Trust in Organizational Commitment and in-Role and Extra-
Role Performance. The International Journal of Human Resource Management, 2010, 
21(3),405-433. 

[6] Bies, R.J. Are Procedural Justice and Interactional Justice Conceptually Distinct? In: 
Handbook of Organizational Justice. Edited by: Greenberg  J, Colquitt JA. New Jersey: 
Psychology Press; 2005. pp. 85-112. 

[7] Baranik, L.E., Roling, E.A. & Eby, L.T. Why Does Mentoring Work? The Role of Perceived 
Organizational Support. Journal of Vocational Behavior, 2010, 76(3),366-373. 

[8] Erdogan, B. & Enders, J. Support from the Top: Supervisors' Perceived Organizational 
Support as a Moderator of Leader-Member Exchange to Satisfaction and Performance 
Relationships. Journal of Applied Psychology, 2007, 92(2),321-330. 

[9] Taris, T.W. & Schreurs, P.J.G. Well-Being and Organizational Performance: An 
Organizational-Level Test of the Happy-Productive Worker Hypothesis. Work & Stress, 
2009, 23(2),120-136. 

[10] Casper, W.J., Harris, C., Taylor-Bianco, A. & Wayne, J.H. Work–Family Conflict, Perceived 
Supervisor Support and Organizational Commitment among Brazilian Professionals. 
Journal of Vocational Behavior, 2011, 79(3),640-652. 

[11] Zhang, Y., Farh, J.-L. & Wang, H. Organizational Antecedents of Employee Perceived 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1182



Organizational Support in China: A Grounded Investigation. The International Journal of 
Human Resource Management, 2011, 23(2),422-446. 

[12] Holtz, B. & Harold, C.M. Fair Today, Fair Motorrow? A Longitudinal Investigation of 
Overall Justice Perceptions. Journal of Applied Psychology, 2009, 94(5),1185-1199. 

[13] Loi, R., Yang, J. & Diefendorff, J.M. Four-Factor Justice and Daily Job Satisfaction: A 
Multilevel Investigation. Journal of Applied Psychology, 2009, 94(3),770-781. 

[14] George, J.M. & Jones, G.R. Understanding and Managing Organizational Behavior. New 
Jersey, NJ:Pearson Prentice Hall, 2008. 

[15] Scott, B.A., Colquitt, J.A. & Zapata-Phelan, C.P. Justice as Dependent Variable: 
Subbordinate Chrisma as a Predictor of Intenterpersonal and Informational Justice 
Perceptions. Journal of Applied Psychology, 2007, 92(6),1597-1609. 

[16] Begley, T.M., Lee, C. & Hui, C. Organizational Level as a Moderator of the Relationship 
between Justice Perceptions and Work-Related Reactions. Journal of Organizational 
Behavior, 2006, 27(6),705–772. 

[17] Ambrose, M.L. & Schminke, M. The Role of Overall Justice Judgments in Organizational 
Justice Research: A Test of Mediation. Journal of Applied Psychology, 2009, 94(2),491-
500. 

[18] Judge, T.A. & Colquitt, J.A. Organizational Justice and Stress: The Mediating Role of 
Work-Family Conflict. Journal of Applied Psychology, 2004, 89(3),395-404. 

[19] Klendauer, R. & Deller, J. Organizational Justice and Managerial Commitment in 
Corporate Mergers. Journal of Managerial Psychology, 2009, 24(1),29-45. 

[20] Eisenberger, R., Huntington, R. & Sowa, D. Perceived Organizational Support. Journal of 
Applied Psycology, 1986, 71(3),500-507. 

[21] Lio, R., Hang-yue, N. & Foley, S. Linkaging Employee's Justice Perceptions to 
Organizational Commitment and Intention to Leave: The Mediating Role of Perceived 
Organizational Support. Journal of Occupational and Organizational Psychology, 2006, 
79(1),101-120. 

[22] Colquitt, J.A. & Greenberg, J. Organizational Justice: A Fair Assessment of the State of the 
Literature. In: Organizational Behavior: The State of the Science Edited by: Greenberg J. 
Mahwah, NJ: Erlbaum; 2003. pp. 165-210. 

[23] Greenberg, J. The Social Side of Fairness: Interpersonal and Informational Classes of 
Organizational Justice. In: Justice in the Workplace: Approaching Fairness in Human 
Resource Management. Edited by: Corpanzano R. NJ: Erlbaum: Hillsdale; 1993. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1183



[24] Lambert, E.G., Hogan, N.L. & Griffin, M.L. The Impact of Distributive and Procedural 
Justice on Correctional Staff Job Stress, Job Satisfaction, and Organizational 
Commitment. Journal of Criminal Justice, 2007, 35(6),644-656. 

[25] Greenberg , J. The Social Side of Fairness: Interpersonal and Informational Classes of 
Organizational Justice. In: Justice in the Workplace: Approaching Fairness in Human 
Resource Management. Edited by: Cropanzano R. Hilsdale, NJ: Lawrence Erlbaum 
Association; 1993. pp. 79-103. 

[26] Moon, H., Kamdar, D., Mayer, D.M. & Takeuchi, R. Me or We? The Role of Personality 
and Justice as Other-Centered Antecedents to Innovative Citizenship Behaviors within 
Organization. Journal of Applied Psychology, 2008, 93(1),84-94. 

[27] Colquitt, J.A., Conlon, D.E., Wesson, M.J. et al. Justice at the Millennium: A Meta-Analytic 
Review of 25 Years of Organizational Justice Research. Journal of Applied Psychology, 
2001, 86(3),425-445. 

[28] Aryee, S., Budhwar, P.S. & Chen, Z.X. Trust as a Mediator of the Relationship between 
Organizational Justice and Work Outcomes: Test of a Social Exchange Model. Journal of 
Organizational Behavior, 2002, 23(3),267-285. 

[29] Paré, G. & Tremblay, M. The Influence of High-Involvement Human Resources Practices, 
Procedural Justice, Organizational Commitment, and Citizenship Behaviors on 
Information Technology Professionals' Turnover Intentions. Group & Organization 
Management, 2007, 32(3),326-357. 

[30] Saks, A.M. Antecedents and Consequences of Employee Engagement. Journal of Managerial 
Psychology, 2006, 21(7),600-619. 

[31] Sze, C.C. & Angeline, T. Engaging Employees to Their Jobs: Role of Exchange Ideology as 
a Moderator. African Journal of Business Management, 2011, 5(10),3986-3994. 

[32] Ang, S., Van Dyne, L. & Begley, T.M. The Employment Relationships of Foreign Workers 
Versus Local Employees: A Field Study of Organizational Justice, Job Satisfaction, 
Performance, and Ocb. Journal of Organizational Behavior, 2003, 24(5),561-583. 

[33] Cohen, A. & Veled-Hecht, A. The Relationship between Organizational Socialization and 
Commitment in the Workplace among Employees in Long-Term Nursing Care Facilities. 
Personnel Review, 2010, 39(5),537-556. 

[34] Maslach, C., Schaufeli, W.B. & Leiter, M.P. Job Burnout. Annual Review of Psychology, 
2001, 52(1),397-422. 

[35] McFarlin, D.B. & Sweeney, P.D. Distributive and Procedural Justice as Predictors of 
Satisfaction with Personal and Organizational Outcomes. Academy of Management 
Journal, 1992, 35(3),626-637. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1184



[36] Alexander, S. & Ruderman, M. The Role of Procedural and Distributive Justice in 
Organizational Behavior. Social Justice Research, 1987, 1(2),177-198. 

[37] Hon, A.H.Y. & Lu, L. The Mediating Role of Trust between Expatriate Procedural Justice 
and Employee Outcomes in Chinese Hotel Industry. International Journal of Hospitality 
Management, 2010, 29(4),669-676. 

[38] Clark, K. & James, K. Justice and Positive and Negative Creativity. Creativity Research 
Journal, 1999, 12(4),311-320. 

[39] Amabile, T.M., Barsade, S.G., Mueller, J.S. & Staw, B.M. Affect and Creativity at Work. 
Administrative Science Quarterly, 2005, 50(3),367-403. 

[40] Simmons, A.L. The Influence of Openness to Experience and Organizational Justice on 
Creativity. Creativity Research Journal, 2011, 23(1),9-23. 

[41] Oldham, G.R. & Cummings, A. Employee Creativity: Personal and Contextual Factors at 
Work. Academy of Management Journal, 1996, 39(3),607-634. 

[42] Dayan, M. & Colak, M. The Role of Procedural Justice in the New Product Development 
Process. European Journal of Innovation Management, 2008, 11(2),199-218. 

[43] Hsieh, C.W. & Guy, M.E. Performance Outcomes: The Relationship between Anaging the 
“Heart” and Managing Client Satisfaction. Review of Public Personnel Administration, 
2009, 29(1),41-57. 

[44] Asealage, J. & Eisenberger, R. Perceived Organizational Support and Psychological 
Contracts: A Theoretical Integration. Journal of Organizational Behavior, 2003, 
24(4),491-509. 

[45] Shiu, Y.M. & Yu, T.W. Internal Marketing, Organisational Culture, Job Satisfaction, and 
Organisational Performance in Non-Life Insurance. The Service Industries Journal, 
2010, 30(6),793-809. 

[46] Cheng, B.S., Jiang, D.Y. & Riley, J.H. Organizational Commitment, Supervisory 
Commitment, and Employee Outcomes in the Chinese Context: Proximal Hypothesis or 
Global Hypothesis? Journal of Organizational Behavior, 2003, 24(3),313-334. 

[47] Petty, M.M., McGee, G.W. & Cavender, J.W. A Meta-Analysis of the Relationships between 
Individual Job Satisfaction and Individual Performance. Academy of Management 
Review, 1984, 9(4),712-721. 

[48] Riggle, R.J., Edmondson, D.R. & Hansen, J.D. A Meta-Analysis of the Relationship between 
Perceived Organizational Support and Job Outcomes: 20 Years of Research. Journal of 
Business Research, 2009, 62(10),1027-1030. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1185



[49] Talbot, R., Cooper, C. & Barrow, S. Creativity and Stress. Creativity and Innovation 
Management, 1992, 1(4),183-193. 

[50] Zeldman, M.I. How Management Can Develop and Sustain a Creative Environment. 
Advanced Management Journal, 1980, 4523-27. 

[51] Amabile, T.M., Schatzel, E.A., Moneta, G.B. & Kramer, S.J. Leader Behaviors and the 
Work Environment for Creativity: Perceived Leader Support. The Leadership Quarterly, 
2004, 15(1),5-32. 

[52] Lin, C.Y.Y. & Liu, F.C. A Cross-Level Analysis of Organizational Creativity Climate and 
Perceived Innovation: The Mediating Effect of Work Motivation. European Journal of 
Innovation Management, 2012, 15(1),55-76. 

[53] Kahn, W.A. Psychological Conditions of Personal Engagement and Disengagement at 
Work. Academy of Management Journal, 1990, 33(4),692-724. 

[54] Robbins, S.P. & Judge, T.A. Organizational Behavior. New Jersey, NJ:Pearson Prentice 
Hall, 2007. 

[55] Warr, P.B. & Inceoglu, I. Job Engagement, Job Satisfaction and Contrasting Associations 
with Person-Job Fit. Journal of Occupational Health Psychology, 2011, In Press. 

[56] Simpson, M.R. Predictors of Work Engagement among Medical-Surgical Registered Nurses. 
Western Journal of Nursing Research, 2009, 31(1),44-65. 

[57] Giallonardo, L.M., Wong, C.A. & Iwasiw, C.L. Authentic Leadership of Preceptors: 
Predictor of New Graduate Nurses' Work Engagement and Job Satisfaction. Journal of 
Nursing Management, 2010, 18(8),993-1003. 

[58] Wefald, A.J. & Downey, R.G. Construct Dimensionality of Engagement and Its Relation 
with Satisfaction. The Journal of Psychology, 2009, 143(1),91-112. 

[59] Alarcon, G.M. & Lyons, J.B. The Relationship of Engagement and Job Satisfaction in 
Working Samples. The Journal of Psychology, 2011, 145(5),463-480. 

[60] Ul-Haq, I., Ali, A., Umer-Azeen, M. et al. Mediation of Role Employee Engagement in 
Creativity Work Process on the Relationship of Transformational Leadership and 
Employee Creativity. European Journal of Economics, Finance and Administrative 
Sciences, 2010, (25),94-101. 

[61] Robbins, S.P. & Judge, T.A. Organizational Behavior. New Jersey:Pearson, 2013. 

[62] Comm, C.L. & Mathaisel, D.F.X. Accessing Employee Satisfaction in Service Firms: An 
Example in Higher Education. Journal of Business and Economic Studies, 2006, 6(1),43-
53. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1186



[63] Vermeeren, B., Kuipers, B. & Steijn, B. Two Faces of the Satisfaction Mirror: A Study of 
Work Environment, Job Satisfaction and Customer Satisfaction in Dutch Municipalities. 
Review of Public Personnel Administration, 2011, In Press. 

[64] Rhoades, L., Eisenberger, R. & Armeli, S. Affective Commitment to the Organization: The 
Contribution of Perceived Organizational Support. Journal of Applied Psychology, 2001, 
86(5),825-836. 

[65] Avery, D.R., McKay, P.F. & Wilson, D.C. Engaging the Aging Workforce: The Relationship 
between Perceived Age Similarity, Satisfaction with Coworkers, and Employee 
Engagement. Journal of Applied Psychology, 2007, 92(6),1542-1556. 

[66] Brayfield, A.H. & Rothe, H.F. An Index of Job Satisfaction. Journal of Applied Psychology, 
1951, 35(5),307-311. 

[67] Podsakoff, P.M., MacKenzie, S.B., Lee, J.Y. & Podsakoff, N.P. Common Method Biases in 
Behavioral Research: A Critical Review of the Literature and Recommended Remedies. 
Journal of Applied Psychology, 2003, 88(5),879-903. 

[68] Scott, S.G. & Bruce, R.A. Determinants of Innovative Behavior: A Path Model of Individual 
Innovation in the Workplace. Academy of Management Journal, 1994, 37(3),580-607. 

[69] Zhang, X. & Bartol, K.M. Linking Empowering Leadership and Employee Creativity: The 
Influence of Psychological Empowerment, Intrinsic Motivation, and Creative Process 
Engagement. Academy of Management Journal 2010, 53(1),107-128. 

[70] Hon, A.H.Y. Enhancing Employee Creativity in the Chinese Context: The Mediating Role of 
Employee Self-Concordance. International Journal of Hospitality Management, 2011, 
30(2),375-384. 

[71] Hair, J., Black, W., Babin, B.J. & Anderson, R.E. Multivariate Data Analysis. New 
Jersey:Prentice Hall, 2010. 

[72] James, L.R., Demaree, R.G. & Wolf, G. Estimating within-Group Interater Reliability with 
and without Response Bias. Journal of Applied Psychology, 1984, 69(1),85-98. 

[73] Bliese, P.D. Within-Group Agreement, Non-Independence, and Reliability: Implications for 
Data Aggregation and Analyses. In: Multilevel Theory, Research, and Methods in 
Organizations: Foundations, Extensions, and New Directions. Edited by: Klein KJ, 
Kozlowski SWJ. San Francisco: Jossey-Bass; 2000. 

[74] Mathieu, J.E., Gilson, L.L. & Ruddy, T.M. Empowerment and Team Effectiveness: An 
Emperical Test of an Intergrated Model. Journal of Applied Psychology, 2006, 91(1),97-
108. 

[75] James, L.R., Demaree, R.G. & Wolf, G. Rwg: An Assessment of within-Group Interrater 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1187



Agreement. Journal of Applied Psychology, 1993, 78(5),306-309. 

[76] Raudenbush, S.W. & Bryk, A.S. Hierarchical Linear Models: Applications and Data 
Analysis Methods. Newbury Park, CA:Sage, 2002. 

[77] Hofmann, D.A., Giffin, M.A. & Gavin, M.B. The Application of Hierachical Linear 
Modeling to Organizational Research. In: Multilevel Theory, Research, and Methods in 
Organization: Foundation, Extensions, and Directions. Edited by: Klein KJ, Kozlowski 
SWJ. San Francisco: Jossey-Bass; 2000. 

[78] Enders, C.K. & Tofighi, D. Centering Predictor Variables in Cross-Sectional Multilevel 
Models: A New Look at an Old Issue. Psychological Methods, 2007, 12(2),121-138. 

[79] Hofmann, D.A. An Overview of the Logic and Rationale of Hierarchical Linear Models. 
Journal of Management, 1997, 23(6),723-744. 

[80] Anderson, J.C. & Gerbing, D.W. Structural Equation Modeling in Practice: A Review and 
Recommended Two-Step Approach. Psychological Bulletin, 1988, 103(3),411-423. 

[81] Gerbing, D.W. & Anderson, J.C. Monte Carlo Evaluations of Goodness of Fit Indices for 
Structural Equation Models. Social Methods & Research 1992, 21132-160. 

[82] Lu, C.S., Lai, K.h. & Cheng, T.C.E. Application of Structural Equation Modeling to 
Evaluate the Intention of Shippers to Use Internet Services in Liner Shipping. European 
Journal of Operational Research, 2007, 180(2),845-867. 

[83] Kline, R.B. Principles and Practice of Structural Equation Modeling. New York:Guilford 
Press, 2011. 

[84] Hofmann, D.A., Griffin, M.A. & Gavin, M.B. The Application of Hierachical Linear 
Modeling to Organizational Research. In: Multilevel Theory, Research, and Methods in 
Organizations. Edited by: Klein KJ, Kozlowski SWJ. New York: Jossey-Bass; 2000. 

[85] Hofmann, D.A., Morgeson, F.P. & Gerras, S.J. Climate as a Moderator of the Relationship 
between Leader-Member Exchange and Content Specific Citizenship: Safety Climate as 
an Exemplar. Journal of Applied Psychology, 2003, 88(1),170-178. 

[86] Baron, R.M. & Kenny, D.A. The Moderator-Mediator Variable Distinction in Social 
Psychological Research: Conceptual, Strategic, and Statistical Considerations. Journal 
of Personality and Social Psychology, 1986, 55(6),1173-1182. 

[87] Sobel, M.E. Asymptotic Confidence Intervals for Indirect Effects in Structural Equation 
Models. Sociological Methodology, 1982, 13(1982),290-312. 

[88] Ambrose, M.L., Hess, R.L. & Ganesan, S. The Relationship between Justice and 
Attitudes: An Examination of Justice Effects on Event and System-Related Attitudes. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1188



Organizational Behavior and Human Decision Processes 2007, 103(1),21-36. 

[89] Menguc, B., Auh, S., Fisher, M. & Haddad, A. To Be Engaged or Not to Be Engaged: The 
Antecedents and Consequences of Service Employee Engagement. Journal of Business 
Research, 2012, In Press. 

[90] Zapata-Phelan, C.P., Colquitt, J.A., Scott, B.A. & Livingston, B. Procedural Justice, 
Interactional Justice, and Task Performance: The Mediating Role of Intrinsic Motivation. 
Organizational Behavior and Human Decision Processes, 2009, 108(1),93-105. 

[91] Alarcon, G.M. & Edwards, J.M. The Relationship of Engagement, Job Satisfaction and 
Turnover Intentions. Stress and Health, 2011, 27(3),e294-e298. 

[92] Farmer, S.M., Tierney, P. & Kung-McIntyre, K. Employee Creativity in Taiwan: An 
Application of Role Identity Theory. Academy of Management Journal, 2003, 46(5),618-
630. 

[93] Gong, Y., Huang, J.-C. & Farh, J.-L. Employee Learning Orientation, Transformational 
Leadership, and Employee Creativity: The Mediating Role of Employee Creative Self-
Efficacy. Academy of Management Journal, 2009, 52(4),765-778. 

[94] Hofstede, G. Cultural Consequences: International Differences in Work-Related Value. 
London:Sage 1980. 

[95] Kirkman, B.L., Chen, G., Farh, J.-L. & Lowe, K.B. Individual Power Distance Orientation 
and Follower Reactions to Transformational Leaders: A Cross-Level, Cross-Cultural 
Examination. Academy of Management Journal, 2009, 52(4),744-764. 

[96] Lussier, R.N. & Achua, C.F. Effective Leadership. Canada:Thomson South-Western, 2007. 

 

  
 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1189



1 
 

SIGNALING THEORY OF LEGITIMACY 

 
Olga IVANOVA 

ICN Business School 
13 rue Michel Ney 

54037 Nancy Cedex – France  
e-mail: olga.ivanova@icn-groupe.fr 

tel: +33 (0)3 83 17 37 94 
  
 
 

Abstract 
The signaling theory of legitimacy is based on the signaling theory in economics and the strategic perspective 
of organizational legitimacy. When evaluating audiences discount a particular organization based on certain 
characteristics, the latter can use valid signals of legitimacy to communicate its adherence to the requirements 
of the stakeholders. The evaluating audiences’ discount is called “organizational liability.” Two main types of 
liabilities have been identified – internal (based on characteristics inherent to the organization) and external – 
based on characteristics of the environment itself. Organizational liabilities are the determinants of the process 
of legitimation, which in this case represents the process of accumulation of valid signals of legitimacy. 
 
 
Key words: organizational legitimacy, signaling, liabilities 
 

  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1190



2 
 

SIGNALLING THEORY OF LEGITIMACY 

 

The goal of this paper is to propose a signaling theory of legitimacy which is based on the signaling theory in 

economics and the strategic perspective on organizational legitimacy. When evaluating audiences discount a 

particular organization based on certain characteristics (internal and/or external), the latter can use valid signals 

of legitimacy to communicate its adherence to the requirements of the relevant stakeholders’ groups. The 

evaluating audiences’ discount is called “organizational liabilities” - the determinants of the process of 

legitimation.  

 

The requirements that a signal has to meet in order to be defined as ‘a valid signal” are: 1) to be observable; 2) 

to be costly to imitate and 3) carry shared meaning between the sending (legitimacy-claiming) and the receiving 

(legitimacy-granting) party. Contexts characterized by high level of information asymmetry resulting in adverse 

selection and moral hazard are the settings in which the use of signals is very important.  

 

The article is organized as follows. First, we examine the postulates of the the signaling theory in economics. 

Second, we present the specificities of the strategic perspective on organizational legitimacy. And third, we 

develop the theoretical basis of the signaling theory of legitimacy.  

 

Signaling Theory in Economics 

 

In order to develop the theoretical premises of the signaling theory of legitimacy, we first present the postulates 

of the signaling theory developed in economics (Spence 1973, 1974). 

 

Signaling Theory Basic Assumptions  

In economics, signaling theory relates quality and uncertainty when economic actors with different grades of 

quality exist in the market. The sellers possess more knowledge about the quality of what (s)he offers than the 

buyers - a situation known as information asymmetry (Akerlof 1970). In environments characterized with 

information asymmetries, one party can use available signals to reduce the uncertainty about a course of action 

(Spence 1973, 1974).  

 

The signals are observable characteristics, actions and/or activities that are costly and difficult to imitate as well 

as subject to manipulation by the sending party. Signaling creates a win-win situation “If individuals were 

willing or able to reveal their information, everybody [at the market] can be made better off” (Rothschild and 

Stiglitz, 1976). On the contrary, the absence of signals causes market inefficiency (Eliasberg and Robertson 

1988). 
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Organizations can use signals to communicate certain characteristics or qualities to their evaluating audiences. 

Not all signals can be used in the communication process between organizations. Signals should be able to 

convey certain information content between the sending and the receiving party. These signals are called ‘valid 

signals’. Below, we look at the requirements based on which are signals is determined to be valid or not. 

Thereafter, we discuss the types of signals and the contexts when using signals is important.      

 

Valid Signals  

A valid signal is a signal that reduces the level of uncertainty between the economic actors (Pollock and Gulati 

2007). In order to serve as uncertainty-reducing signal, the latter should fulfill three important criteria. It has to 

be: 

� Observable – a signal can effectively distinguish one economic actor from another one only if the 

respective party can view the characteristic and/or the activity possessed by the other party in the 

exchange process. For example, in the labor market context, an employer can verify the diploma of a 

candidate (Spence 1973). 

� Costly (implying difficult) to imitate (Spence 1973, Milgrom and Roberts 1986) – a signal will 

effectively distinguish one economic actor from another one only when the signaling costs are positively 

correlated with actor’s productive capability. If the signal becomes ubiquitous, the actors will not be 

distinguishable based on it (Spence 1973). For example, in the labor market context, candidates of 

inferior quality do not possess the skills or abilities needed to earn certain educational degree. Signaling 

costs can include not only financial outlays but also psychic and other costs (i.e. time) (Spence 1973). 

 

� Shared meaning – this is a condition added to the two above-mentioned characteristics of valid signals 

in economics. A valid signal has to carry the same (or similar) meaning for the sending (legitimacy-

claiming) and the receiving (legitimacy-granting) party. If this condition does not hold, the 

informational value of the signal is very little, if any.  

 

Besides the labor markets where it originated, signaling theory is applied to many other contexts. Moreover, 

different attributes are examined as valid signals carrying important informational content which decreases the 

information asymmetry between the exchange parties. Some examples include: long-term incentive plans 

(Westphal and Zajac 1998), stock repurchase plan (Zajac and Westphal 2004), certification contest (Wade et al. 

2006), corporate name change (Lee 2001), media ranking (Rindova et al. 2005) CEO stock options (Certo 

2003), strategic alliances (Gulati and Higgins 2003), etc.  

 

Depending on the evaluative criteria used, signals can fall into two main groups: (1) based on whether they can 

be controlled or not by the focal organization (fully-controlled and partially-controlled), and (2) based on their 

informational content (signals of product/service quality and signals of firm’s quality).  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1192



4 
 

 

Below, we examine the different types of signals. 

 

Typology of Signals 

1. Fully-Controlled and Partially-Controlled Signals  

The fully-controlled signals (also called indices) are organizational characteristics in the direct control of 

organizations (Spence 1973). In the management literature, some examples of fully-controlled signals include 

board structures (Certo 2003) and managerial background (D’Aveni 1989, 1990; Higgins and Gulati 2003). 

The partially-controlled signals (also called signals) are observable organizational characteristics that are 

largely outside the control of the focal company (Spence 1973).  

 

Even though the partially-controlled signals may result from actions initiated by the focal actor, these signals 

are provided by third parties who make their own decisions (Pollock and Gulati 2007). Partially controlled 

signals are as frequently used as the fully controlled signals (Pollock and Gulati 2007), such as: third-party 

endorsements (Gulati and Higgins 2003; Higgins and Gulati 2003, 2006; Stuart et al. (1999); certification 

contests (Rao 1994; Rindova et al. 2005; Wade et al. 2006), and market reactions (Rao et al. 2001). 

 

2. Signals of Product/Services Quality and Signals of Firm’s Quality  

Based on their informational content, signals can be divided into two main groups: (1) signals of 

product/service quality, and (2) signals of firm’s quality and future prospects. I look at these two categories 

below. There are several institutions that function as valid signals of product quality – product 

guarantee/warranty (Grossman 1981), brand name, licensing practices indicating levels of proficiency (i.e. 

licensing of doctors, lawyers, and barbers) (Akerlof 1970: 499-500) and minimum quality standards (Leland 

1979), seller liability (Heinkel 1981), etc. Signals are not only confined to (output) product quality issues (Lee 

2001). They can also communicate the firm’s quality and future prospects. In example, firm’s reputation is used 

as a signal that provides information about the working conditions in the organization (Turban and Cable 2003).   

 

Signaling is particularly important in specific contexts. Below, we try to outline the specificities of these 

settings. 

 

Contexts in which Signals are Particularly Important 

The informational difference between buyers and sellers exist in many markets (Leland and Pyle 1977). Such 

markets, for example, are the financial markets between the borrower and the lender, between the IPO and the 

potential investors, between the entrepreneur and the business angels and/or venture capitalists providing 

financing (Leland and Pyle 1977), the intermediate markets for outsourcing services. Economists have 

discovered that the competition on the markets with imperfect information (or asymmetrical information) 
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between the exchanged actors is very complex (Rothschild and Stiglitz 1976). As a result, many institutions 

arise in order to decrease the difficulty related to the existing information asymmetry (Rothschild and Stiglitz 

1976).  

 

In mature and stable sectors, there is data (collected over many years) on organizations and their actions. In 

such sectors, when faced with uncertainty, market players can base their decisions on past experience and on 

potential partner’s status and/or reputation (Podolny 1994).   

 

Additionally, professional education and training of institutional investors (i.e. mutual and pension fund 

managers) and investment bankers serve to diffuse knowledge and skills in standard valuation practices 

(DiMaggio and Powell 1983). Markets typically rely on this codified knowledge and detailed analysis of 

financial, economic, and market data to reduce information asymmetry regarding inherent quality and to 

evaluate firms because such information reduces uncertainty (Alchian and Woodward 1988).   

 

However, during the emergence of new industries, investors and analysts lack a codified body of knowledge 

and industry-specific experience. In these contexts, firms often operate with new and unproven business models 

and compete against many rival start-ups, all jockeying for early market dominance. Information asymmetry is 

particularly problematic in new economic sectors because managers have great discretion over scarce financial 

capital and investors are inexperienced in these domains (Alchian and Woodward 1988).  

 

The situation of information asymmetry means that one party in the economic transaction has superior 

information than the other party (Akerlof 1970; Rothschild and Stiglitz 1976). There are two forms of 

opportunistic behavior that can arise from information asymmetry – adverse selection and moral hazard.   

 

1. Adverse Selection  

Adverse selection is a type of opportunistic behavior based on hidden and/or erroneous information that benefits 

the seller (Durand and Vargas 2003). The basis for the adverse selection is the qualitative difference in the 

initial conditions (Sanders and Boivie 2004). The basic idea of the adverse selection principle (or also called 

“lemon principle”) is that the ‘bad’ products are more likely to be selected than the ‘good’ products (Akerlof 

1970). This leads to pushing the good product sellers out of the market. As a result, if there is no mechanism or 

institution, which can overcome the information asymmetry (Hughes 1986) the market will fail (Akerlof 1970). 

In this case, sellers of high-quality products have incentives to develop mechanisms and/or use institutions that 

will help them sell their products or services at an appropriate price (Hughes 1986). Some suggested solutions 

are licensing (Leland 1979), imperfect quality testing (Heinkel 1981), product warranties (Grossman 1981) 

among others.   
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2. Moral Hazard 

Moral hazard is a risk of non-compliance of an action by an economic actor or an agent (in agent-principal 

relationship) (Durand and Vargas 2003). Moral hazard is related to the unobserved or hidden actions that can be 

undertaken by the economic actors driven by their utility (or profit) maximization (Arrow 1963; Sanders and 

Boivie 2004). In addition, moral hazard hampers the direct information transfer between economic actors 

(Leland and Pyle 1977).  

 

Adverse selection and moral hazard are compounded by the uncertainty of new economic sectors. 

Consequently, when valuing new firms in emerging industries, interested audiences are likely to use secondary 

sources of information to help identify qualitative differences across firms and their future prospects (Pollock 

and Gulati 2007; Sanders and Boivie 2004).  

 

Besides new economic sectors in established economies, the problems of adverse selection and moral hazard 

are typical for markets characterized with greater quality variation (Akerlof 1970). According to Akerlof 

(1970), these are the markets in underdeveloped countries, including transition economies. These environments 

are characterized by more dishonesty (Akerlof 1970) due to the overall chaos or lack of institutional framework 

to guide organizational behavior. When goods are sold in dishonest way on the market, the sellers misrepresent 

their quality. Thus, the problem for the buyer is to be able to identify the quality (Akerlof 1970). The cost of 

dishonesty lies not only in the amount by which the purchaser is cheated but also the cost includes the loss from 

driving legitimate business out of existence (Akerlof 1970). 

 

Organizations are dependent on the various groups of stakeholders for resources (Pfeffer and Salancik [1978] 

2003), which ensure their long-term survival ((Pfeffer and Salancik [1978] 2003; DiMaggio and Powell 1983). 

Hence, organizations are interested in using signals to decrease information asymmetry between them and their 

evaluating audiences. This can be also perceived as a way to signal organizational legitimacy. In the section 

below, we look at the theoretical approaches to organizational legitimacy which represent the basis of the 

signaling theory of legitimacy.  

 

Theoretical Approaches to Organizational Legitimacy 

 

In the field of organizational studies, there are two main theoretical approaches regarding organizational 

legitimacy (Suchman 1995): evaluative (also called strategic) adopted by most strategists (Parsons 1960; 

Thompson [1967] 2003), including population ecologists (Hannan and Freeman 1977, 1984) and resource 

dependence theorists (Ashforth and Gibbs 1990; Dowling and Pfeffer 1975; Pfeffer and Salancik [1978] 2003; 

Zimmerman and Zeitz 2002), and cognitive (or sometimes called institutional) adopted by neo-institutionalists 

(DiMaggio and Powell 1983, 1991; Meyer and Rowan 1977; Scott 1991, 2001, 2003; Zucker 1977).  
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The difference in the way the two schools interpret organizational legitimacy comes from the different way they 

view the organization, the environment and their relationship (Kraatz and Zajac 1997). The strategists adopted a 

technical perspective that regards organizations as rational actors functioning in a complex environment 

(Thompson [1967] 2003) “within which a product or a service is exchanged in a market such that organizations 

are rewarded for effective and efficient control of the work process” (Meyer and Scott 1983: 140). Hence, they 

emphasize the exchange interdependencies (Meyer and Rowan 1977) in place between the organization and its 

task environment (Thompson [1967] 2003).    

 

On another side, based on the sociological tradition, new institutionalists regard the organization as being 

confined by its environment (Tolbert and Zucker 1983) since it is a reflection of the prevailing societal myths 

(in the form of institutionalized practices and procedures) rather than actors involved in exchanges with their 

environment (Meyer and Rowan 1977). The organizational environments are perceived as comprised of 

“cultural elements, that is taken-for-granted beliefs and widely promulgated rules that serve as templates for 

organizing” (DiMaggio and Powell 1991: 27-28). Thus, neo-institutionalists emphasize the institutional rather 

than the technical aspect of the organizational environment (Meyer and Rowan 1977). In general, institutional 

environments have a broader definition – it is the meaning system in which an organization resides (Palmer and 

Biggart 2005) and it includes norms, standards, and expectations held by relevant constituencies (Kraatz and 

Zajac 1996).  

 

In addition, in terms of the way the two approaches regard the relationship “organization-environment,” the 

technical environments exercise control on the organizational output while the institutional environments 

reward organizations for establishing correct structures and processes by conferring them with legitimacy (Scott 

1991: 167). 

 

The concept of legitimacy is developed on the borderline between the organization and the environment in 

which it exists (Baum and Rowley 2005: 6) (see Fig. 1). “Legitimacy provides the linkage between 

organizational and societal level of analysis” (Dowling and Pfeffer 1975: 131) and helps researchers understand 

the relationship “organization-environment” by providing some insights on organizational viability and survival 

(Scott 2001: 158).   
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Fig. 1: Interdependence between the Organization and the Environment  

 
There are two main approaches to organizational legitimacy - evaluative and cognitive – discussed in the next 

section.   

 

Evaluative Approach to Organizational Legitimacy  

Since organizations are collective actors claiming to accomplish some specific set of ends, they need public 

support (Hannan and Freeman 1984). Legitimacy is perceived as an appraisal of organizational actions by the 

outer societal systems based on the congruence between organizational actions and the value system of the 

larger super-ordinate system (Parsons 1960: 175). Even though Parsons (1960: 176) states that the process of 

legitimation does not legitimate the value system of an organization but its actions, the latter themselves reveal 

the value system of an organization (Dowling and Pfeffer 1975).  

 

Within the evaluative approach to organizational legitimacy, we particularly examine the population ecology 

and resource dependence view on the concept.  

 

According to population ecologists, legitimacy is associated with public approval and it is directly linked to 

organizational survival (Hannan and Freeman 1984). Legitimacy is regarded as a valuable asset, which can 

increase the life chances of an organization (Hannan and Freeman 1984). 
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Indeed, population ecologists associate organizational legitimacy with two organizational characteristics – 

reliability and accountability (Hannan and Freeman 1984). Reliability is defined as the ability to “produce 

collective products of a given quality repeatedly” (Hannan and Freeman 1984: 153). Accountability is related to 

the ability of organizations to “account rationally for their actions” (Hannan and Freeman 1984: 153). In terms 

of accountability, organizations are not obliged to have certain processes and procedures in place; they just 

have to make internally consistent arguments that those exist to ensure the repeated rational allocation of 

resources (Hannan and Freeman 1984). As a result, the external approval favors inertial organizational 

structures that can demonstrate reliability and accountability based on reproduction of processes and routines 

within the organization (Hannan and Freeman 1984).  

 

At the same time, population ecologists perceive legitimacy as a constraint on organizational behavior in more 

general terms, and on organizational change and adaptation, in particular (Hannan and Freeman 1977). Change 

undermines the already acquired legitimacy based on the external requirements for reliability of performance 

(Delacroix and Swaminathan 1991).  

 

In the resource dependence tradition, legitimacy is viewed as a valuable resource, which organizations use in 

order to gain access to other resources required for their activities (Pfeffer and Salancik [1978] 2003). This way 

they ensure their continuous adaptation and survival (Pfeffer and Salancik [1978] 2003). In addition, some 

authors claim a relationship between legitimacy and organizational performance since they assume that the 

attracted resources are positively correlated with profitability (Mazza 1999: 42). Thus, the ultimate sign of 

legitimate organization is its profit making ability (Mazza 1999: 42). 

 

Since the resource-holders are the outside constituencies of an organization, the latter are the ones that confer 

organizational legitimacy (Perrow 1970; Pfeffer and Salancik [1978] 2003). It is said that legitimacy lies in the 

eye of the beholder (Ashforth and Gibbs 1990; Zimmerman and Zeitz 2002). Indeed, “legitimation is the 

process whereby an organization justifies to a peer or subordinate system its right to exist, that is to continue to 

import, transform, and export energy, material, or information” (Maurer 1971: 361). Hence, legitimacy is 

always controlled by the outside of an organization (Pfeffer and Salancik [1978] 2003: 194).  

 

It is interesting to note that legitimacy is known more often when organizational actions are perceived to be 

illegitimate rather than legitimate (Pfeffer and Salancik [1978] 2003: 194).  This is due to the fact that when an 

actual or potential discrepancy exists between the organizational value system and the value system of the 

larger super-ordinate system, organizations are subject to sanctions (legal, economic or social sanctions) 

(Dowling and Pfeffer 1975). Hence, organizations take steps to guarantee that their actions are legitimate 

(Parsons 1960). 
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A very important property of organizational legitimacy is the fact that it is socially-constructed (Berger and 

Luckman 1967), which means that it does not lie in the organization itself. Rather, legitimacy is a condition 

which the organization has accomplished based on relating with the environment and accepting certain rules 

and norms of the larger societal system (Pfeffer and Salancik 2003 [1978]: 194). This way the environment 

exercises certain external control on the organization (Pfeffer and Salancik [1978] 2003: 43).  

 

At the same time, strategists do not agree with the passive view of accepting the environmental control per se. 

They state that organizations can actively manage environmental demands by adopting different strategies in 

order to alter the environment so that it fits organizational capabilities (Pfeffer and Salancik [1978] 2003: 106).  

 

Strategists regard organizational legitimacy as being ambiguous (Pfeffer and Salancik [1978] 2003: 195) and 

problematic (Ahsforth and Gibbs 1990). It is ambiguous because it is not clear how large the part of the social 

system that supports the activities of an organization should be (Pfeffer and Salancik [1978] 2003: 194). It is 

also not known by which processes organizations evaluate the legitimacy of organizational actions (Pfeffer and 

Salancik [1978] 2003: 194). In addition, the mere standards of desirability of the external environment are 

varying from crystallized to ambiguous (Thompson [1967] 2003: 85).  

 

Legitimacy is problematic because of contradicting requirements of different stakeholders’ groups, changing 

norms and values, and difficulty in operationalization of social values (Ashforth and Gibbs 1990). Thus, 

organizational environments are considered not to be dependable based on changing requirements imposed on 

the organizations (Pfeffer and Salancik [1978] 2003: 2). When environments change the organizations face the 

dilemma whether to change with them (Pfeffer and Salancik [1978] 2003: 2). The changing environment 

creates hurdles for the focal organization in terms of ensuring the needed resources for organization’s 

operations.  

 

Furthermore, strategists view organizational legitimacy as being retrospective since organizations review their 

past actions in the context of the current social values and norms (Pfeffer and Salancik [1978] 2003: 195).  

 

Organizational institutionalists offer a complementing view on organizational legitimacy, which is called 

cognitive approach to organizational legitimacy.  

 

Cognitive Approach to Organizational Legitimacy 

In order to understand the way the institutionalists view legitimacy, it is important to look at the way they 

regard institutions. The latter are the building blocks of social life. Institutions are comprised of three elements 

– regulative, normative and cultural-cognitive – that “together with associated activities and resources, provide 

stability and meaning to social life” (Scott 2001: 48). In general, institutions are resistant to change (Giddens 
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1984: 24). They also tend to be reproduced and transmitted across generations through certain “carriers” – 

symbols, relational systems, routines and artifacts (Scott 2001: 48). Furthermore, institutions operate on 

multiple levels – from the world system to the interpersonal relationships (Scott 2001: 48).  

 

The importance of institutions for understanding the concept of legitimacy lies in the fact that they control and 

limit social action (Scott 2001: 50). Scott (2001: 50) states that institutions provide the guidelines for social 

behavior as well as the restrictions by “defining legal, moral and cultural boundaries setting off legitimate from 

illegitimate activities” (Scott 2001: 50).   

 

Scott (2001: 50) stated that institutions are both a property and a process. They are property at any given time 

because they represent the state of the social order (Scott 2001: 50). At the same time, the process of 

institutionalization (and deinstitutionalization) is the process when the institutions are formed (Scott 2001: 50). 

Legitimacy can also be both perceived as a property (an organization is perceived legitimate) and a process – 

the process of legitimation.  

 

New institutionalists view legitimacy emerging from the organizational compliance to the expectations of the 

external socio-cultural environment (Meyer and Rowan 1977; DiMaggio and Powell 1983). Even though the 

institutionalists emphasize the cultural-cognitive or taken-for-granted aspects of legitimacy (rather than 

normative and regulative), the elements based on which an organization is proclaimed as legitimate or 

illegitimate are again externally assessed (Meyer and Rowan 1977). The cultural-cognitive meaning is more 

likely to be imported from the environment (Scott 1991: 170) since culture is viewed as a “tool kit” from which 

organizations choose their ends (or purposes) and the strategies to accomplish them (Swidler 1986). This way, 

organizational actions are understood in the larger socio-cultural environment (Zucker 1977). Hence, Meyer 

and Scott (1983) and Scott (1991: 170) defined legitimacy as “the degree of cultural support for an organization 

– the extent to which the array of established cultural accounts provides explanation for its existence.”  

 

For the neo-institutional researchers, organizations are driven to adopt practices and procedures defined by 

prevailing concepts of rationalization, called “myths” (Meyer and Rowan 1977) or “cultural understandings” 

(Zucker 1977). They may not have anything to do with organizational efficiency or rationality (DiMaggio and 

Powell 1983) but they tend to persist as part of the objective reality (Zucker 1977) because they are considered 

“proper, adequate, rational, and necessary” by external constituents (Meyer and Rowan 1977). This is why 

organizations must integrate them (in the form of structural elements) in order to gain legitimacy and increase 

their survival chances (Meyer and Rowan 1977). Thus, neo-institutionalists envision a relationship between 

legitimacy and stability since organizations that do not adopt legitimate elements are more vulnerable to claims 

that they are “negligent, irrational, or unnecessary” (Meyer and Scott 1977).  

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1200



12 
 

It is important to note that for neo-institutionalists, the process of legitimation is the same as the process of 

institutionalization (Meyer and Rowan 1977; Suchman 1995) since the organizational actions are perceived to 

be legitimate only when they reflect the highly institutionalized and thus taken-for-granted elements of the 

societal environment (Meyer and Rowan 1977; DiMaggio and Powell 1991). In fact, institutionalization is 

perceived as both a process and a property (Zucker 1977). It is the process of transmission of the socially-

defined reality among actors (Zucker 1977), which corresponds to the process of legitimation. At the same 

time, at any point of the process, “the meaning of an act can be defined as more or less a taken-for-granted part 

of the social reality” (Zucker 1977: 728), which corresponds to the legitimacy property of an organization.  

 

Evaluative vs. Cognitive Approach to Organizational Legitimacy 

The basic difference between the two approaches lies in the fact that while the strategists adopt a managerial 

perspective and view organizations as being able to use actions (Ashforth and Gibbs 1990) in order to get (or 

maintain and repair) societal support, the institutionalists regard the cultural pressures that sector-wide 

structuration dynamics generate on organizational actions (Suchman 1995). In other words, strategists view 

organizations as actively managing their legitimacy by deciding on which strategies to adopt in order to satisfy 

the sometimes conflicting demands of various stakeholder groups. And the institutionalists regard the 

manager’s decisions being constructed by the same belief systems that determine audiences’ reactions. Hence, 

the latter adopt a more passive view on organizations as merely accepting the norms and expectations imposed 

by the outer super-ordinate system, which makes organizations in fact choose from a pre-defined set of 

alternatives. 

  

This is directly related to how the two groups view the process of legitimation. For the strategists, the process 

of legitimation is when the organizations act in order to increase their perceived legitimacy (Dowling and 

Pfeffer 1975: 122). For the institutionalists, the process of legitimation and the process of institutionalization 

(the collective structuration of fields) are the same (Suchman 1995).  

 

The strategic approach views legitimacy as a resource that an organization can manage (Zimmerman and Zeitz 

2002). The institutionalists, on the other side, do not view legitimacy as a commodity that can be exchanged but 

as “a condition reflecting perceived consonance with relevant rules and laws, normative support or alignment 

with cultural-cognitive frameworks” (Scott 2001: 59). In addition, legitimacy cannot be perceived as an input to 

the production process like the rest of the resources an organization utilizes in its activities (Scott 2001: 59). It 

has a rather symbolic value, which has to be displayed or signaled to the interested constituencies (Scott 2001: 

59).  

 

Even if the above-mentioned differences between the evaluative and cognitive approach to organizational 

legitimacy do persist, the line between them is not a clear-cut since a rapprochement is observed between 
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institutional theory on one side and population ecology and resource dependency on the other side (DiMaggio 

and Powell 1991: 32). A very good example is the shift in studies reflecting the institutional tradition – while 

the early works viewed the environment as imposing structures on individual organizations, the latter ones 

emphasize differences among organizations in the way they respond to the institutional pressures (Scott 2001: 

151). Indeed, all the theories regarding legitimacy are converging on the ideas that “organizations actively 

participate in the social construction of the environment” but their ability to exercise strategic choice is 

constrained by the socio-cultural environment, in which they exist (Lawrence 1999: 161).  

 

In accordance to the converging theoretical approaches, Suchman (1995) adopted an integrative approach to 

organizational legitimacy, integrating both the evaluative and cognitive dimensions of legitimacy. He also 

explicitly acknowledged the role of the different social constituencies in the legitimation dynamics by stating 

that “legitimacy is a generalized perception or assumption that the actions of an entity are desirable, proper, or 

appropriate within socially constructed system of norms, values, beliefs, and definitions” (Suchman 1995: 574). 

 

Even though there is a trend towards bridging the gap between the evaluative and the cognitive approach, for 

the purpose of this study, we adopt a strategic approach to organizational legitimacy. We assume that it is the 

managers to decide which characteristics to acquire or use in order to communicate in a meaningful way their 

conformity to the evaluating audiences’ expectations. 

 

Therefore, for the purpose of this study, organizational legitimacy is defined as a perception that an 

organization adheres to the evaluating audiences’ requirements and expectations. It is achieved based on the 

use of valid signals of legitimacy.  

 

Based on the above-presented signaling theory in economics (Spence 1973, 1974) and the strategic perspective 

of organizational legitimacy (Ashforth and Gibbs 1990; Dowling and Pfeffer 1975; Oliver 1991), we propose 

signaling theory of legitimacy. In the section below, the basis theoretical premises of the theory are discussed.  

 

Signaling Theory of Legitimacy 

 

The signaling theory of legitimacy states that when facing liabilities, organizations can use valid signals of 

legitimacy in order to demonstrate and/or communicate their conformity to evaluating audiences’ expectations. 

Based on the evaluation of the signals, legitimacy can be granted or not, which consequently increases or 

decreases the survival chances of organizations, respectively (see Fig. 2). 
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Fig. 2: Signaling Theory of Legitimacy 

 

In developing the signaling theory of legitimacy, we first define the concept of organizational liability. Then, 

different types of liabilities are presented. Afterwards, we discuss the consequences of legitimacy and we 

conclude with the implications of the theory itself.  

 

Organizational Liabilities 

In general, a liability is the state of being liable or likely to experience something undesirable (Oxford 

Dictionaries Online). Arend (2004) defined strategic liability as “those resources that damage and destroy a 

firm’s ability to generate rents.” When an organization faces a liability, it experiences a certain type of 

disadvantage in comparison to its potential competitors. In this study, organizational liability is defined as “the 

discount the evaluating audiences place on a particular organization in comparison to potential competitors.” 

The source of the liability can be inherent to the organization (internally-defined liabilities) or external to the 

organization (externally-defined liabilities).  

 

We use evaluating audiences as a general term to address all groups of stakeholders that are interested in the 

organization under scrutiny. Depending on the concrete industry and position of the organization in the value 

chain, the importance of the different stakeholder groups varies.  

 

The basic premises of the signaling theory of legitimacy are that by signaling their conformity to stakeholders’ 

expectations, organizations can overcome the liabilities they face and increase their survival chances. The 

signaling theory of legitimacy contributes to the strategic perspective of organizational legitimacy since any 

organization (no matter the type of liability it faces) can create a portfolio of signals in order to communicate its 

fit with the requirements of the evaluating audiences. Organizations are not passive actors accepting their 

condition (i.e. new and small ventures) – they can indeed improve their fit with the stakeholders’ expectations 

by utilizing valid signals of legitimacy. 
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Types of Liabilities 

Going back to Fig. 2, organizational liabilities can be internally- and externally-defined. The internally-defined 

liabilities are based on certain characteristics inherent to the organization, such as age (liability of newness) and 

size (liability of smallness). The externally-defined liabilities are derived from the environment in which the 

organization evolves, such as liability of market newness based on the fact that the organization is new to the 

market and liability of origin based on the instability of the environment in which an organization evolves.  

 

The liabilities of newness (Stinchcombe 1965), smallness (Freeman, Carroll and Hannan 1983) and foreignness 

(Zaheer 1995) are well-discussed in the literature. Certo (2003) added a new type of legitimacy – liability of 

market newness – which he used regarding organizations that undergo an IPO. Herein, it is suggested that 

liability of foreignness is a sub-type of the liability of market newness since it reflects only an organization that 

moves between two specific layers of the environment – i.e. from national to international. Liability of market 

newness is a broader term referring to organizations that move not only from one environmental layer to 

another one but also the ones that enter new markets in general (i.e. due to a diversification strategy).  

 

As it was mentioned earlier, the liability of origin (Bartlett and Ghoshal 2000) is related to the discount that 

evaluating audiences (both domestic and foreign) place on an organization due to its context of origin. Liability 

of origin is a complex phenomenon that is associated with the importation of instability from the environment 

in which an organization functions. The discount can be placed not only by organizations that have originated 

outside the transition environment but also by organizations that evolve in the transition environment itself. The 

reason for this is that all actors that interact with organizations evolving in transition environments experience 

elevated transaction costs (Meyer 2001).  

 

The type of organizational liability and the type of evaluating audiences directly reflect on the type of 

legitimacy sought. The latter determines the types of signals it is appropriate to use in order to efficiently 

communicate the conformity to the stakeholders’ expectations. In example, faced with liability of origin, 

organizations in transition environments can signal their legitimacy by using two sets of signals – signals of 

functional (demonstrating their resources and competencies) and signals of relational legitimacy (demonstrating 

their reliability as partners). The traditional typology of legitimacy (regulative, normative, cognitive and 

coming from the industry) is not meaningful in transitional contexts since it is directly linked to institutions, 

which are not well developed in this type of settings.    

 

Organizations may seek legitimacy for many reasons (Suchman 1995).  Below, we examine the reasons why an 

organization will engage in the process of legitimation.  
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Consequences of Organizational Legitimacy 

Suchman (1995) poses the important question “legitimacy for what?” and tries to establish the difference 

between what is legitimacy and the consequences of legitimacy. In general, Suchman (1995) distinguishes 

between two sets of reasons – continuity versus credibility and passive versus active support (Suchman 1995).  

 

1. Being Worthy vs. Being Understood 

The first set of reasons is associated with an increased “stability and comprehensibility of organizational 

activities” (Suchman 1995: 574). An organization may want to acquire legitimacy in order to be perceived as 

more worthy (Suchman 1995). For example, this may happen when the organization faces high level of 

environmental uncertainty or when the organization is young (liability of newness) and small (liability of 

smallness). As it is a valuable resource, legitimacy increases the chances that an organization will be granted 

other resources from interested stakeholders and thus, it influences in a positive way its survival chances. This 

way, organizational stability goes up. The increased stability later will act against the organization as it will be 

transformed into inertia. But from the moment of granting legitimacy, organizational worth increases.   

 

Another consequence of granting legitimacy is the fact that an organization is understood by its external 

evaluators. The organization wants to be evaluated by the audiences not only as more worthy (for resource 

granting purposes) but also as “more meaningful, more predictable and more trustworthy” (Suchman 1995). 

This is an important condition, which ensures that an organization is comprehensible and thus there is a need of 

it in the larger societal framework. If the organization does not fit the meaning framework, it will be considered 

as not needed and then its survival will be threatened.  

 

2. Passive Support vs. Active Support  

The second set of reasons why an organization seeks legitimacy is associated with whether it looks for active or 

passive support (Suchman 1995). These two terms “active support” versus “passive support” are associated 

with the level of legitimacy threshold that an organization needs to reach in order to be proclaimed as 

legitimate. This level depends on how involved is the audience. Thus, an organization which wants passive 

support has to reach a minimum threshold level of legitimacy. As Suchman (1995) puts it an organization may 

need just to be “left alone” by some group of stakeholders.  

 

An organization requires an active support from audiences that are not only passively interested in the way the 

organization is doing business but also actively involved in the process of elevating expectations towards the 

organization as well as the process of assessment. In this case, an organization will need to reach a higher 

threshold level of legitimacy.   
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As Suchman (1995) states the two sets of reasons basically show the same thing – when an organization wants 

a passive support, this can be associated with the condition in which the organization is merely willing to 

“make sense” or gain comprehensibility. And when an organization wants an active support, it wants to be 

perceived as being worthy and/or valuable (Suchman 1995). As an important resource, legitimacy makes 

organizations in general and their structures and processes in particular understood and perceived as worthy 

(Scott 2001). No matter what is the reason why an organization engages in the process of legitimation, if 

granted, legitimacy will increase its life chances.  

 

The process of legitimation implies that “organizations act to increase their perceived legitimacy” (Dowling and 

Pfeffer 1975: 122). Herein, we perceive the process of legitimation as being the process of accumulation of 

signals. Since any process has its determinants, Dowling and Pfeffer (1975) have identified what determines the 

process of legitimation.  Those determinants create discomfort in the organization and this way they exercise 

pressure on it to change. In fact, an organization has to experience misfit with the environment in order to 

undertake the process of legitimation.  

 

According to Dowling and Pfeffer (1975), the determinants of organizational legitimation include: changing 

societal norms and values (institutional change), competitive dynamics between the focal organization and 

other actors functioning in the same field (selection pressures), organization’s methods of operation and 

organization’s output (input-output mechanism and its fit with the organizational environment).  

 

For the purpose of this study, we assume that the determinants of the legitimation process are the liabilities they 

face, which have been already discussed. Based on the liabilities faced, organizations engage in the process of 

accumulation of signals of legitimacy. The latter can be considered a source of legitimacy or also called 

antecedents of organizational legitimacy.  

 

An antecedent of organizational legitimacy is an organizational characteristic based on which an organization 

can be evaluated by external audiences. At any particular point in time, these characteristics can be viewed as 

results of certain processes. The characteristics can be inherent to the organization (i.e. age) or it can be granted 

to the organization by association with other actors in the field (i.e. a certificate by a reputable organization). In 

the latter case, the source of legitimacy lies in the relationship with the external entity, which at the same time 

can be an evaluating stakeholder group. Depending on the result of the assessment process of the organizational 

characteristics, an organization can be granted legitimacy. 

 

The process of external assessment is subjective - each stakeholder grants legitimacy depending on the weight 

of importance it gives to a certain source and the particular needs it experiences at the moment of evaluation. 

The latter reflects how the organization granting legitimacy fits with its own environment. These two conditions 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1206



18 
 

are interrelated – in example, if an organization experiences pressing needs for certain input, it may give a 

higher weight to the organization that can provide it and grant legitimacy in an easier manner. Since 

organizational legitimacy lies in the eye of the beholder (Ashforth and Gibbs 1990), the weight allocated to 

each characteristic is subjective as long as the evaluation process is individually accomplished by the interested 

stakeholder and the latter did not rely on somebody else’s previously-done evaluation.  

 

Not all organizational characteristics can be used as sources of legitimacy. Only characteristics with signaling 

value attached are considered sources or antecedents of legitimacy. For this reason, they have to be observable, 

costly to imitate and share common meaning between the legitimacy-claiming and legitimacy-granting entities. 

Since the congruence of the rules, norms and beliefs of an organization with those of the environment has to be 

communicated from the sending to the receiving party and understood by the two parties the same way, the 

signals have to “make sense” (institutional perspective). Organizational legitimacy is a multi-faceted construct 

and each source/characteristic will signal certain aspects (or dimensions) of it.   

 

Conclusion  

Based on the signaling theory in economics and the strategic perspective on organizational legitimacy, herein 

we propose the signaling theory of legitimacy. Organizations facing liabilities (newness, smallness, market 

newness and origin) can employ valid signals of legitimacy to demonstrate their adherence to the stakeholders’ 

requirements and expectations. They use of portfolio of signals to support their claims in order to be granted 

legitimacy. This enhances their chances to survive in the long run.   

 

The processes of legitimacy claiming and legitimacy granting are different. They comprise the communication 

process between organizations based on shared meaning. The development of shared meaning is a process that 

corresponds to the process of institutionalization or the creation of institutions (formal and informal) within an 

environment. The signals are institutions that help the legitimacy-claiming and the legitimacy-granting entities 

interpret in the same (or at least in a similar way) the positioning of an organization. Without institutions, the 

communication process between organizations is impeded. Therefore, claiming and granting legitimacy 

becomes very difficult, if not impossible. 

 

This study focuses on communicating meaning between the legitimacy-claiming and legitimacy-granting 

entities based on portfolio of signals. Any organization can choose among many alternatives in building its 

portfolio. The challenge is to pick the most appropriate signals, which implies very good knowledge on the 

evaluating audiences’ requirements and expectations.  

 

The signaling theory of legitimacy is presented in the Figure 3. 
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Fig. 3: Signaling Theory of Legitimacy 

 

The signaling theory of legitimacy enhances the signaling theory in economics. Valid signals need to be 1) 

observable, and 2) costly to imitate. We added a third requirement: it has to carry a similar informational 

content (based on the institutions developed within the context) for the sending and the receiving party, which 

is even more important in uncertain environments. 

 

The signaling theory of legitimacy is important to explain the difficulties organization face when they move 

from one layer of the environment (i.e. national) to another one (i.e. international). Organizations evolving on 

the same environmental layer develop over time the same interpretation of signals. A challenge to the similar 

interpretation of signals occurs when an organization moves from one layer of the environment to another one.  

 

In addition, the signaling theory of legitimacy can be used to explain the difficulties organizations face when 

they operate in highly dynamic and unstable environments as well as environments going through institutional 

transitions. Such environments experience low level of institutionalization meaning that signals may not be 

understood the same way by all actors. Or the process of meaning construction of institutions has not been 

completed yet. Furthermore, in such environments, there might be noisy signals - signals whose informational 

value is deterred based on certain unlawful practices. As a result, the communication based on signals between 

organizations is impeded. The organizations themselves can be confused in how to claim their organizational 

legitimacy. Often, they act upon sporadic opportunities and scarce information.  

 

Signaling theory of legitimacy increases our understanding of the communication process between the 

organization and its evaluators. The weight evaluating audiences place on the signals is higher than on 

corporate communications since the former are proxies for certain internal organizational characteristics or 

processes. Plus, while the corporate communication is fully controlled by the organization, one part of the 

signals is partially-controlled. The informational content of the partially-controlled signals is more reliable for 

the evaluating audiences. 
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Organizations are prone to signal adherence to the evaluating audiences’ expectations when they face liabilities. 

The liabilities determine not only the need to signal legitimacy but also the type of legitimacy sought. Indeed, 

the concept of organizational liability can be further explored and its content enriched. Researchers can study 

the relationship between the liabilities faced by organizations and the types of legitimacy they attempt to 

acquire.  

 

Finally, a signaling theory of legitimacy was proposed in order to address the link between the liability 

experienced by an organization and the need to signal its legitimacy or the adherence to the evaluating 

audiences’ expectations.  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1209



21 
 

REFERENCES 

 

[1] Akerlof, G.A. 1970. The Market for “Lemons”: Quality Uncertainty and the Market 
Mechanism. The Quarterly Journal of Economics, 84(3): 488-500. 

[2] Alchian, A.A. and Woodward, S. 1988. The Firm is Dead: Long Live the Firm A Review 
of Oliver E. Williamson’s The Economic Institutions of Capitalism. Journal of 
Economic Literature, 26(March): 65-79. 

[3] Arend, R.J. 2004. The Definition of Strategic Liabilities, and their Impact on Firm 
Performance. Journal of Management Studies, 41(6): 1003-1027. 

[4] Ashforth, B.E. and Gibbs, B.W. 1990. The Double-Edge of Organizational Legitimation. 
Organization Science, 1(2): 177-194. 

[5] Bartlett, C.A. and Ghoshal, S. 2000. Going Global: Lessons from Late Movers. Harvard 
Business Review, 78(2): 132-142. 

[6]  Certo, T.S. 2003. Influencing Initial Public Offering Investors with Prestige: Signaling 
with Board Structures. Academy of Management Review, 28(3): 432-446. 

[7]  D’Aveni, R. A. 1989. Dependability and Organizational Bankruptcy: An Application  
      of Agency and Prospect Theory. Management Science, 35(9): 1120-1138. 
 
[8] D’Aveni, R.A. 1990. Top Managerial Prestige and Organizational Bankruptcy. 

Organization Science, 1(2): 121-142. 

[9]  Dowling, J. and Pfeffer, J. 1975. Organizational Legitimacy: Social Values and   
       Organizational Behavior. Pacific Sociological Review, 18(1): 122-136. 
 
[10] DiMaggio, P. J. and Powell, W. W. 1983. The Iron Cage Revisited: Institutional  
        Isomorphism and Collective Rationality in Organizational Fields. American Sociological     
        Review, 48(2): 147-160. 
 
[11] DiMaggio, P. J. and Powell, W. W. 1991. Introduction. In Powell, W. W. and  

P. J. DiMaggio (Eds.), The New Institutionalism in Organizational Analysis, The 
University of Chicago Press.  

 
[12] Durand, R. and Vargas, V. 2003. Ownership, Organization and Private Firms’  

Efficient Use of Resources. Strategic Management Journal, 24(7): 667-675. 
 

[13]  Eliashberg, J. and Robertson, T.S. 1988. New Product Preannouncing: A Market 
Signaling Study. Journal of Marketing Research, 25(3): 282-292. 

[14] Freeman, J., Carroll, G.R. and Hannan, M.T. 1983. The Liability of Newness: Age    
        Dependence in Organizational Death Rates. American Sociological Review, 48(5): 692-     
        710.  
 
[15] Grossman, S. J. 1981. The Informational Role of Warranties and Private Disclosure    

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1210



22 
 

         about Product Quality. Journal of Law and Economics, 24(3): 461-483. 
 

[16] Gulati, R. and Higgins, M. 2003. Which Ties Matter When? The Contingent Effects  
        of Interorganizational Partnerships on IPO Success. Strategic Management Journal,     
        24(2): 127-144. 
 

[17] Hannan, M. T. and Freeman, J. 1977. The Population Ecology of Organizations.  
       American Journal of Sociology, 82(5): 929-964. 
 
[18] Hannan, M. T. and Freeman, J. 1984. Structural Inertia and Organizational Change.  
       American Sociological Review, 49(2): 149-164. 
 
[19] Heinkel, R. 1981. Uncertain Product Quality: The Market for Lemons with an Imperfect    
        Testing Technology, Bell Journal of Economics, 12(2): 625-636. 
 
[20] Higgins, M.C. and Gulati, R. 2006. Stacking the Deck: The Effects of Top Management  
        Backgrounds on Investor Decisions, Strategic Management Journal, 27: 1-25. 
 
[21] Lawrence, T. B. 1999. Institutional Strategy. Journal of Management, 25(2): 161-188. 
 
[22] Lee, P. M. 2001. What’s in a Name.com? The Effects of ‘.Com” Name Changes on  
        Stock Prices and Trading Activity. Strategic Management Journal, 22(8): 793-804. 
 

[23] Leland, H.E. and Pyle, D.H. 1977. Information Asymmetry, Financial Structure, and 
Financial Intermediation.The Journal of Finance, 32(2): 371-387.  

[24] Mazza, C. 1999. Claim, Intent, and Persuasion: Organizational Legitimacy and the 
Rhetoric of Corporate Mission Statements. KluwerAcademic Publishers. 

[25] Meyer, K. E. 2001. Institutions, Transaction Costs, and Entry Mode Choice in Eastern  
        Europe. Journal of International Business Studies, 32(2): 357-367. 
 
[26] Meyer, J. W. and Rowan, B. 1977. Institutionalized Organizations: Formal Structure  
        as Myth and Ceremony. The American Journal of Sociology, 83(2): 340-363. 
 
[27] Meyer, J. W. and Scott, R. W. 1983. Organizational Sociology: Social Institutions.  
        Sage: Beverley Hills. 
 

[28] Milgrom, P. and Roberts, J. 1986. Price and Advertising Signals of Product Quality. The 
Journal of Political Economy, 94(4): 796-821. 

[29] Parsons, T. 1960. Structure and Process in Modern Societies. The Free Press: New  
        York. 
 
[30] Pfeffer, J and Salancik, G. [1978] 2003. The External Control of Organizations: A    
       Resource Dependence Perspective. Stanford, CA: Stanford University Press, 2nd edition. 
[31] Podolny, J.M. 1994. Market Uncertainty and the Social Character of Economic 

Exchange. Administrative Science Quarterly, 39(3): 458-483. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1211



23 
 

[32] Pollock, T.G. and Gulati, R. 2007. Standing out From the Crowd: The Visibility-
Enhancing Effects of IPO-related Signals on Alliance Formation by Entrepreneurial 
Firms. Strategic Organization, 5(4): 339-372. 

[33] Rindova, V.P., Williamson, I.O., Petkova, A.P. and Sever, J. M. 2005. Being Good or 
Being Known: An Empirical Examination of the Dimensions, and Consequences of 
Organizational Reputation, Academy of Management Journal, 48(6): 1033-1049.   

[34] Rothschild, M. and Stiglitz, J. 1976. Equilibrium in Competitive Insurance Markets: An 
Essay on the Economics of Imperfect Information. The Quarterly Journal of Economics, 
90(4): 629-649. 

[35] Ruef, M. and Scott, R.W. 1998. A Multidimensional Model of Organizational 
Legitimacy: Hospital Survival in Changing Institutional Environments. Administrative 
Science Quarterly, 43(4): 877-904. 

[36] Sanders, G. WM. and Boivie, S. 2004. Sorting Things Out: Valuation of New Firms  
        in Uncertain Markets. Strategic Management Journal, 25(2): 167-186. 
 
[37] Scott, R. W. 1995. Institutions and Organizations. Thousand Oaks, CA: Sage  
        Publications, 1st edition. 
 
[38] Scott, R. W. 1991. Unpacking Institutional Arguments. In Powell, W. W. and P. J.  
        DiMaggio (Eds.), The New Institutionalism in Organizational Analysis. University of     
        Chicago Press: Chicago.  
 
[39] Scott, R. W. 2001. Institutions and Organizations. Thousand Oaks, CA: Sage  
        Publications, 2nd edition. 
 
[40] Scott, R. W. 2003. Organizations: Rational, Natural, and Open Systems. Prentice  
        Hall: New Jersey.  
 
[41] Scott, R. W. and Meyer, J. W. 1983. The Organization of Societal Sectors. In J. W.  
        Meyer and R. W. Scott (Eds), Organizational Environments: Rituals and Rationality,   
        Beverly Hills, CA: Sage, pp. 129-153.  
 
[42] Shepherd, D.A. and Zacharakis, A. 2003. A New Venture’s Cognitive Legitimacy: An    
        Assessment by Customers. Journal of Small Business Management, 41(2): 148-167. 
 

[43] Singh, J.V., Tucker, D.J. and House, R.J. 1986. Organizational Legitimacy and the 
Liability of Newness. Administrative Science Quarterly, 31(2): 171-193. 

[44] Spence, M.A. 1973. Job Market Signaling. The Quarterly Journal of Economics, 87 (3): 
355-374. 

[45] Spence, M.A. 1974. Market Signaling: Informational Transfer in Hiring and Related 
Screening Processes. Cambridge, MA: Harvard University Press.  

[46] Stinchcombe, A.L. 1965. Social Structure and Organizations In March (Eds) Handbook 
of Organizations. Chicago: Rand McNally. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1212



24 
 

[47] Suchman, M. C. 1995. Managing Legitimacy: Strategic and Institutional Approaches.  
       Academy of Management Review, 20(3): 571-610. 
 
[48] Swidler, A. 1986. Culture in Action: Symbols and Strategies. American Sociological  
       Review, 51(2): 273-286. 
 
[49] Thompson, J. D. [1967] 2003. Organizations in Action. New Brunswick, NJ:  
        Transaction Publishers. 
 
[50] Turban, D. B. and Cable, D. M. 2003. Firm Reputation and Applicant Pool  
        Characteristics. Journal of Organizational Behavior, 24(6): 733-751. 
 

[51] Wade, J. B., Porac, J. F., Pollock, T. G. and Graffin, S. D. 2006. The Burden of  
        Celebrity: The Impact of CEO Certification Contests on CEO Pay and Performance.      
        Academy of Management Journal, 49(4): 643-660. 

 
[52] Westphal, J. D. and Zajac, E. J. 1998. The Symbolic Management of Stockholders:  
       Corporate Governance Reforms and Shareholder Reactions. Administrative Science     
       Quarterly, 43(1): 127-153. 
 
[53] Zaheer, S. 1995. Overcoming the Liability of Foreignness. Academy of Management  
       Journal, 38(2): 341-363. 
 
[54] Zajac, E. J. and Westphal, J. D. 2004. The Social Construction of Market Value:  
        Institutionalization and Learning Perspectives on Stock Market Reactions. American        
        Sociological Review, 69(June): 433-457. 
 
[55] Zimmerman, M. A. and Zeitz, G. J. 2002. Beyond Survival: Achieving New Venture  
       Growth by Building Legitimacy. Academy of Management Review, 27(3): 414-431. 

 
[56] Zucker, L. G. 1977. The Role of Institutionalization in Cultural Persistence. American  
       Sociological Review, 42(5): 726-743. 

 
 
 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1213



MECHANISMS BEHIND THE POSITIVE EFFECTS OF SOCIAL SUPPORT AND ITS 
PROTECTIVE EFFECTS AGAINST WORKPLACE STRESS 

 
John Rodwell, Julian Fernando, and Andre Gulyas 
Faculty of Business, Australian Catholic University 

Locked Bag 4115 Fitzroy MDC Victoria 3065 Australia 
 

ABSTRACT 
Direct benefits of social support are well established, yet its stress-buffering effects are 
inconsistent. Relational regulation theory (RRT) may better explain this inconsistency beyond 
the demands-control support (DCS) model, though RRT has yet to be applied to organisations. 
RRT proposes that ‘everyday’ interactions help individuals self-regulate their thoughts and 
feelings, and organisational justice appears similar to RRT. The study investigates direct and 
interactional influences of support on mental wellbeing and work-related outcomes in relation to 
DCS, RRT and justice. Respondents were 269 (59%) administration staff across a medium-sized 
Australian hospital. Results extend RRT to organisations, and indicate that support benefits all 
employees, not just those with work-related stress. 
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INTRODUCTION 
Stress buffering theory proposes that social support protects against the negative effects of stress 
[1], as outlined by the demand-control-support (DCS) model [2]. The positive direct effects of 
social support are well documented, yet evidence for buffering effects is less consistent [3] [4]. 
Stress buffering theory and the DCS model do not fully account for this inconsistency. Relational 
regulation theory (RRT) [4] may explain these results, and proposes that the direct effects of 
social support are due to ordinary, everyday social interactions through which individuals 
manage their feelings, cognitions and behaviours. RRT has yet to be applied to an organisational 
setting and work related outcomes. The current study investigates the influence of social support 
on mental health and work-related outcomes in relation to the DCS model and RRT.  

 

The DCS model and buffering theory 
The DCS model proposes that job demands, control and social support interact to predict 
employee outcomes. However, these variables may exert independent effects on outcomes and/or  
have  interaction effects [5] [6].There are different implications depending on the nature of these 
effects [7]. For example, interaction effects suggest that increasing social support improves 
coping with high stress, whereas independent effects suggest that high social support is 
beneficial by itself but may not help to deal with stress. 
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According to the DCS model, high demands/low control are the most stressful conditions, and 
high demands/high control may be beneficially challenging. Thus, the interaction between 
demands and control, rather than independent effects, is important. In addition, social support 
may buffer the effects of high demands and low control [8], and positive effects of social support 
are therefore unlikely to emerge except in the presence of stress. The independent effects of DCS 
variables are well demonstrated in the literature, though interaction effects are less consistent [3] 
[5]. Therefore, the stress buffering hypothesis does not appear to completely account for 
relationship between social support and mental health. 

The inconsistent results may also be attributable to non-linear relationships causing  artifactual 
interaction effects [9]. Curvilinear relationships are of additional interest because, despite a 
heritage of curvilinear relationships between work characteristics and stress outcomes (e.g. 
Selye’s U-shaped stress curve) [10], most DCS research has assumed linear relationships [7] 
[11]. The present study will examine linear, curvilinear, and interaction effects of the DCS 
variables. 

 
Relational Regulation Theory 
Relational regulation theory (RRT) seeks to explain the frequently-observed independent effects 
of social support [4]. RRT proposes that the effects of social support are exerted in everyday 
social interactions, and that  individuals need ongoing relationships to maintain wellbeing. 
Specifically, individuals regulate themselves through social interactions, and social support is 
perceived when this regulation is successful through interacting with others who share similar 
attitudes or experiences. Therefore, the benefits of social support may emerge in stressful 
situations, where regulation is needed more greatly (as the stress buffering hypothesis would 
suggest) and quality social interactions should predict better wellbeing irrespective of stress 
levels. However, RRT is rarely applied to organisational contexts. Some forms of organisational 
justice regarding interpersonal relationships appear conceptually similar to RRT. 

 
Organisational justice 
As many as four dimensions of organisational justice have been suggested by Colquitt  [12]: 
procedural (procedures), distributive (pay, rewards), informational (quality and frequency of 
information), and interpersonal (respectful treatment). Organisational justice has been related to 
job strain over and above the DCS model [13] [14] [15], though much of this research used only 
two dimensions: procedural and distributive. The four-dimension conceptualisation of 
organisational justice is particularly interesting within the context of examining the RRT with its 
focus on interpersonal relationships. The degree of justice experienced by an employee is an 
indicator of the quality of social interaction experienced between an employee and, particularly, 
their supervisor. Given the crucial role of interpersonal interaction in RRT, it is likely that 
justice, and more specifically interpersonal justice (i.e. being treated with fairness, sincerity and 
respect by an interaction partner) would result in successful affective regulation. Thus, 
organisational justice can be seen as indicative of the kind of interpersonal behaviours which, 
according to RRT, drive the positive effects of social support.  
 

The study 
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The study primarily examines the buffering and independent effects of social support within the 
framework of DCS and RRT. If RRT has utility in the organisational context, social support and 
organisational justice (particularly interpersonal) should exert independent effects on outcomes, 
whereas the utility of the stress buffering theory will be indicated by the moderation effects of 
social support regarding job demand and control. This study also extends RRT to organisational 
variables. The study will also explore whether organisational justice affects outcomes over and 
above DCS variables. Non-linear effects of DCS and justice variables will also be accounted for 
in analyses. 

 

METHOD 

Participants and procedure 
Questionnaires along with reply-paid envelopes were distributed across a number of sites at a 
medium-sized Australian hospital facility. Two hundred and sixty-nine administration staff 
responded to the questionnaire representing a response rate of 59%. The majority of respondents 
were female (85.3%), 49 years or younger (67.4%) and had worked for the organisation for nine 
years or fewer (79.3%). 

 

Materials 
Demands. In order to measure demands an 11-item scale developed by Caplan et al. [16] was 
used. This scale has demonstrated good psychometric properties [16]. Consisting of two sections, 
this scale first required participants to rate on a five- point scale how often different work aspects 
pertaining to work load and time constraints occurred in their job. The second section asked how 
relevant aspects pertaining to work load and time constraints were to their job. These were also 
rated on a five-point scale. 

Job Control. Job control was measured using a scale developed by Karasek [17] which has 
demonstrated acceptable internal consistency [18]. Consisting of nine items, participants 
indicated the degree to which they agreed with the statements on a five-point scale. 
Social Support. Support consisted of three sub-scales: Supervisor support, co-worker support and 
support from family and friends. Developed by Caplan et al. [16], each sub-scale has been shown 
to have good psychometric properties. Each sub-scale consists of four items with participants 
selecting the amount of support they felt they received from each of the sources of support.  
Organisational Justice. The eleven-item scale developed by Colquitt [12] consisted of four sub-
scales: procedural justice (7 items), distributive justice (4 items), interpersonal justice (4 items) 
and informational justice (5 items). Participants were required to rate the extent to which, on a 
five-point scale, each of the statements aligned with their experience of the organisation. This 
scale has been shown to have good internal and discriminant validity [12]. 

Wellbeing. The General Health Questionnaire-12 developed by Goldberg [19], which has shown 
good psychometric properties [20], was used to assess wellbeing. This twelve item measure 
required participants to rate on a four-point scale how often over the past month they 
experienced issues relating to wellbeing. 
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Organisational Commitment. Allen and Meyer’s [21]Affective Commitment Scale was utilised 
for assessing organisational commitment. This eight-item scale has demonstrated good internal 
consistency [21], and required the participants to rate on a five-point scale the degree to which 
statements  reflected their point of view. 

Job Satisfaction. A shortened version of Brayfield and Rothe’s  [22] satisfaction scale was used 
to assess job satisfaction. This scale consists of statements which participants are to rate on a 
five-point scale according to the extent to which the statements align with their own experiences 
at the organisation. This scale has been shown to have sound psychometric properties [23]. 

 
RESULTS 

SPSS 19 was used for screening data and multiple regressions. For each of the analyses 
participants missing over a third of items from any scale, summed zero for a support sub-scale, 
or were univariate or multivariate outliers were excluded [24]. This resulted in n = 215 for 
wellbeing, n = 213 for organisational commitment, and n = 216 for job satisfaction. Further 
analyses found that the excluded participants did not differ from other participants in age, 
gender, length of employment at the organisation, type of employment, or the location and type 
of facility at which they worked. Assessment of normality revealed support from family and 
friends was negatively skewed with an inverse square root transformation correcting the 
violation [24]. For each of the variables the means and standard deviations were calculated along 
with correlations as presented in Table 1. 

Hierarchical multiple regressions consisted of entering the variables in the following blocks: (a) 
DCS variables, (b) squared DCS variables, (c) DCS two-way interaction terms, (d) DCS three-
way interaction terms, (e) Justice variables, (f) squared justice variables and (g) the justice 
interaction term. When creating interaction terms the variables were centred to reduce issues 
with multicollinearity [24]. Results of the regressions are presented in Table 2.  
The predictors explained a significant amount of variance in wellbeing (R2

adj=.158, F[29, 214] = 
2.39, p<.001), organisational commitment (R2

adj=.283, F[29, 212] = 3.90, p<.001), and job 
satisfaction (R2

adj=.215, F[29, 215] = 3.03, p<.001). Regarding the DCS variables, workload 
significantly predicted wellbeing, and job control and support from family and friends 
significantly predicted job satisfaction. None of the squared DCS variables were significant 
predictors of any of the outcome variables. Regarding the DCS interaction variables, the 
interaction between demands and supervisor support explained a significant amount of variance 
in wellbeing. Interpersonal justice was the only justice variable to predict any of the outcome 
variables as it a significant predictor of organisational commitment. Organisational commitment 
was also predicted by the interaction between procedural justice and distributive justice.  
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Table 1. Means, standard deviations, reliability coefficients and correlations between all variables.  

 M SD 1 2 3 4 5 6 7 8 9 10 11 

(1) Job control 31.65 5.66 0.83           

(2) Workload 42.04 7.13  .26** 0.89          
(3) Supervisor support 12.10 3.27  .28** -.11 0.88         

(4) Co-worker support 11.83 2.59 .16*  -.08  .45** 0.81        
(5) Outside work support 13.82 2.48 -.01  .02  .12  .27**  0.77       

(6) Procedural justice 21.32 7.06  .42** -.07   .45**  .23**  .09 0.92      
(7) Distributive justice 11.20 4.72  .24** -.23**  .24**  .24**  .03  .54** 0.94     

(8) Interpersonal justice 16.21 4.05  .36**  .01  .46**  .35**  .09  .63**  .47** 0.96    
(9) Informational justice 17.86 5.61  .30** -.10  .51**  .38**  .15*  .71**  .56**  .81** 0.95   

(10) Wellbeing 23.09 5.94  .11 -.13  .30**  .26**  .13  .25**  .22**  .30**  .28** 0.91  
(11) Organisational commitment 26.38 6.71  .27**  .00  .37**  .27**  .12  .37**  .29**  .50**  .44**  .37** 0.87 

(12) Job satisfaction 20.83 5.24  .41**  .13  .31**  .19**  -.02  .29**  .23**  .33**  .32**  .38**  .58** 

Note. The alpha reliability coefficients for each variable are displayed on the diagonal. The reliability coefficient for job satisfaction was 0.90. 
*p<.05  **p<.01
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Table 2. Regressions of DCS and justice predicting wellbeing, organisational commitment, 
and job satisfaction. 

 Wellbeing 
Organisational 
commitment Job satisfaction 

 b β b β b β 
(1) Job control .04 .04 .03 .03 .25 .27** 
(1) Workload -.15 -.19* -.08 -.08 .06 .08 
(1) Supervisor support .20 .12 .11 .06 .19 .12 
(1) Coworker support .12 .06 .16 .06 .05 .03 
(1) Outside work support .00 .00 -.10 -.04 1.14 .19* 
(2) Job control2 .00 .00 .01 .05 .00 .01 
(2) Work load2 -.01 -.07 -.01 -.13 -.01 -.09 
(2) Supervisor support2 -.02 -.06 -.01 -.03 -.01 -.03 
(2) Coworker support2 -.03 -.05 .03 .04 .03 .06 
(2) Outside work support 2 -.05 -.09 -.08 -.14 -.05 -.11 
(3) Job control x Workload .00 -.03 .00 .02 .00 .03 
(3) Job control x Supervisor support -.01 -.02 -.03 -.08 -.01 -.04 
(3) Job control x Coworker support -.01 -.01 .01 .02 .04 .11 
(3) Job control x Outside work support -.02 -.03 .01 .02 .00 -.01 
(3) Work load x Supervisor support -.05 -.19* .00 .01 .01 .04 
(3) Work load x Coworker support -.02 -.08 -.02 -.06 -.01 -.03 
(3) Work load x Outside work support .00 .01 -.02 -.04 .01 .04 
(4) Job control x Workload x Supervisor support .00 -.05 .00 .06 .00 .03 
(4) Job control x Workload x Coworker support .00 .01 .00 -.07 .01 .17 
(4) Job control x Workload x Outside work support .00 -.01 .01 .09 .00 .00 
(5) Procedural justice .02 .03 .06 .06 -.02 -.03 
(5) Distributive justice -.04 -.03 .02 .01 .09 .08 
(5) Interpersonal justice .36 .25 .68 .41* .00 .00 
(5) Informational justice .00 .00 .02 .01 .19 .20 
(6) Procedural justice2 .00 .03 -.02 -.14 .01 .06 
(6) Distributive justice2 -.01 -.06 -.03 -.11 .00 .01 
(6) Interpersonal justice2 -.02 -.09 -.01 -.04 -.04 -.20 
(6) Informational justice2 .03 .19 .02 .10 .02 .17 
(7) Procedural justice x Distributive justice .02 .13 .06 .30* .00 .03 

* p < .05. **p < .001 
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DISCUSSION 
The study examined the role of social support in predicting job specific and general 
wellbeing. More specifically, it compared two mechanisms of social support’s effects on 
wellbeing: the stress buffering hypothesis [1] and RRT [4]. The former predicts that social 
support buffers against stress, whereas the latter proposes that ordinary social interactions are 
important regulators of affect and are directly associated with positive outcomes.  

 

Relational regulation theory 
The results provide evidence for independent effects of social support, consistent with RRT. 
Support from family and friends predicted job satisfaction., which supports the notion that 
social support exerts positive effects regardless of stress. In addition, organisational 
commitment was predicted by interpersonal justice. Interpersonal justice is a measure of the 
fairness and respect with which an individual is treated by the organisation [12], and thus 
provides a measure of the quality of social interactions.  These results show that the quality of 
interpersonal relationships predicts outcomes independent of job demands and control, and is 
consistent with RRT. Furthermore, these effects were found for organisational commitment, 
suggesting that RRT is not just applicable to general mental health, but also organisational 
outcomes. 

 

Stress buffering 
Despite the independent effects of social support and interpersonal justice, some evidence 
was also obtained for a buffering role of social support. The interaction between job demands 
and supervisor support was a significant predictor of wellbeing, showing that social support 
does have some role in buffering the effects of high work demands, although the three-way 
interaction between demands, control and support was not detected for any of the outcomes. 
The nature of these results provides some support for the optimal stress-support matching 
model [25], which proposes that the effect of social support depends upon the source of 
support and its match to the type of stressful event encountered. In this case, the stressful 
effects of job demands are buffered by support from a directly related source i.e. one’s 
supervisor. Rather than providing a general emotional buffer against stressful situations, 
social support is most effective (as a moderator) in a more practical sense; for example, 
supervisors providing an environment conducive to meeting a high level of work demands. 
Although stress buffering theory cannot account for the numerous independent effects of 
support and interpersonal justice, in certain conditions (i.e. a similar source of stress and 
support) a buffering effect of support may still be observed. 
Interestingly, these results do not seem to support a proposed extension of the optimal stress-
support matching model to include a match with outcomes [26] [27]. One expects that the 
buffering of work demands by supervisor support would primarily effect work-related 
wellbeing; however, aspects of mental wellbeing were affected.  

 

Supervisor support 
The most prominent result from this study was that, regardless of whether it was an 
independent or interaction effect, by far the most consistent result observed was that support 
from one’s supervisor predicted more positive outcomes. The effects of supervisor support 
(assuming interpersonal justice largely captures the relationship with one’s supervisor) were 
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observed for three of the four outcomes in this study, with job satisfaction being the 
exception. Thus, supervisor support affected both job specific and general wellbeing. 
Numerous authors have argued that different sources of support should be examined [e.g. 28, 
29] rather than treating support as a single, general variable; a view emphasised in both RRT 
and the optimal stress-support matching model. These results underscore this perspective and 
provide further evidence that the specific provider of support is an important variable in 
social support research. 
The specific pattern of results shows that supervisor support was an important predictor of 
subjective wellbeing and a more cognitive evaluation of the workplace (organisational 
commitment), but not an evaluation of the workplace with a greater affective component (job 
satisfaction).  
 

Organisational justice 
In addition to the significant effects of interpersonal justice described above, the role of 
organisational justice as a predictor of wellbeing over and above the DCS was supported. The 
interaction between procedural and distributive justice was a significant predictor of 
organisational commitment. This result is consistent with previous research showing a 
significant procedural-by-distributive justice effect on measures of job-specific wellbeing 
[30] [31], and supports the notion that even if distributive outcomes are perceived as unfair, 
the impact of that perception can be buffered by a perception that the process of decision 
making was just [32].  
These findings suggest that organisational justice can be an important source of initiatives to 
improve the wellbeing of employees. Consistent with RRT, improving interpersonal 
relationships between employees and supervisors can provide an important source of positive 
affect and wellbeing independent of other workplace characteristics. In addition, it would 
appear that making decision processes fair can buffer against the possible negative effects of 
other workplace characteristics. The utility of expanding DCS research to include justice can 
also be seen from the relatively small number of significant main effects of demands and 
control in this study. Expanding the range of workplace characteristics investigated may 
allow for more precise predictions of the most important factors in producing employee 
wellbeing. Justice has also been conceptualised as a buffer against stressful workplace 
situations [33], and future research may wish to consider organisational justice as a moderator 
of the effects of other workplace characteristics such as those contained within the DCS. 
 

Summary 
Overall, the results of this study suggest that social support can exert both additive and 
interactive effects. Consistent with RRT, interpersonal interactions and relationships with a 
variety of sources were associated with enhanced wellbeing regardless of stress and other 
workplace characteristics. Thus, increasing social support appears to benefit all employees, 
not just those dealing with stressful situations. Nevertheless, social support did exert some 
buffering effects against high work demands. Given that this interaction was only observed 
for support from supervisors, support from different sources may be more or less relevant to 
different kinds of stressors. This suggests that increasing support can be used as a means of 
protecting against the deleterious effects of high job demands, but that this may only be 
effective if the source of that support is the same as the source of the stressful event. 
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RRT is shown apply to organisational and general mental health and suggests a reappraisal of 
how social support interventions may operate. However, stress buffering theory is still 
relevant, though buffering may occur primarily where the source of stress and the source of 
support are the same. Future research may consider this possibility further by testing the 
effects of various stressors and corresponding sources of support.  
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ABSTRACT 

Synthesizing leadership, social exchange, and creativity theories, this study proposed and 

examined a model linking transformational leadership and perceived organizational support 

with employee creativity and performance. Data from 728 employee–supervisor dyads 

underwent Structural Equation Modeling (SEM) analyses, and the results indicated that both 

transformational leadership and perceived organizational support were significantly and 

positively related to employee creativity and performance. The theoretical and practical 

implications of these findings are discussed. 
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Transformational leadership, creativity and performance 

 

Leadership is one of the most important contextual factors at work with regard to employee 

attitudes and behaviors [16]. Among various styles of leadership, increasing attention has 

been paid to the influences of leaders with transformational leadership [1, 3, 5, 7, 17]. The 

meaning of transformational leadership was defined by Bass [17] using four dimensions: 

inspirational motivation, idealized influence or charisma, individualized consideration, and 

intellectual stimulation. In addition, creativity is the production of useful and novel ideas 

from creative persons, and has been widely recognized as a vital ingredient of organizational 

effectiveness [11, 16]. According to Amabile’s [4] componential theory of creativity, the 

individual factors that influence employee creativity are expertise, creativity skills and 

intrinsic motivation. Among these, intrinsic motivation is based on an employee’s sense of 

enjoyment, curiosity, and involvement regarding his or her work, and individuals with high 

intrinsic motivation have a high tendency to obtain and apply the new knowledge and skills 

needed at their work [4, 18]. Following these perspectives, transformational leaders inspire 

followers’ intrinsic motivation by self-reinforcement [7, 17], and thus help employees to 

achieve organizational goals with novel ideas as well as high quality job performance [3, 5]. 

Accordingly, transformational leadership is a vital environmental feature for individual 

creativity and work performance. For example, Shin and Zhou [3] found transformational 

leadership has a positive relation with subordinate creativity based on a sample of 290 

employees. In addition, Dvir et al. [19] carried out a longitudinal experiment and proposed 

that transformational leadership has a positive influence on direct subordinates’ development 

and work performance. As a number of prior studies have support the existence of positive 

relationships between leaders’ transformational leadership and followers’ creativity and work 

performance, we thus propose the following hypotheses: 

Hypothesis 1. Transformational leadership is positively related to employee creativity. 

Hypothesis 2. Transformational leadership is positively related to employee performance. 
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Perceived organizational support, creativity and performance 

Blau [20] proposed social exchange theory and suggested that high quality exchange 

relationships are symbols of mutual trust and support between the parties concerned. 

Following this perspective, Eisenberger et al. [8] conceptualized the definition of perceived 

organizational support as being when employees believe that their organizations care about 

them and value their contributions, and suggested that perceived organizational support can 

be associated with employee work attitude and behavior such as diligence, commitment, and 

creative performance. In other words, as employees feel they are valued by their 

organizations, the failure of implement these novel ideas can be reduced and the effective of 

high performance can also be achieved. Since it is hard to change existing system with 

innovative approach, employees will only express their creativity and performance if they 

recognize that management systems present allowance, welcome, and acceptance of their 

meaningful efforts in organizations [15, 21]. Thus, employees’ perception of organizational 

support is the key driver of their enhanced creativity and performance, and enabling them to 

provide better processes, products, and strategies at work. For instance, Zhou and George [15] 

found that perceived organizational support has a positive relationship with employee 

creativity in a sample of 149 employees. Rich et al. [22] also revealed that perceived 

organizational support has positive influences on job performance and organizational 

citizenship behavior based on a study of 245 firefighters. Based on these work, we thus 

propose the following hypotheses: 

Hypothesis 3. Perceived organizational support is positively related to employee creativity. 

Hypothesis 4. Perceived organizational support is positively related to employee 

performance. 
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METHODS 

Participants and Procedures 

Prior to the process of data collection, back translation was carried out to ensure the quality 

of the translation of the questionnaire [41]. We had one bilingual professor helped to translate 

all the items in the questionnaire from English to Chinese, and these were then translated 

back to English with the help of another bilingual professor. We then collected data from a 

large high-tech company in Taiwan. The respondents were drawn from all functional areas of 

the organization, and included engineers, front line operators, research and development 

(R&D) personnel, human resource workers, and marketing staff. The data were collected 

from multiple sources: the leaders and their subordinates. Each supervisor rated their 

subordinates’ creativity and performance at work, while each employee completed a 

questionnaire about his or her perceptions of transformational leadership and perceived 

organizational support, as well as their demographic details. Moreover, we also visited the 

company several times before designing the questionnaire, and met with management teams 

to discuss the job descriptions used at the firm, and this helped the resulting instrument to 

better gather the genuine attitudes and behaviors of employees. We distributed 900 

questionnaires and 728 completed ones were returned from 116 teams giving a response rate 

of 80.89 percent (each team had 3 to 20 members, with an average size of 6.28). The 

employees’ average age was 37.95 (ranging from 25 to 65), the employees’ average tenure in 

this company was 7.32 years (ranging from 1 to 25 years), and there were 379 men (52.06%) 

and 349 women (47.94%) in our sample. Most of the employees had received college or 

university education (82%), with only 3.3% of employees having only high school diplomas. 

 

Measures 

Transformational leadership. Transformational leadership was measured with 20 items from 

the Multifactor Leadership Questionnaire (MLQ) Form 5X-Short [6]. Subordinates indicated 
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their degree of disagreement or agreement with a number of statements using a seven-point 

Likert scale, ranging from "strongly disagree" (1) to "strongly agree" (7). Sample items for 

the four components in the survey are as follows: intellectual stimulation (e.g., “My leader 

looks for different points of view when they solve problems”), idealized influence (e.g., “My 

leader talks to us about the importance of values and ethics in the organization”), 

individualized consideration (e.g., “My leader spends time on coaching and teaching me”), 

and inspirational motivation (e.g., “My leader stresses the importance of having a general 

sense of achieving our missions”). We deleted four items with low factor loadings in the 

exploratory factor analysis. Confirmatory factor analysis (CFA) was then conducted to 

measure the fit indices of this construct, and the results demonstrated that our proposed 

model, with four first order factors (intellectual stimulation, idealized influence, 

individualized consideration, and inspirational motivation) and a second order factor 

(transformational leadership), fitted well within an acceptable range (χ
2
 = 387.32, df = 100, 

GFI = .94, NFI = .96, IFI = .97, CFI = .97, and SRMR = .02). In addition, the overall 

Cronbach’s alpha was equal to .95 (alpha > .70) indicating satisfactory reliability. 

Perceived organizational support. We used the short version of the Survey of Perceived 

Organizational Support [8] to measure employees’ perception organizational support with 

four items. A seven-point Likert scale was used, ranging from "strongly disagree" (1) to 

"strongly agree" (7), to gather employee perceived organizational support. Sample items are 

“My organization values my contributions,” and “My organization provides help when I have 

a problem.” The results of the CFA analysis indicated a satisfactory fit (χ
2
 = 82.99, df = 2, 

GFI = .95, NFI = .93, IFI = .93, CFI = .93, and SRMR = .07), and the Cronbach’s alpha was 

equal to .82 (alpha > .70) demonstrating good internal consistency and reliability. 

Creativity. We measured individual creativity with 13 items from Zhou and George [15]. 

Leaders rated each employees’ creativity with a five-point Likert scale, ranging from 

"strongly disagree" (1) to "strongly agree" (5). Sample items are “This employee is a good 
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source of creative ideas” and “This employee always suggests new ways to achieve 

objectives and goals.” CFA was conducted to estimate the fit indices and validity of this 

construct, and the results demonstrated that the model fitted well within an acceptable range 

(χ
2
 = 497.26, df = 65, GFI = .89, NFI = .92, IFI = .93, CFI = .93, and SRMR = .04). In 

addition, the Cronbach’s alpha was equal to .94 (alpha > .70) demonstrating good reliability. 

Performance. Performance was measured with five items developed and validated by 

Mackenzie et al. [42]. Leaders rated each subordinates’ performance using a five-point Likert 

scale, ranging from "strongly disagree" (1) to "strongly agree" (5). Sample items are “This 

employee meets all the formal performance requirements of his/her job” and “This employee 

always completes the duties in the job description.” The CFA results demonstrated the good 

fit of the indices for this construct (χ
2
 = 27.67, df = 5, GFI = .99, NFI = .97, IFI = .98, CFI 

= .98, and SRMR = .03), and the Cronbach’s alpha was equal to .73 (alpha > .70), showing 

acceptable internal consistency and reliability. 

 

Analysis Strategy 

Structural equation modeling (SEM) was used to examine the overall model fit using 

maximum-likelihood estimation, with the aid of AMOS 17.0 [43]. In addition, the fit indices 

of the chi-square (χ
2
) value, degrees of freedom (df), χ

2
/df value, comparative fix index (CFI), 

goodness-of-fit index (GFI), Bollen's incremental fit index (IFI), Bentler-Bonett normed fit 

index (NFI), and the standardized root mean square residual (SRMR) were all used to test the 

overall model fit.  

 

Table 1  

Fit indices 
Fit indices  Model value  Reference value Overall model fit  

χ
2
/df  3.56 <5.00 Yes 

CFI  0.99 >0.90 Yes 

GFI  0.98 >0.90 Yes 

IFI  0.99 >0.90 Yes 

NFI  0.99 >0.90 Yes 

Standardized RMR  0.01 <0.05 Yes 
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RESULTS 

Table 2 provides the means, standard deviations, correlations, and reliabilities for the 

variables used in this study.  

 

Table 2  

Means, standard deviations, reliabilities, and correlations a variables 

 Mean S.D. 1 2 3 4 5 6 8 9 

1. Age
b
  2.53 .62 -  

     
  

2. Tenure
c
  1.83 .80  .55**  - 

    
  

3. Gender
d
 1.48 .36 - .16**  .00 - 

   
  

4. Education
e
 2.17 .42 - .11** - .22** - .26** - 

  
  

5. TRL 5.57 .65  .09*  .08*  .03  - .05 - 
 

  

6. POS 5.45 .72 .09*   .12**  .02  - .04  .75** -   

8. CRE 3.76 .43 - .01 - .03   .04 .12**  .18** .11**  -  

9. PER 3.82 .42  .00  - .08*   .04 .11**  .12** .09*  .66** - 

Note:  N = 728,* p < .05; ** p < .01   

 

We tested Hypotheses 1 through 4 using SEM analyses. First, Hypothesis 1 proposes that 

transformational leadership is positively related to employee creativity. Table 2 reveals that 

transformational leadership has a positive and significant relationship with creativity (r = .18, 

p < .01). Consequently, Hypothesis 1 is supported. Moreover, as predicted in Hypotheses 2 

through 4, transformational leadership has a positive relation with employee performance (r 

= .12, p < .01), perceived organizational support has a positive relation with employee 

creativity (r = .11, p < .01), and perceived organizational support has a positive relation with 

employee performance (r = .09, p < .05). Therefore, Hypotheses 2, 3, and 4 are also 

supported. 

 

DISCUSSION 

This study was undertaken in an effort to synthesize leadership, social exchange, and 

creativity theories by examining the hypothetical and empirical links among transformational 

leadership, perceived organizational support, creativity, and performance. Prior studies of 
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both transformational leadership and employee perceived organizational support found direct 

links with employee creativity and performance [3, 5, 9, 12]. Most important of all, this study 

extends the findings of previous works, which were mostly carried out in Western contexts, 

as it was conducted based on data from Taiwanese employees. The results of this work show 

that transformational leaders can improve employees’ intrinsic motivation by affecting their 

basic values, beliefs, and attitudes, which all contribute to the achievement of organizational 

goals and the enhancement of individual creativity and performance [4-7]. Since creativity 

has been widely recognized as an important ingredient for organizational effectiveness [11, 

16], these high motivated employees influenced by transformational leaders tend to obtain 

and apply novel knowledge and skills needed at their work as well as have better job 

performance [4, 18]. 

In addition, as discussed above, Eisenberger et al. [8] defined perceived organizational 

support as employees’ perception that their organizations care about them and value their 

contributions, and such support has positive relation with enhanced employee work attitudes 

and behaviors. Our empirical results reveal that organizations can demonstrate their support 

for employee creativity and performance by the use of encouragement, reward, respect, and 

other forms of recognition. That is, if employees perceive they are valued by their 

organizations, then they are more likely to successfully implement novel ideas, and thus have 

greater work performance [15]. Therefore, employees’ perceived organizational support is a 

key source of their enhanced creativity and performance at work, encouraging them to 

provide better processes, products, and strategies for their organizations. 

 

Limitations and Future Research 

In considering the findings and implications of this study, a number of limitations should 

be recognized. First of all, although our findings are consistent with prior studies and the 

theoretical predictions, we can only make inferences but cannot confidently determine the 
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causality among these variables because of the cross-sectional design of this work. We thus 

suggest that future studies can track changes in transformational leadership and perceived 

organizational support over time to strengthen the results of this study by carrying out 

longitudinal research in organizational settings. Another limitation of this work is that the use 

of self-report data has the potential for being influenced by common method variance [45]. 

However, the data on employee creativity and performance were obtained from supervisors' 

ratings, and thus are relatively unbiased, and the CFA results also showed that the proposed 

five-factor model had better fit to the data compared to the other models examined in this 

work based on the chi-squared difference tests, all of which help to reduce concerns about 

common method variance. We also suggest that future studies should use proxies obtained 

from organizational databases over a period of time to determine employee creativity and 

performance from a broader research perspective and with fewer common method variance 

concerns. Finally, this work did not attempt to find empirical evidence to support whether or 

not supervisors with different leadership styles are also able to promote employees’ creativity 

and performance. Future studies could explore the joint influences of other leadership styles, 

along with transformational leadership, and work to clarify this issue. 
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Abstract 

 
This study investigates 5S, a well-known physical workplace improvement framework 
developed in Japan, aiming at regulating the physical workplace by the support of 
employees’ self-disciplinary behavior. Through the lens of planned organizational change, 
we suggest that in the China context, employees’ self-disciplinary behavior cannot be 
presumed upon the 5S implementation as is assumed in Japan. Instead, we argue that the 
behavior is fostered by the intervention activities when employees are involved in 
improving the physical workplace. Furthermore, drawing upon a psychological contract 
perspective, we argue that the extent of behavioral change also depends on the extent to 
which the improved workplace matches employees’ expectation. When expectation is met, 
employees will perceive the workplace as efficient and comfortable, and they will 
increase loyalty to the organization and enhance self-disciplinary behavior at work. Based 
on a sample of 418 front-line employees in a large-sized manufacturing firm in China, we 
find strong support to our model.  
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Introduction 

Altering the physical workplace is a potent lever for inducing change in organizational 

members’ behavior. Numerous studies in the area of management and organizational 

behavior have shown that physical workplace does not only influence employees’ 

psychological state (e.g., [1][2][3][4]) but also their working behavior (e.g., [5][6][7][8]).  

 Even though the physical workplace has long been considered playing an important 

role in employees’ behavior, we can hardly find any large scale empirical studies of 

operations management (OM) grounding in solid theoretical foundation. In view of the 

existing literature about planned organizational change programs such as TQM, ISO9000, 

and Six Sigma, though their impact on employees’ behavior is implicit, the major pivot of 

behavioral change has nevertheless been hinged upon the optimization of organizational 

systems and technologies, and the role of physical workplace has often been overlooked. 

Furthermore, the literature is particularly meager in providing theoretical explanations to 

the behavioral change in which employees are involved in altering the physical 

workplace. Without seizing the details of changing physical workplace, organizations 

may run the risk of choosing a set of cost ineffective changing intervention activities that 

the effects of improving employees’ behavior are in doubt.  

In this study, therefore, we aim at addressing the aforementioned missing link. We 

scrutinize the Japanese way of intervention, 5S, to improve the physical workplace with 

reference to the planned organizational change framework of [9], which highlights that 

the physical work setting (one of the work setting elements) mediates the effect of 

intervention activity on individual behavior. In addition, we develop and validate a 

theoretical model describing how the intervention activities in 5S program determine the 
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employees’ behavior via the mechanism developed from the lens of psychological 

contract.  

The remaining part of this paper is arranged as follows. First, we will establish a 

hypothesized structural model based on the perspective of planned organizational change 

and psychological contract. We next proceed to the development and validation of 

measurement scale, and the test of our theoretical model. Finally, we discuss and 

conclude our findings and the implications to academics and practitioners. 

 

Theoretical Background and Hypothesis Establishment 

The Physical Workplace 

Our theoretical model is built upon the premise that physical workplace affects 

employees’ behavior. According to [10, pp.181-182] “[p]hysical environment entails all 

the material objects and stimuli (e.g., buildings, furnishings, equipment, and ambient 

conditions such as lighting and air quality) as well as the arrangement of those objects 

and stimuli (e.g., open space office plans and flexible team work spaces) that people 

encounter and interact with in organizational life.”  

 The notion that the physical workplace affects the people who live in the workplace 

is rooted in the social cognitive models of behavior [11][12], which perceive an 

individual’s environment as an important source of information about appropriate 

behaviors [9]. As [5] note, it is an essential means to “support, constrain, symbolize, and 

confer meaning upon various aspects of social relationships” [13, pp.491]. Previous 

empirical research has shown that physical environment is closely related to the 

employees’ performance and morale (e.g.,[1][14][15][16][3][17][4][18]). It is not only 
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influential to employees but is also critical in affecting the perception of users and 

customers (e.g., [19]). It is also associated with the improvement of organizational 

outcomes (e.g., [8][20]). If it is not designed properly, employees will react negatively 

[21]. In previous studies, the effect is explained mainly from the lens of social 

interference and overstimulation proposed by [21] that individuals react negatively to 

dense work area which will induce the unwanted, unpredictable and uncontrollable 

interactions in the work place, thus trigger the psychological state of stimulus overload 

and subsequent negative behavioral and affective responses [3][4]. 

 

Planned Organizational Change 

 While the effect of a physical workplace on employees’ behavior has drawn much 

attention from the management academics, little attention is drawn to the importance of 

the intervention activities in establishing the physical workplace and their effect on 

employees’ behavior. The importance of investigating these activities lies in the fact that 

“change interventions can be perceived as the activity through which changes in elements 

of an organizational work setting are implemented.” and “behavior change must be the 

primary focus of intervention activity since it is necessary in order for organizational 

outcomes to improve.” [9, pp.620] According to their framework [9], the physical 

workplace plays a role of mediator in transmitting the effect of intervention activities to 

the employees’ behavior. Therefore, inferior intervention may undermine the 

sustainability of the behavioral change that the physical workplace has contributed to. 

This perspective is echoed by the literature of participative management which contends 

that employees’ involvement, as a kind of intervention activity, in making suggestions 
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and executing improvement, is closely associated with committed employees and 

organizational success (e.g.,[22][23][24][25]).  

 

Psychological Contract 

Different from the traditional thought that explains the relationship of the physical 

workplace and employees’ behavior based on a social inference perspective, the theory of 

psychological contract contends that it is the fulfillment of employees’ expectation about 

the physical workplace that determines the behavior. The theory of psychological contract 

states that “employees hold beliefs regarding the terms of the informal exchange 

agreement between themselves and their organizations” [26, pp.897] and that the contract 

is “an implicit agreement, negotiated between the employee and the employing firm 

(usually at the employee’s time of entry), and it is a recognition of mutual obligations to 

be fulfilled by both parties in the course of their association” [27, pp.109]. When contract 

exists, expectation exists [28]. For instance, “management is expected to treat employees 

justly, provide acceptable working conditions, clearly communicate what is a fair day’s 

work, and give feedback on how well the employee is doing” [29, pp.228].  

The notion of psychological contract has been used to explain many organizational 

phenomena. For instance, increasing studies have revealed that the violation of 

psychological contract is negatively associated with employee loyalty and commitment 

[30][31][26], and is positively related to counterproductive work behaviors [32][33][34]. 

On the contrary, the fulfillment of psychological contract is positively linked to 

organizational commitment and behaviors at work [35], and contributes to employees’ 

organization citizen behavior [36][37]. 
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5S - the Japanese Physical Workplace Improvement practices   

Traditional view usually positions 5S as a set of practices for good housekeeping 

(e.g., [38]). According to the view, organizations without 5S will suffer from inefficiency 

and results in the accumulation of muda, the waste. Even worse, they will run the risk of 

low morale, poor quality, high costs and incapable of meeting the delivery requirements 

[38][39]. Critical to the success of 5S lies in the support of their behavior because “if a 

company does not have the discipline to operate a clean, orderly, and tidy facility, it is 

not capable of enduring the rigor of continuous improvement – something that requires 

much discipline.” [40, pp.97). However, people in organizations tend to engage with 

non-value-added activities, which are muda virtually [38]. This may be explained from 

the perspective of organizational behavior that people are creatures of habit and rely on 

programmed responses to deal with their complex life. To this end, when confronted with 

change, people tend to respond in their accustomed ways which then become the sources 

of resistance [29]. Cognitive theory also supports that employees tend to uphold their 

beliefs about the organization’s identity which constrain their understanding and create 

cognitive opposition to the change [41]. 

5S stands for five Japanese words: Seiri entails classifying items in the workplace 

into two categories: necessary and unnecessary [38] and then organizing the workplace 

by distinguishing and removing the unnecessary muda through stratification management 

[39]. Seiton means neatness. It is a way of eliminating searches after the unwanted mudas 

have been removed via Seiri. In Seiton, employees assign a unique place to store the 

necessaries such that the stored things should be easily accessed [38] and thus search time 
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is reduced; Seiso means cleaning. It emphasizes on cleaning as inspection, on cleanliness, 

and on creating an impeccable workplace [39]. In other words, this set of activities is to 

maintain the physical workplace environment at a tiptop condition through persistent 

cleaning and inspection. Because ‘Seiso’ must involve frontline employees, it also 

provides a great deal of learning opportunity to them [39]. To ensure that the improved 

physical workplace via the three S’s is sustainable overtime and to make abnormalities 

obvious, Seiketsu aims at standardizing the physical workplace via setting up inspection 

devices based on visual management principles [42][39]. Finally, Shitsuke means 

self-discipline. To this end, the five S’s can be further divided into two categories. The 

first four S’s are the employee-involved workplace intervention activities for workplace 

improvement aiming at improving a well-received physical workplace while the last S is 

the employees’ self-disciplinary behavior which may be the antecedent or the outcome of 

the four S’s but is definitely not the intervention itself. 

 

Hypothesis Development 

The original concept of 5S has both socio-historical and philosophical roots [43][44]. 

5S reflects the living pattern of Japanese, it is the way of life [43]. Therefore, Japanese 

take 5S for granted and it is the habitual behavior manifested in their daily life. In fact, 

many Japanese have been educated and trained in 5S practices since teenage. These 

practices have been internalized and have become the natural behavior of Japanese. These 

practices are further institutionalized in the organizations when the Japanese grow up and 

commence their careers in various businesses. To maintain the condition of 4S’s, 

employees must follow all the rules and regulations that are laid upon by the 
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organizations related to the physical workplace [42]. In other words, the continuity of the 

4S’s is hinged upon the prior existence of the last S, the employees’ Shitsuke. 

However, it may be a different scenario to the Chinese companies when 

implementing 5S. These companies who adopt the implementation strategy mainly to 

maintain the Japanese practices but not to modify the features of their workplace 

environment including the employees’ work attitudes and behaviors [45]. One of the 

authors of this paper has come across a global electrical appliance manufacturer in 

Zhuhai (China) who had spent a huge amount of resources to drive the implementation of 

5S. This organization adopted a top-down approach to execute 5S, but the front-line 

employees could hardly be involved in designing their workplace and planning the 

execution of 5S. Upon the launching of 5S, the senior management expected a quick fix 

of existing housekeeping problem and assumed that the frontline people had Shitsuke 

already but without noticing that Shitsuke had not been their people’s habit yet. As a 

result, the significant improvement of the workplace after a three month’s effort went 

down drain because of the negligence. 

The example suggests that the way to implement 5S in the Chinese companies may 

be different from that of their Japanese counterparts. The main difference may lie in the 

relationship of the five S’s. While in Japan, Shitsuke is the cornerstone of other four S’s, 

it is, on the contrary, the outcome of the other four S’s in China. In China, when 

employees practice the previous 4S’s continuously, they will acquire the habit of making 

these activities as part of their daily life (cf., [38]). Such phenomenon is in congruent 

with the perspective of participative management (e.g., [46][47][25][23])that 

employee-involved improvement not only contributes to the improvement of 
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organizational performance, but also leads to the employee’s behavioral change. 

Therefore, we come up with following hypotheses by first proposing a construct, 

Workplace Improvement with the first four S’s as dimensions: 

H1: the intervention, Workplace Improvement, is magnified via the dimensions of 

Seiri, Seiton, Seiso and Seiketsu  

H2: the implementation of Workplace Improvement directly and positively 

influences Shitsuke 

 While Workplace Improvement is deemed to directly affect Shitsuke in accordance 

with [38], the framework of the dynamics of planned organizational change [9] informs 

us that intervention will also indirectly affect employees’ behavior via the physical 

workplace. Furthermore, from the perspective of psychological contract (e.g., 

[30][31][26]), it is very likely that employees are expecting a physical workplace that is 

livable and assuming it is the organization’s responsibility to provide such a physical 

workplace. Thinking along this line, we suggest that the intervention Workplace 

Improvement will cultivate a comfortable physical workplace that employees perceive as 

satisfactory. Only when the workplace fulfills both the employees’ physical and 

psychological expectation can any of their significant behavioral change be observed. 

This satisfaction makes behavioral change likely. We thus introduce the construct of 

Perceived Comfort Workplace to reflect the performance of employees’ perceived 

workplace, and propose the following 

H3: a Perceived Comfort Workplace mediates the effect of Workplace Improvement on 

Shitsuke  

 If the workplace conditions eventually satisfy or exceed their expectation after the 
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Workplace Improvement activities, the employees will perceive that the organization is 

treating them well and thus will increase their loyalty towards the organization. 

Eventually, employees will not only increase their loyalty towards the organization, but 

will also be more willing to change their behavior to adapt to and sustain the workplace 

conditions at a tiptop level (cf., [28]). Therefore, we have the following hypothesis: 

H4: organizational loyalty mediates the effect of perceived comfort workplace on Shitsuke 

 

Measurement Scale Development and Validation 

Items generation and data collection 

We have developed the measurement scales for 5S based on Osada (1991). There are four 

items identified for Seiri(Sort), four items for Seiton (Set-in-order), four items for Seiso 

(Scrub), five items for Seiketsu (Standardize) and three items for Shitsuke 

(Self-discipline). Furthermore, Seiri, Seiton, Seiso and Seiketsu are the dimensions of 

Workplace Improvement, hence we define it as a 2nd order construct (cf., [48]).  

 We have newly developed three items for Perceived Comfort Workplace based on 

[38] and [39] that a well-established physical workplace should have an effective visual 

management device in place such that defects can be detected easily. In addition, since 

the implementation of Workplace Improvement will minimize the potential hazards, the 

workplace will be safer and more comfort to the employees than before. Finally, the 

extent of employee satisfaction towards the workplace will be high because it is their 

involvement to improve the workplace. 

 We have also adopted the four measurement items of [49]. Finally, we have created 

27 measurement items in English. To ensure translation equivalence [50, pp.575], we 
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have followed [51] to have the English version of the 27 perceptual statements translated 

into Chinese and translated backward to English. After refining the wordings, we then 

compile a questionnaire in Chinese and administer it to the 418 front-line workers of a 

Chinese electrical appliance manufacturer who have started their 5S implementation for 

three months.   

Unidimensionality and Reliability 

We have randomly split the 418 responses into 100 calibration and 318 validation 

samples. The calibration sample goes for Exploratory Factor Analysis (EFA). The result 

as shown in Appendix I, reveals that all the constructs are unidimensional with 

statistically significant factor loadings. However, one item has been removed from Seiri, 

Seiton and Seiso respectively due to its factor loading is less than 0.55 [52]. We also have 

eliminated two items from Seiketsu for the same reason. Furthermore, all the items for 

Shitsuke and Perceived Comfort Workplace have been retained. We have also dropped 

one more item from the measurement scale of Organization Loyalty [49] because of the 

low factor loading. We then proceed to the reliability assessment based on Cronbach’s . 

Appendix I shows that all the subscales possess  exceeding the suggested value of 0.60 

[53]. We therefore, confidently conclude that the measurement scales are free from 

reliability problem. Eventually, we have come up with a 21-item measurement instrument 

for scale validation.  

Convergent and Discriminant Validity 

We have validated the measurement scale by applying Confirmatory Factor Analysis 

(CFA) to the validation sample of 318 responses. According to [54], a measurement scale 

possesses convergent validity when all the measurement items load onto the 
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corresponding factor with a statistically-significant manner and when the corresponding 

factor loading of each measurement item is greater than twice its standard error. Because 

all factor loadings are statistically significant at p<0.001 and are, at the same time, greater 

than twice their respective standard errors (results not shown here), we can, therefore, 

confidently conclude that the measurement scale adopted in this study possess convergent 

validity. 

 We have followed [54] procedure to assess discriminate validity by setting the 

correlation between any two constructs to 1.0 and then performing a 2-difference test 

between the constrained and unconstrained model. A significant positive 2 value 

indicates that the constrained model has a significantly poorer fitness than the 

unconstrained model, thereby providing evidence for the distinctiveness of the two 

constructs. This exercise has been repeated for all possible pairs of constructs. Our result 

(not shown here) shows that all 2 differences between the constrained and unconstrained 

models are significantly positive at p < .001. Therefore, the discriminant validity is 

statistically confirmed. 

 

Result  

We apply CFA to fit the data of 418 responses. The result (not shown here) shows that the 

second order factor Workplace Improvement fits the data quite well: 2=91.83 df=50, 

2/df=1.8, TLI=0.95, CFI=0.96, GFI=0.97, RMSEA=0.045 (0.030, 0.059). Our result 

further reveals that the path coefficients of the four S’s to Workplace Improvement range 

from 0.70 to 0.97 indicating that Workplace Improvement strongly leads to the four S’s. 

To evaluate how well ‘Workplace Improvement’ as the second order factor explains a 
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significant portion of 4S’s variation, we follow the procedure of [52] to estimate the 

extent of variance extracted which is accountable for Workplace improvement. According 

to [52]), the recommended level of variance extraction should be larger than 50%. Our 

result shows that the percentage of variance extracted from the four S’s account for 

Workplace Improvement is 95%. Therefore, H1 is supported.  

 Figure 1 indicates that our proposed model fits the 418 responses: 2=357.9 df=180, 

2/df=2.0, TLI=0.90, CFI=0.91, GFI=0.92, RMSEA=0.049 (0.04, 0.056). The result 

reveals that Workplace Improvement significantly and positively influences Shitsuke. 

Hence, H2 is supported based on the strong path coefficient: =0.686, p<0.001.    

---Insert Figure 1 here--- 

 H3 is rejected because the path coefficient from Perceived Comfort Workplace to 

Shitsuke is insignificant. On the contrary, H4 is supported. The result as shown in Figure 1 

further confirms that both Perceived Comfort workplace and Organizational Commitment 

significantly mediate the effect of Workplace Improvement on Shitsuke though this 

indirect effect is relatively weak (0.025) in comparing with the direct effect from 

Workplace Improvement on Shitsuke (0.686). It reflects that Workplace improvement 

directly and indirectly influences Shitsuke.  

  

Discussion 

This study has made theoretical contributions in several aspects. First, it is the first 

attempt to empirically clarify the relationship of the five S’s with rigor of theory and 

methodology. We have proposed and validated a theoretical model that is different from 

the typical Japanese perspective and is missing in the existing literature. Our model is in 
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congruent with the perspective of [45] that certain adjustment of Japanese manufacturing 

practices are necessary when they are applied overseas. We suggest therefore that the 

Chinese organizations should not assume the pre-existence of Shitsuke when improving 

their physical workplaces. On the contrary, they should expect that Shitsuke is the 

outcome of other four S’s, the intervention activities under Workplace Improvement. 

Alternatively put, the intervention activities provide the means for organizations to shape 

the employees’ behavior.  

 Second, building upon the stream of study which perceives physical workplace as a 

major driver of behavioral change, this study has extended the research domain by 

considering the way to change the workplace is a more fundamental driver worthy for 

attention. Interestingly, our result, as predicted, reveals that for the change of employees’ 

behavior, the intervention does matter, and it even imposes a much stronger impact on the 

behavior than the physical workplace per se. Therefore, researchers and managers should 

not underestimate the effect of getting employees involved in improving and sustaining 

physical workplace, even if creating a the physical workplace after the employees’ own 

heart is difficult, if not impossible.  

 Third, drawing upon the perspective of psychological contract, we have proposed an 

alternate theory which is different from that of social interference [21] used to explain 

how physical workplace is influencing employee behavior. The theory has also bridged 

the missing link that [9]’s framework has not addressed yet. That is, the Perceived 

Comfort Workplace does not directly lead to Shitsuke but via the increased employee 

loyalty towards the organization. 

 Fourth, our model has implications to management that they have two major pivots 
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to alter the employees’ behavior. They can either adopt a top-down approach that 

presetting an effective physical workplace to motivate employees to change their 

behavior or employ a bottom-up approach by involving employees to change the 

workplace that they will treasure. For the latter approach, the employees will have greater 

intention to uphold the workplace conditions due to the manful efforts they have made.    

 

Conclusion 

In this study, we have increased the empirically based knowledge of factors that 

determine the employees’ behavior from the view of improving the physical workplace. 

Building upon the perspective of planned organizational change and psychological 

contract, we have established a theoretical model to explain the significant role of the 

intervention activities and the subsequent mechanism that leads to self-disciplinary 

behavior at work.  
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Figure 1 – Dynamics of Workplace Improvement 
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 denotes path coefficient is significant at p<0.01 and p<0.001 respectively 

Model fitness: 2=357.9 df=180, 2/df=2.0, TLI=0.90, CFI=0.91, GFI=0.92, RMSEA=0.049 (0.04, 0.056) 
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Appendix I – Result after EFA, Dimensionality and Reliability 

Construct Measurement items Factor 
loading

% of 
variance 

Eigen 
value 

 

Seiri  
(Sort) 

We always categorize and settle the 
things in the workplace  

0.6 61.9 1.9 0.69

 We always eliminate the dirt and 
blemish in the workplace  

0.9    

 We identify the leakage of cover and 
pipe 

0.9    

Seiton 
(Set-in-order) 

We always assign a unique location 
for storing each thing 

0.8 58.5 1.8 0.64

 We design workplace in an organized 
manner 

0.7    

 We always store things in accordance 
with their nature of use 

0.8    

Seiso  
(Scrub) 

We always clean up the hidden areas 0.9 69.4 2.1 0.78

 We always maintain a glabrous floor 
 

0.8    

 We always keep clean of the ducting 
and air louver 

0.8    

Seiketsu 
(Standardize) 

We always put label on the cabinet to 
identify the stored items 

0.9 71.4 2.1 0.80

 We always classify by painting the 
ducting with different colors 

0.9    

 We share the responsibility for 
managing different workplace areas 

0.8    

Shitsuke 
(self-discipline) 

We always take initiative to organize 
our work-bench 

0.7 66.8 1.7 0.62

 We always wear uniform properly 
 

0.8    

 We always take initiative to reduce 
waste  

0.8    

Perceived  
Comfort workplace 

It is much easier to detect problems 
in our production environment 

0.7 66.8 2.0 0.75

 Our working environment is more 
comfort and safe 

0.8    

 I am satisfied with the existing 
production environment 

0.8    

Organization 
loyalty 

If I had to choose all over again, I 
would take a job with this company 

0.6 57.6 1.7 0.63

 I would recommend this company to 
a friend as a good place to work 

0.8    

 I feel a sense of pride working for 
this company 

0.8    

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1254



WORKPLACE AGGRESSION IN THE ALLIED HEALTH CONTEXT 
 

Defne Demir, John Rodwell, Andre Gulyas and Rebecca L. Flower  
Faculty of Business, Australian Catholic University 

Locked Bag 4115 Fitzroy MDC Victoria 3065 Australia 
 

ABSTRACT 
Workplace aggression is typically studied among health professionals identified as at-risk, 
despite being prevalent in all healthcare contexts, including allied health. The aim of the study 
was to explore antecedents of aggression among allied health workers in relation to conditions of 
work. Surveys were distributed to allied health professionals in an Australian healthcare 
organisation and 134 (49%) responded. Logistic regressions and ANCOVAs revealed that 
support was associated with internal aggression, and role-related factors were associated with 
external aggression. This study extends the literature on aggression by highlighting links 
between the working environment and specific workplace aggression types within allied health.  
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INTRODUCTION 
Workplace aggression occurs globally and across all industries, though some industries such as 
healthcare are particularly at risk [1]. Studies of aggression in healthcare have focused on groups 
considered high-risk such as nursing [2], yet workplace aggression is likely to occur in all areas 
of healthcare [3] [4]. Allied health professionals comprise approximately 18 percent of the 
Australian healthcare workforce [5], and provide a broad range of services, including but not 
limited to psychology, physiotherapy, radiography and occupational therapy [6]. Research has 
found that up to 66 percent of allied health professionals report experiences of occupational 
violence at some point [3]; however, little research has investigated aggression among allied 
health professionals [7]. 

Research that examines workplace bullying highlights the role of stressful working conditions. 
More specifically, the demand control support model (DCS) [8] [9] has been found to aid our 
understanding of the antecedents of workplace aggression [10] [11], though limited research has 
tested these components as antecedents of workplace violence. In addition, evidence suggests 
that negative affectivity (NA) may influence these relationships [12]. Therefore, this study aimed 
to explore whether similar factors act as antecedents of workplace aggression among allied 
health professionals.  

 

Background 
Workplace aggression encompasses bullying and violence behaviors. Bullying can be broadly 
defined as persistent, negative behavior from one or more individuals that can range from subtle 
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unconscious behaviors to more overt types [13] [14]. Bullying is targeted behavior that occurs 
systematically, rather than as a single event [15] and, while it may occur in several forms (i.e. 
verbal and/or physical), the nature of workplace bullying is often psychological [16]. Violence, 
in comparison, can occur as single or repeated incidents, taking various forms including physical 
assault, threat of assault, sexual assault, emotional abuse or verbal sexual harassment [17]. 
Within healthcare, the source of workplace aggression may be internal (i.e. supervisors and/or 
co-workers) or external to the organization (i.e. patients and/or patient family/friends; [18]. 
The environment in which aggression occurs may encompass some important antecedents of 
aggression. Studies have found an association between workplace bullying and the work 
environment, whereby victims also report poor working conditions [11] [19]. Labeled the work 
environment hypothesis, this theory suggests that aspects of the work environment may lead to 
bullying [20]. Researchers have since applied the DCS model to bullying to determine whether 
high work demands and limited resources (i.e. less control and social support) can explain why 
bullying is more likely to occur in some environments [11] [20].  

The job demands control (JDC) model proposes that occupations involving high demands and 
low control are more likely to lead to poorer employee outcomes [9]. Job demands refer to the 
psychological effort or stressors involved in the workload, whereas job control refers to an 
individual’s autonomy in the workplace regarding how and when activities are conducted. Social 
support was added more recently, referring to the support available to an individual from their 
supervisor, co-workers, and family and friends. Each type of social support is a resource that 
may buffer against job strain [8]. With the addition of support, the model became known as the 
DCS [8], whereby high strain jobs are those with high demands, low control and low levels of 
social support.  
Studies have consistently found that elements of the DCS model are associated with workplace 
bullying [10] [11] [21]. Applications of the JDC model have found associations between both 
high demands and low control with reports of bullying [10] [22]. Research applying the full DCS 
model has found similar results, with high demands and low social support being associated with 
bullying [11]. 

High strain jobs (with high demands and low resources) may lead to frustration, which may 
develop into conflict, deteriorating relationships among staff, and potentially escalate into 
bullying [15]. Alternatively, if distressed workers are perceived as less competent by their co-
workers they may be targeted for aggression [23]. Although the DCS model has been applied to 
workplace bullying, little research has investigated the utility of the model in predicting 
workplace violence. To the best of our knowledge, no studies have investigated these variables 
among allied health professionals.  
Another element suggested as a possible antecedent of workplace aggression is NA. NA is a 
dispositional characteristic, and individuals high in NA generally view themselves more 
negatively than others, and are more vulnerable to distress and tent to be more nervous than 
those with low NA [24]. Individuals with high NA are considered to be more sensitive to 
negative daily life events. Thus, the likelihood of perceiving workplace violence or bullying may 
be more likely for individuals high in NA. Indeed, NA is often discussed in the context of 
workplace stress [25, 26]. In relation to bullying as a stressor, NA and bullying were linked, 
whereby employees reporting bullying were likely to be higher in NA [21] [27]. Therefore, this 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1256



study chose to include this characteristic when investigating the antecedents of aggression among 
allied health professionals.  

The broad aim of the current study was to investigate antecedents of workplace aggression 
among allied health professionals in relation to the DCS model while investigating the role of 
NA as a potential antecedent of reported aggression. 
 

METHOD 
Participants and procedure 
The sample for this study consisted of 134 allied health professionals employed at a large 
Australian healthcare organization. Surveys were distributed to allied health professionals across 
all facilities within the organization, primarily based in one state. The response rate for 
participation in the study was approximately 49%. The majority of participants were female 
(78%), and had been employed by the organization for 9 years or less (72%). In relation to age, 4 
% of respondents were aged 24 years or younger, 36% were aged between 25-39 years, 22% 
between 40-49 years, and 38% were aged 50 or older.  
 

Measures  
Bullying.   Prevalence of workplace bullying was measured using a single item scale developed 
by Hoel and Cooper [14]. Bullying was defined as a situation where individuals perceive 
themselves persistently, over a period of time, as the recipient of negative actions from one or 
more persons, and have difficulty in defending themselves. The definition was presented to 
participants as part of the item, requesting that they consider this definition in rating their 
experience of bullying. The six-point rating scale ranged from 1 (No) to 6 (Yes, almost daily).  
Violence.   Violence was examined using a scale adapted from Hesketh et al. [17]. The scale 
measured four types of violence (e.g. physical assault, threat of assault, emotional abuse and 
verbal sexual harassment), as well as the source of the violence (i.e. patient, visitor/family 
member of a patient, co-worker and supervisor). Participants were required to indicate the 
frequency with which they had experienced each type of violence. This was measured on a four-
point rating scale ranging from 1 (Never) to 4 (3 or more times). Scores across the four sources 
of violence were summed creating two subscales: external and internal sources. External sources 
were the summed scores of patient and visitor/family member of patient scores, while internal 
sources were the scores of co-worker and supervisor.   

Demands.   Job demands were measured on an 11 item scale developed by Caplan et al. [28]. For 
four of these items, participants were required to respond on a five-point rating scale ranging 
from 1 (very often) to 5 (rarely). The remaining seven items were rated on a five-point rating 
scale ranging from 1 (A great deal) to 5 (Hardly any). The Cronbach’s alpha co-efficient for this 
scale was .90. 
Control.   Control over work tasks was assessed using a nine item scale developed by Karasek 
[29]. Each item required participants to respond on a five-point rating scale ranging from 1 
(strongly disagree) to 5 (strongly agree). The Cronbach’s alpha for this scale was .75. 
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Social Support.   Social support was measured using a four item scale developed by Caplan et al. 
[28]. Each item required participants to provide a response regarding the degree to which they 
receive support from their immediate supervisor, co-workers, and family and friends. 
Participants were required to respond on a five-point rating scale ranging from 0 (don’t have any 
such person) to 4 (very much) for each person(s). These responses formed three subscales (i.e. 
supervisor support, co-worker support, and outside work support). The Cronbach’s alpha for the 
three subscales of supervisor, co-worker, and outside work support were .89, .82 and .85, 
respectively. 

Negative Affectivity.  Negative affectivity was tested using the ten item negative subscale from 
the positive and negative affect schedule (PANAS) developed by Watson et al. [30]. Participants 
were required to respond on a five-point rating scale the degree to which they had felt a 
particular presented negative emotion over the past week (e.g. hostile, ashamed, upset). The 
rating scale ranged from 1 (Very slightly or not at all) to 5 (Very much). The Cronbach’s alpha 
for this NA scale was .83. 

 

RESULTS 
In regards to workplace bullying, 25% of respondents indicated that they experienced some level 
of bullying, whether it was very rarely, now and then, or on a monthly, weekly or daily basis (see 
Table 1). In terms of workplace violence, the experience of violence was highest for internal 
emotional abuse (19.4%), external emotional abuse (14.1%) and external threat of assault 
(7.5%), with respondents indicating exposure on one or more occasion. Low levels of exposure 
were reported for the remaining categories of violence (see Table 2).   

 
Table 1. Frequency (and Percentages) of Bullying Responses 

Bullying response n 
No 100 (74.6%) 

  Yes, very rarely 13 (9.7%) 
  Yes, now and then 13 (9.7%) 
  Yes, several times month 4 (3.0%) 
  Yes, several times a week 2 (1.5%) 
  Yes, almost daily 1 (0.7%) 

Missing 1 (0.7%) 
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Table 2. Frequency (and Percentages) of Reported Violence  

 
Due to a limited number of bullying responses across categories, all responses indicative of 
bullying (i.e. from ‘yes, very rarely’ to ‘yes, almost daily’) were summed so that bullying was 
analyzed using dichotomous categories ‘no’ and ‘yes’. The same procedure was conducted for 
violence categories, so that responses ranging from ‘1 time’ to ‘3 or more times’ were summed 
and violence analyzed in dichotomous categories ‘no’ and ‘yes’. For several violence categories, 
there were not enough incidents to conduct analyses. Therefore, analyses were conducted 
including only the responses for bullying, external threat of assault and internal and external 
emotional abuse. Prior to undertaking analyses of the data, 11 cases were excluded due to either 
missing data, or having a social support subscale total of zero. Two univariate outliers for NA 
were also excluded, leaving 121 cases for analyses.  
Four logistic regressions were conducted using demand, control, support (supervisor, co-worker, 
outside work support), and NA to predict the incidence of aggression types bullying, external 
threat of assault and internal and external emotional abuse (see Table 3). Co-worker support (B = 
-.26, Wald = 6.95, p = .01) was a significant contributor to the regression model for bullying 
(Cox and Snell = .16), whereby low levels of support were associated with bullying. Job control 
(B = -.19, Wald = 6.22, p = .01), NA (B = .13, Wald = 5.26, p = .02), and job demand (B = .12, 
Wald = 4.65, p = .03) were significant contributors to the regression model for external 
emotional abuse (Cox and Snell = .15) whereby low levels of job control, and high demands and 
NA were associated with the emotional abuse. Co-worker support (B = -.25, Wald = 5.69, p = 
.02) and outside work support (B = .27, Wald = 4.92, p = .03) were significant contributors to the 
regression model for internal emotional abuse (Cox and Snell = .17), whereby low levels of co-
worker support, and high levels of outside work support were associated with emotional abuse. 
There were no significant results for regression analyses involving external threat of assault.  

 
Table 3. Logistic Regression Results 

 Bullying External threat of 
assault 

External 
emotional abuse 

Internal 
emotional abuse 

 
B B B B 

Job Demand .03 .07 .12* .06 
Job Control .03 -.07 -.19* .00 
Supervisor support -.09 .03 -.05 -.11 
Co-worker support -.26* -.12 .02 -.25* 
Outside work support .15 -.07 .03 .27* 
Negative affect .09 .13 .13* .02 
* p < .05 

 

Violence 
frequency 

Internal 
emotional 

abuse 

External  
emotional 

abuse 

Internal threat 
of assault 

External threat 
of assault 

Internal 
physical assault 

External 
physical assault 

Internal verbal 
sexual 

harassment 

External verbal 
sexual 

harassment 
Never 106 (79.1%) 114 (85.1%) 133 (99.3%) 123 (91.8%)  132 (98.5%) 129 (96.3%) 129 (96.3%) 128 (95.5%) 
1 time 12 (9.0%) 8 (6.0%) 0 (0.0%) 6 (4.5%) 1 (0.7%) 3 (2.2%) 1 (0.7%) 3 (2.2%) 
2 times 3 (2.2%) 3 (2.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 0 (0.0%) 
3+ times 11 (8.2%) 8 (5.9%) 1 (0.7%) 5 (3.0%) 0 (0.0%) 1 (0.7%) 2 (1.5%) 1 (0.7%) 
Missing 2 (1.5%) 1 (0.7%) 0 (0.0%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 2 (1.5%) 2 (1.5%) 
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DISCUSSION 
The current study examined several possible antecedents to workplace aggression among allied 
health professionals in a large Australian healthcare organization. Although some forms of 
violence were reported too infrequently to appropriately analyse, workplace bullying, external 
threat of assault and both internal and external emotional abuse were reported by 23%, 7%, 17%, 
and 13% of participants, respectively. Although these rates are not as high as those reported by 
Alexander and Fraser (2004), they are still alarming given that healthcare organizations often 
implement a zero tolerance policy regarding aggression. 

The results confirm that elements of the DCS model are associated with different types of 
aggression, providing partial support for the work environment hypothesis [20], suggesting that 
this hypothesis may be relevant for bullying in addition to violence. Regarding the antecedents of 
bullying, the overall pattern of results indicates that aggression that is likely to occur from 
internal sources was predicted by social support. Specifically, respondents reporting having been 
subjected to bullying were likely to have reported a low level of support from their co-workers. 
Similar results were revealed by Hansen et al. [21], though unlike the present study they also 
found a relationship between bullying and low supervisor support. In the current study, a similar 
relationship was apparent between internal emotional abuse and social support, whereby those 
who reported abuse were also likely to report low levels of co-worker support and high levels of 
support from family and friends. In comparison, aggression that was likely to come from sources 
external to the organization (i.e. external emotional abuse) were predicted by work related 
factors. Allied health professionals reporting emotional violence from patients and their 
visitors/family members were more likely to report high work demands and low control. An 
exception to this pattern was the results concerning the threat of assault external to the 
organization, which was not predicted by any of the DCS variables.  

The results suggest that poor support between allied health professionals may lead to bullying 
and internal emotional abuse [15]. However, though high demands and low job control may have 
also led to poor relationships among employees as suggested by the authors, in this instance high 
demand sand low control instead predicted emotional abuse from patients and their family 
members/visitors. If high demands and low control contribute to errors made by allied health 
professionals, patients and their family members/visitors may perceive that these allied health 
professionals are less competent than their co-workers, and may consequently abuse them 
emotionally [23]. Additionally, outside work support was significantly related to internal 
emotional abuse, and this association could be due to several possible reasons. Employees who 
were not receiving support from external sources and experiencing internal emotional abuse may 
be more likely to leave the organisation due to a lack of social support. Alternatively, increased 
internal emotional abuse may lead to employees seeking more social support from family and/or 
friends. Future research should aim to determine the exact nature and direction of this 
relationship between external support and internal emotional abuse. 

In the current study NA was not significantly associated with bullying, external threat of 
violence or internal emotional abuse. However, NA was significantly associated with external 
emotional abuse. If individuals high in NA have greater sensitivity to negative events than those 
low in NA, then allied health professionals with high NA are more sensitive to workplace 
aggression (representing a negative event) when the source of the aggression is external to the 
organization, such as patients and their family members/visitors. Thus, the current study 
illustrated variables associated with both the working environment and those associated with 
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personality are linked with specific workplace aggression types (i.e. external emotional abuse) 
for allied health professionals,. 

  

Limitations and directions for future research 
A number of limitations should be considered when interpreting the results of the current study. 
First, the design of the study was cross-sectional, and therefore we could not conclusively 
determine causal links between variables. Longitudinal studies in future would assist our 
understanding of the causal links between workplace aggression and other variables. Further, this 
study analyzed allied health professionals overall, limiting conclusions based on specific allied 
health professions; therefore, future research is encouraged to investigate whether specific 
professions within the allied health group experience more or less workplace aggression and the 
possible antecedents surrounding workplace aggression.  

 
Conclusions 
This study emphasises the importance of considering stressors in the working environment when 
investigating possible antecedents of bullying and extending these to other aggression types of 
violence among allied health professionals. Further, the importance of investigating the effects of 
NA as an antecedent of aggression was highlighted. Given the essential role and proportion of 
allied health professionals in the healthcare workforce, more research should be directed toward 
gaining a better understanding of this occupational group and the issues they face, to 
consequently improve the working environments of these professionals.   
 

REFERENCES 
 

[1] Rintoul, Y., Wynaden, D., & McGowan, S. Managing Aggression in the Emergency 
Department: Promoting an Interdisciplinary Approach. International Emergency Nursing, 2009, 
17(2), 122-127. 
[2] Farrell, G., Bobrowski, C., & Bobrowski, P. Scoping Workplace Aggression in Nursing: 
Findings from an Australian Study. Journal of Advanced Nursing, 2006, 55(6), 778-787. 
[3] Alexander, C., Fraser, J., & Hoeth, R. Occupational Violence in an Australian Healthcare 
Setting: Implications for Managers. Journal of Healthcare Management, 2004, 49(6), 377-92. 
[4] Stubbs, B. & Sengupta, S. Aggression: Is It a Problem for Occupational Therapists? The 
British Journal of Occupational Therapy, 2008, 71(8), 313-313. 
[5] Australian Institute of Health and Welfare Australia’s Health 2010. Australia’s Health Series 
No. 12. Cat. No. Aus 122. Canberra: Author, 2010. 
[6] Keane, S., et al. The Rural Allied Health Workforce Study (Rahws): Background, Rationale 
and Questionnaire Development. Rural and Remote Health, 2008, 8(4), 1132. 
[7] Keane, S., Smith, T., Lincoln, M., & Fisher, K. Survey of the Rural Allied Health Workforce 
in New South Wales to Inform Recruitment and Retention. Australian Journal of Rural Health, 
2011, 19(1), 38-44. 
[8] Johnson, J.V. & Hall, E.M. Job Strain, Work Place Social Support, and Cardiovascular 
Disease: A Cross-Sectional Study of a Random Sample of the Swedish Working Population. 
American Journal of Public Health, 1988, 78(10), 1336-1342. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1261



[9] Karasek, R. Job Demands, Job Decision Latitude, and Mental Strain: Implications for Job 
Redesign. Administrative science quarterly, 1979, 285-308. 
[10] Notelaers, G., et al. Testing the Strain Hypothesis of the Demand Control Model to Explain 
Severe Bullying at Work. Economic and Industrial Democracy, 2012, 34(1), 69-87. 
[11] Tuckey, M.R., Dollard, M.F., Hosking, P.J., & Winefield, A.H. Workplace Bullying: The 
Role of Psychosocial Work Environment Factors. International Journal of Stress Management, 
2009, 16(3), 215-232. 
[12] Baillien, E., et al. The Demand-Control Model and Target’s Reports of Bullying at Work: A 
Test within Spanish and Belgian Blue-Collar Workers. European Journal of Work and 
Organizational Psychology 2011, 20(2), 157-177. 
[13] Fox, S. & Stallworth, L.E. Racial/Ethnic Bullying: Exploring Links between Bullying and 
Racism in the Us Workplace. Journal of vocational behavior, 2005, 66(3), 438-456. 
[14] Hoel, H. & Cooper, C.L. Destructive Conflict and Bullying at Work. Unpublished report, 
University of Manchester Institute of Science and Technology (UMIST) 2000; Available from: 
http://www.rowleyassoc.com/wp-content/uploads/Conflict-Bullying-at-Work.pdf. 
[15] Skogstad, A., Torsheim, T., Einarsen, S., & Hauge, L.J. Testing the Work Environment 
Hypothesis of Bullying on a Group Level of Analysis: Psychosocial Factors as Precursors of 
Observed Workplace Bullying. Applied Psychology, 2011, 60(3), 475-495. 
[16] Einarsen, S., Hoel, H., Zapf, D., & Cooper, C.L., The Concept of Bullying and Harrassment 
at Work: The European Tradition, in Bullying and Harrassment in the Workplace: Developments 
in Theory, Research and Practice, S. Einarsen, et al., Editors. 2011, CRC Press: Boca Raton. p. 
3-39. 
[17] Hesketh, K.L., et al. Workplace Violence in Alberta and British Columbia Hospitals. Health 
Policy, 2003, 63, 311-321. 
[18] Stubbs, B. Workplace Aggression and Violence: Moving Forward Together. Physiotherapy 
Research International, 2009, 14(4), 199-202. 
[19] Vartia, M. The Sources of Bullying–Psychological Work Environment and Organizational 
Climate. European Journal of Work and Organizational Psychology, 1996, 5(2), 203-214. 
[20] Einarsen, S., Raknes, B.I., & Matthiesen, S.B. Bullying and Harassment at Work and Their 
Relationships to Work Environment Quality: An Exploratory Study. European journal of work 
and organizational psychology, 1994, 4(4), 381-401. 
[21] Hansen, Å.M., et al. Bullying at Work, Health Outcomes, and Physiological Stress 
Response. Journal of Psychosomatic Research, 2006, 60(1), 63-72. 
[22] Takaki, J., et al. Workplace Bullying Could Play Important Roles in the Relationships 
between Job Strain and Symptoms of Depression and Sleep Disturbance. Journal of occupational 
health, 2010, 52, 367-374. 
[23] Felson, R.B. “Kick'em When They're Down”. The Sociological Quarterly, 1992, 33(1), 1-
16. 
[24] Watson, D. & Clark, L.A. Negative Affectivity: The Disposition to Experience Aversive 
Emotional States. Psychological Bulletin, 1984, 96(3), 465-490. 
[25] Fogarty, G.J., et al. Predicting Occupational Strain and Job Satisfaction: The Role of Stress, 
Coping, Personality, and Affectivity Variables. Journal of vocational behavior, 1999, 54(3), 429-
452. 
[26] Spector, P.E., Zapf, D., Chen, P.Y., & Frese, M. Why Negative Affectivity Should Not Be 
Controlled in Job Stress Research: Don't Throw out the Baby with the Bath Water. Journal of 
Organizational Behavior, 2000, 21(1), 79-95. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1262



[27] Mikkelsen, E.G. & Einarsen, S. Relationships between Exposure to Bullying at Work and 
Psychological and Psychosomatic Health Complaints: The Role of State Negative Affectivity and 
Generalized Self–Efficacy. Scandinavian Journal of Psychology, 2002, 43, 397-405. 
[28] Caplan, R., et al. Job Demands and Worker Health: Main Effects and Occupational 
Differences. Ann Arbour, MI: The Institute for Social Research, 1980. 
[29] Karasek, R. Job Content Questionnaire and User's Guide. LA: Department of Industrial and 
Systems Engineering, 1985. 
[30] Watson, D., Clark, L.A., & Tellegen, A. Development and Validation of Brief Measures of 
Positive and Negative Affect: The Panas Scales. Journal of Personality and Social Psychology, 
1988, 54, 1063-1070. 
 
 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1263



Do Organizational Supplies Fit Individual Needs? 

A Longitudinal Study in China 

 
Chun-Sheng Yu, University of Houston-Victoria 

June Lu, University of Houston-Victoria 

 

Values are “conscious, as well as subconscious goals, ideals and preferences of worth, expressing 

intentionality and shaping directions of action” (Aadland, 2010:471). A main purpose of research on 

values has been to investigate the ways in which how values relate to attitudes, behavior, and social 

experiences and roles (Ros, Schwartz, & Surkiss, 1999).   

 

One major branch of value research has focused primarily on work (e.g. Cennamo & Gardner, 2008; 

Elizur, 1984; Elizur, Borg, Hunt, & Beck, 1991; Hofstede, 2001), which is called as work values, also 

work goals, work needs, work outcomes, job satisfaction, incentive preference, and reward preference 

(Harpaz, 1990). Work values are specific expressions of general values in the work setting. There are 

several approaches to classifying work values. The most widely adopted approach classifies work values 

into intrinsic or extrinsic (Elizur, 1984). Subsequent research has added status-related values (e.g. 

influence, recognition, advancement) (Ros et al., 1999), freedom-related values (e.g. work-life balance, 

working hours) and social values (e.g. good relationships with supervisors or peers) (Lyons, Higgins, & 

Duxbury, 2010), and altruistic values (e.g. making a contribution to society) (Borg, Groenen, Jehn, 

Bilsky, & Schwartz, 2011).   

  

Research on work values is important part of person-organization (P-O) fit (Kristof, 1996; Verquer, 

Beehr, & Wagner, 2003). Most studies of P-O fit address the compatibility of individual values and 

organizational values. The match between individual needs and organizational supplies is an area that 

has not received adequate attention. Based on the needs-supplies perspective, P-O fit occurs when an 

organization satisfies individuals' needs, desires, or preferences.  

 

A longitudinal study has been conducted in 1988, 2001, and 2013 in China separately. During the 25 

years, significant changes, especially the economic and organizational transformations, have taken 

places in China. This paper will report the changes by comparing the results from the three surveys, 

explain the changes using multiple perspectives, and try to get a dynamic picture of the subjects studied 

during the 25 years. This study will also adopt a P-O fit framework to examine whether the fitness (or 

discrepancy) of employees’ needs and organizations supplies influences employees’ job satisfaction and 

work effectiveness. Such a longitudinal study is expected to make important contributions to P-O Fit 

theory building and yield some useful implications to management practices as well.    

 

The entire research project is an empirical and staged longitudinal study in design. An instrument called 

Job Reactions Inventory (JRI) and developed by Huseman and Hatfield (Huseman, Hatfield, &Yu, 1988) 

was used to collect empirical data. The instrument contains the following three major sections:  

 

(1) Work Outcomes. The JRI assesses twenty work outcomes that fall into four outcome categories: 

System Outcomes (Pay Fringe Benefits, Job Security, and Promotion and Advancement), Job Outcomes 

(Ability Utilization, Problem Solving, Challenge, Decision Making, Responsibility, and Meaningful 

Work), Performance Outcomes (Accomplishment, Personal Worth, Confidence, Achievement, and 

Competence), and  Interpersonal Outcomes (Recognition, Belonging, Status, Appreciation, and Job 

Friendships).  

  

(2) Job Reactions. The JRI assesses three job reactions: Perceptions of Equity, Job Satisfaction, and Job 

effectiveness.    

(3) Managerial Strategies: The JRI assesses eleven managerial strategies that can provide employee 
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outcomes: Positive Expectations, Goal Setting, Positive Feedback, Availability, Interest, Negative 

Feedback, Information, Participation, Criticism, Rewarding Behaviors, and Two-Way Communication.  

 

Generally, the JRI assesses outcomes that employees desire (needs) and experience (supplies) in their 

jobs, employees’ reactions to their jobs, and strategies that managers might use to provide important 

outcomes. It is proposed that employees whose managers make use of the managerial strategies will 

experience greater levels of important supplies on the job, thus have better fit (or less discrepancy) 

between their needs and supplies experienced. In turn, it will lead to more favorable perceptions of 

equity, increased job satisfaction, and lower untapped levels of job effectiveness.   

 

The sample of the study comprises employees in real enterprises. In 1988, the first stage empirical study 

was carried out in four factories in China and 340 useable surveys were collected.  Data sets from 

China and the States respectively were compared and yielded some interesting findings (Huseman, 

Hatfield, &Yu, 1988, 1991; Yu, Huseman, & Hatfield, 1989). In 2001, the second survey was conducted, 

using the same instrument and at the same companies that were studied 13 years ago, and yielded 526 

data entries. The third survey was carried out this year in the same companies and had 497 usable 

surveys collected.   

 

To achieve the study objectives, the Statistical Package for Social Science (SPSS) will be used for data 

analysis. Data analysis procedures will include computation of frequencies, means, standard deviations, 

t-tests, and regression tests. The Analysis of Moment Structures (Amos) also will be considered to test 

whether the Managerial Strategy-Outcome model explain for the empirical data. Findings of the 

third-stage of study will then be compared with those from previous stages.  
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Abstract: The generalized Taguchi capability index 
pmC  has been shown superior to 

other existing generalizations and to be applicable for measuring process performance 

with asymmetric tolerances. Existing literature related to the generalized Taguchi 

capability index have assumed not considering gauge measurements errors (GME). 

Unfortunately, evaluating process performance of such a capability index without 

considering GME may not accommodate the real manufacturing situations. Hence, 

this paper applies a novel approach, generalized confidence intervals (GCI) to 

evaluate process performance in the presence of GME. In order to examine the 

performance of the proposed approach, a series of simulations was undertaken. The 

simulations result claim that the proposed approach performs good enough for 

assessing process performance for asymmetric tolerances in the presence of 

measurement errors or not. 

Keywords: Asymmetric tolerances, coverage rate, gauge measurement errors, 

interval estimation, process performance evaluation. 

 

1. Introduction 

Barely, suppliers and manufacturers entail their products not only to be high in 

quality but also have a good process capability. As a high quality product with very 
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low fraction of nonconformities (NC), the conventional method might be useless for 

measuring fraction of NC since the manufacturing sample contains no defective 

product items. Process Capability Indices (PCIs) as one of the tools in measuring the 

capability process have attract major attention in the manufacturing industries 

especially for tight quality needs. The first generation, 
pC  index has been proposed 

to evaluate the capability of process to meet the specification limits (see Kane, 1986). 

However, 
pC  index unable to reflect the situation where the proceess is off the 

target value, T .  

In order to remedy this kind of problems, several indices have been proposed which 

include the deviation from the target value of a particular process (see Boyles, 1991). 

Since the statistical distributions of the proposed methods quite complicated and 

difficult, in 1988, Spiring et al proposed a new index called 
pmC  to asses the 

capability process which take into account departures from the target value. The 

second generation index, 
pmC

 
is defined as follow: 

 
226

pm

USL LSL
C

T 




   

where   denotes process mean,   denotes process standard deviation, USL and 

LSL denote upper and lower specification limit. 

A process is said to be asymmetric when the customer’s specification is not 

equal to the midpoint of specification limits, i.e. T≠M. In 1994, Boyles noted that such 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1268



3 

 

problem can understate or overstate capability process in many cases. Even symmetric 

tolerances are often occurs in manufacturing industries, but still cases with 

asymmetric tolerances also appears in the manufacturing industries (see Chen, 1998, 

Pearn and Chen, 1998, and Wu and Chang, 2008). To remedy the problem, Lin et al. 

(1999) proposed a generalization of 
pmC , 

pmC  index. The result showed that 
pmC  

measures process capability more accurately than the original index 
pmC . 

Unfortunately, the estimation of 
pmC , ˆ

pmC  involving unknown parameter while 

using the conventional approaches. To avoid the lack of exact confidence intervals for 

pmC , in 1993, Weerahandi proposed an extension of conventional confidence interval. 

The concept of generalized pivotal quantity (GPQ) and generalized confidence 

interval (GCI) are developed to derive confidence interval when exact values are 

difficult to obtain. Usually, any variation in the measurement process has a direct 

effect on estimating and testing process capability. By ignoring the measurement 

errors, the empirical used indices are unreliable while the quality of the observed data 

depends on them. Consequently, gauge measurement analysis is needed in the 

measurement system.  

Based on the complicated conventional confidence intervals and the 

importance of GME, this article applied the GCI approach to assess process capability 

based on pmC  index in the presence of GME under asymmetric tolerances. The 
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generalization for 
pmC  is given in Section 2. In Section 3, we described about the 

generalized confidence intervals with GME. To assess the performance of the GCI 

approach, a simulation was conducted and the result is given in Section 4. Some 

conclusions are drawn in Section 5 as the final section. 

2. The Generalized Taguchi Capability Index Cpm   

The generalization of the second generation index, 
pmC  provides numerical 

measure that takes into account the asymmetric tolerance which reflects the process 

capability more accurately. This index is defined as follow:  

*

2 23
pm

d
C

A
 

  

Where   2d USL LSL  , max[ ( ) , ( ) ]u lA d T D d T D    , uD USL T  , 

lD T LSL   and * min{ , }u ld D D . The 
pmC  index obtains its maximal value at 

T   whether the tolerances are symmetric or asymmetric. Lin et al. (1999) 

considered the natural estimator ˆ
pmC  to estimate the 

pmC  index. This estimator can 

be defined as follow: 

*

2 2

ˆ
ˆ3

pm

n

d
C

S A
 


 

where ˆ max[ ( ) , ( ) ]u lA d X T D d T X D   ,
1

n

i

i

X X n


 is unbiased estimator and 

Maximum Likelihood Estimation (MLE) and 2 2

1

( )
n

n i

i

S X X n


   is MLE 

estimator of 2 .  
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3. GCIs for 
pmC  index with gauge measurement errors 

In 1993, Weerahandi was motivated to broaden the common definition of a 

confidence interval such that practically useful. There seems to be no approach that is 

generally and practically applicable to solve the problems in such a way theoretically 

guaranteed to cover all cases. In fact, the quality of the data related to the process 

characteristics relies on the gauge capability. The numerical results indicate that the 

GCI approach appears satisfactory in both conditions, with or without measurements 

errors for assessing process capability. Let  2,X N    reflects relevant quality 

characteristic of a manufacturing process and 
pmC  measures the real process 

capability of the random variable X . However, in real situations, we deal with the 

observed variable Y  rather than variable X . Assume that X  and G  are 

stochastically independent, thus we have  2 2 2,Y Y GMEY N        , after 

substituting Y  for  , the empirical PCI 
Y

pmC
 

can be obtained. Assume that the 

observed measurement with errors data is , 1,2, ,iY i n  and the existing data are 

from a stable process; ˆ Y

pmC  can then be obtain using 
1

n

ii
Y Y n


  and 

 
1 2

1

n

nY ii
S Y Y n


  
   as the estimators.  

     

*

2
23 max ,

Y

pm

Y Y u Y l

d
C

d T D d T D  

 

  

 

Using  2 2 2,Y Y GY N         with  2, YY N n   and 
2 2 2

1nY Y nnS     

where   and 2

Y  are unknown constant. In order to develop the GCI for   and 
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2

Y , we used the same procedure for the symmetric tolerances as shown in Wu et al 

(2009) and Wu (2011). Since  
22 3GME d   can be estimated, then the GPQ for 

2 , 2R


 can be obtained by  2 2

2max ,
Y

GMER R
 

   , where   is a small 

positive number to preserve non-negative variance properties. Obviously, 
Y

R  and 

2
Y

R


 are exempt from unknown parameters, thus a GPQ of 
Y

pmC  is given by 

     2

*

2

3 max ,

Y
pm

Y YY

C

u l

d
R

R d R T D d T R D 




  

 

In appearance of measurement errors, the GPQ for 
pmC  is given by 

     2

*

2

3 max ,
pm

Y Y

C

u l

d
R

R d R T D d T R D 

 

  

 

The  100 1 %  generalized lower confidence limit of 
Y

pmC  and pmC  can be 

derived by calculate  Y
pmC

R 


 and  
pmCR  , the 100 th  percentile of Y

pmC
R


 and 

pmCR   which satisfies   
pm pmC CP R R    , respectively. 

4. Numerical Results 

To verify the performance of the generalized lower confidence limit for 

capability testing using 
Y

pmC  index, a series of simulations is conducted. Without any 

loss of generality, all simulation was used the value T=0. A total of five different 

1, 0.5, 0, 0.5,1     and 0.5   was used to represent symmetric, on target and 

asymmetric tolerances. Three different ratios 1 1,1 2,1 3u lD D 
 
and different 

degrees of contamination of GME 0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3   were 
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considered in this paper. Thus we can have complete simulation for all conditions. For 

each simulation, a sample of size 50,100n   was drawn and 10,000 values of 

 ,Z V  were simulated. The generalized lower confidence limit was computed using 

10,000 simulated values of  ,Z V  by keeping the observed values of Yx  and Ys  

fixed. Every single simulation was then replicated 10,000N   times. Hence, we 

were able to calculate the proportion of times the generalized lower confidence limit 

where less than the corresponding true value of 
pmC . This actual coverage rate (CR) 

could then be compared to the nominal confidence level 1 0.95  . The expected 

value of the generalized lower confidence limit of 
pmC  is simply the average of these 

10,000 values of the generalized lower confidence limit  pmL . For every cases were 

computed under the nominal confidence level 1 0.95  . 

The notations of generalized lower confidence limit of 
pmC  with or without 

considering GME are CRx and CRy, respectively. In this case, the accuracy of the 

proposed approach will be considered as satisfactory when the simulation results in 

terms of coverage probabilities are close to the nominal value, 0.95. Since the 

coverage probabilities values are almost the same for every n , we plot the average of 

coverage rate under different ratio and  , respectively. Figures 1-3 plot the averages 

of CRx and CRy versus   under the ratios / 1/1,1/ 2 and 1/ 3u lD D 
 

and  , 

respectively. From these figures, it is clear that a process performance evaluation with 
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consideration of GME result in more accurate generalized lower confidence limit. 

Since the calculated CRs without considering GME tends to be overestimated as   

increases and by considering GME, the variability of the CRx is much smaller, thus 

we can conclude that the proposed approach results in a stable calculation and works 

well in the presence of GME. 

Figure 1. Average values of CRx and CRy versus 

  under 0.5   and / 1/1u lD D  . 

Figure 2. Average values of CRx and CRy versus 

  under 0.5   and / 1/ 2u lD D  . 

 

Figure 3. Average values of CRx and CRy versus 

  under 0.5   and / 1/ 3u lD D  . 
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For the generalized lower confidence limits of 
pmC  with and without 

considering GME, we used the notations xL  and yL , respectively. The values of xL  

and yL  tend to increase towards the true value of 
pmC  as n increases. Figures 4–9 

display the generalized lower confidence limits of 
pmC  against   under

/ 1/1,1/ 2 and 1/ 3u lD D  , respectively. It is evident that the difference between xL  

and yL  becomes larger as   increases. This condition evidence that the true 

process capability 
pmC  would have been underestimated if we ignored GME while 

its exist. 

Figure 4. Lower Confidence Bound 
xL  and yL  

versus   under 50n   and / 1/1u lD D  . 

Figure 5. Lower Confidence Bound 
xL  and yL  

versus   under 100n   and / 1/1u lD D  . 
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Figure 6. Lower Confidence Bound 
xL  and yL  

versus   under 50n   and / 1/ 2u lD D  . 

Figure 7. Lower Confidence Bound 
xL  and yL  

versus   under 100n   and / 1/ 2u lD D  . 

 

Figure 8. Lower Confidence Bound 
xL  and yL  

versus   under 50n   and / 1/ 3u lD D  . 

Figure 9. Lower Confidence Bound 
xL  and yL

 

versus   under 100n   and / 1/ 3u lD D  . 
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measure capability process based on the generalized 
pmC  index in the presence of 

measurement errors for asymmetric tolerances using the generalized confidence 

interval (GCI) approach. By conducting a series of simulations in terms of the 

coverage rate and the generalized lower confidence limits, we examine the 

performance of the proposed approach. The simulation results indicate that the 

proposed GCI approach seemingly quite satisfactory since it provides an accurate 

lower confidence limit. The calculated CRs are also very close to the nominal value in 

the presence of GME. Accordingly, the GCI approach is suitable for cases with 

asymmetric tolerances when GME are actually present. 
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INTRODUCTION 

Standardization of product and production is irreversible trend of global economy. The ISO 

9000 implementation has been accepted worldwide as a useful first step towards Total 

Quality Management (TQM) and since it’s establish in 1987 until now, the number of 

organizational that has been certified is growing continuously.  

In recent years, Vietnam’s economy has been taking ongoing efforts to integrate into the 

international economy ISO 9000 series were introduced in Vietnam during 1990s and has 

been widely implemented in manufacturing sector and service sector. The number of 

Vietnamese companies which obtained ISO 9000 certification had increased 431 folds from 

13 certificated companies in 1997 to 7333 certificated companies in 2009 [27]. While the 

majority of managers and researchers agree that ISO 9000 implementation is necessary for 

quality management process, the impacts of ISO 9000 implementation on companies’ 

performance in Vietnam are still the questions for academicians and quality management 

practitioners and need to be investigated.  

To address this need, this study aims at examining the situation of ISO 9000 implementation 

in Vietnamese manufacturing companies and its relationship with quality performance and 

customer satisfaction in companies. Based on the data collected from 108 companies though 

a questionnaire survey in 2012, the authors investigate the changes in quality management 

practices and different performance dimensions before and after ISO 9000 implementation. 

The results of statistical results indicate that ISO 9000 implementation significantly improve 

various quality management practices and quality performance. This study contributes to 

quality management literature by highlight the significant contribution of ISO 9000 to 

performance of companies. In addition, the results of this study portray the quality 

management practices in Vietnamese companies. The next sections will summary the latest 

ISO 9000 literature and analytical framework of this study. Then the data collection and 

analysis will be explained. The last three sections show the main findings, implications, 

discussions, limitations, and conclusions.  
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LITERATURE REVIEW 

In this section, we summaries the main framework of ISO 9000 from the perspective of 

quality management principles and summarized the latest literature on ISO 9000 studies.  The 

empirical findings on contribution of ISO 9000 to business performance are summarized. 

Benefits of ISO 9000  

Since ISO 9000 has been first published in 1987 and became one of the most popular adopted 

quality management system in the world, the debate about ISO 9000’s impacts on the 

organizational performances is still unclear.  

Sampaio et al (2009) indicated in their exhaustive literature review research that there are 

external and internal benefits of ISO 9000 certification (most common benefit are 

summarized in Table 1 as following: 

Table 1: Most commonly stated ISO 9001 certification benefits reported in the literature 

[18] 

External benefits Internal benefits 

Access to new markets 

Corporate image improvement 

Market share improvement 

ISO 9000 certification as marketing tool 

Customer relationship improvements 

Customer satisfaction 

Customer communication improvement 

Productivity improvements 

Product defect rate decreases 

Quality awareness improvements 

Definition of the personnel responsibilities 

and obligations 

Delivery time improvements 

Internal organization improvements 

Nonconformities decrease 

Customers’ complains decrease 

Internal communication improvements 

Product quality improvement 

Competitive advantage improvement 

Personnel motivation 

 On the one hand, these above benefits have been proved as the result of ISO 9000 

implementation by several researches [2] [3] [4] [5] [8] [9] [10] [11] [17] [20] [23] [26]. 

On the other hand, there are arguments that no proof of direct causation or not enough 

evidence to support such benefits of ISO 9000 [6] [7] [12] [13] [18] [22] [25].   

ISO 9000’s eight quality management principles 

The ISO 9000 standards are based on eight quality management principles which are derived 

from the collective experience and knowledge of the international experts. They are listed in 

Table 2 as following: 
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Table 2: ISO 9000’s eight quality management principles 

No. Principle Content Key Benefits 

1 Customer focus Organizations depend on their 

customers and therefore should 

understand current and future 

customer needs, should meet 

customer requirements and 

strive to exceed customer 

expectations. 

 Increased revenue and market share 

obtained through flexible and fast 

responses to market opportunities 

 Increased effectiveness in the use of the 

organization’s resources to enhance 

customer satisfaction  

 Improved customer loyalty leading to 

repeat business. 

2 Leadership Leaders establish unity of 

purpose and direction of the 

organization. They should 

create and maintain the internal 

environment in which people 

can become fully involved in 

achieving the organization's 

objectives. 

 People will understand and be 

motivated towards the organization’s 

goals and objectives 

 Activities are evaluated, aligned and 

implemented in a unified way 

  Miscommunication between levels of 

an organization will be minimized. 

3 Involvement of 

people 

People at all levels are the 

essence of an organization and 

their full involvement enables 

their abilities to be used for the 

organization's benefit. 

 Motivated, committed and involved 

people within the organization  

 Innovation and creativity in furthering 

the organization’s objectives 

 People being accountable for their own 

performance 

 People eager to participate in and 

contribute to continual improvement. 

4 Process approach A desired result is achieved 

more efficiently when activities 

and related resources are 

managed as a process. 

 Lower costs and shorter cycle times 

through effective use of resources  

 Improved, consistent and predictable 

results 

 Focused and prioritized improvement 

opportunities. 

5 System approach  Identifying, understanding and 

managing interrelated 

processes as a system 

contributes to the 

organization's effectiveness 

and efficiency in achieving its 

objectives. 

 Integration and alignment of the 

processes that will best achieve the 

desired results 

 Ability to focus effort on the key 

processes 

 Providing confidence to interested 

parties as to the consistency, 

effectiveness and efficiency of the 

organization. 
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No. Principle Content Key Benefits 

6 Continual 

improvement 

Continual improvement of the 

organization's overall 

performance should be a 

permanent objective of the 

organization. 

 Performance advantage through 

improved organizational capabilities 

 Alignment of improvement activities 

at all levels to an organization’s 

strategic intent 

 Flexibility to react quickly to 

opportunities. 

7 Factual approach to 

decision making 

Effective decisions are based 

on the analysis of data and 

information. 

 Informed decisions  

 An increased ability to demonstrate the 

effectiveness of past decisions through 

reference to factual records 

 Increased ability to review, challenge 

and change opinions and decisions. 

8 Mutually beneficial 

supplier 

relationships 

An organization and its 

suppliers are interdependent 

and a mutually beneficial 

relationship enhances the 

ability of both to create value. 

 Increased ability to create value for 

both parties 

 Flexibility and speed of joint responses 

to changing market or customer needs 

and expectations 

 Optimization of costs and resources. 

Eight quality management principles can be used by company’s managers to guide the 

implementation of ISO 9000 system in company toward improved performance. Each 

principle alone and together to ensure the benefits of ISO 9000 on company’s performance. 

Performance measurement 

The performance measure in production could be listed as follows [1]: 

 Quality-based measure: product conformance, features, reliability, perceived quality, 

serviceability, technical durability 

 Time-based measure: manufacturing lead time, deliver lead time, due-date 

performance, frequency of delivery 

 Cost- based measure: production cost, service cost, value added, selling price 

 Flexibility based measure: new product introduction, deliverability, volume, resource 

mix 

In the Kaplan and Norton model of the Balanced Scorecard four perspectives are used to 

measure the company’s performance [14]: 

 Financial perspective: Reflects the financial return to the owners (How do we look to 

our shareholders?) 
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 Customer perspective: Reflects how customers view our business (How do our 

customers see us?) 

 Business-process perspective: Reflects what we must be good at (What must we excel 

at?) 

 The innovation and learning perspective: Reflects how we are to do continue and 

develop (How can we continue to improve and create value?) 

Combine between the benefits of ISO 9000 in previous literature and the measurement of 

business’s performance, the factors are chosen in this research to analyze performance of 

company include: Nonconformities (Defects), Delivery time and customer satisfaction. 

The impacts of ISO 9000 implementation on quality performance and customer 

satisfaction 

Many studies highlighted the expectations of improved quality management practices, quality 

performance improvement, and increased customer satisfaction from ISO 9000 

implementation.  

Romano [19] presented a longitudinal analysis by comparing the growth in different 

measures of performance six months before and after certification on a sample of 100 Italian 

companies. The performance measures were internal and external quality, quality costs and 

timing (cycle, manufacturing, punctuality in delivery etc.). The conclusions are that 

registered companies improve their internal quality and the reliability of the production 

process. 

Buttle’s survey [4] of 1,220 certified UK companies, which included 415 service sector firms, 

found that improving operations and marketing gains were claimed by most of the firms 

following ISO 9000 quality certification. Particularly, profit improvement is the most 

important benefit sought from certifications; ranked second and third most important are 

process improvements and marketing benefit (including gaining new customers, keeping 

existing customers, increasing market share, increasing growth in sales and improving 

customer satisfaction).  

Leticia Santos and Carmen Escanciano [15] conducted an empirical study on the benefits of 

implementation of ISO 9000. The authors carried out survey on a sample of certificated 

companies in Spain. The empirical evidence indicated that the benefits attained by companies 

including benefits related to the human element and managerial procedures, the improvement 

in competitive position in the market, internal efficiency, and external benefits associated 

with increase in customer satisfaction are results of ISO certification.  

Low Sui Pheng and Darren Wee [16] investigated the impact of ISO 9000 on building 

defects. The study was conducted in the organization and operations of main building 

contractor in Singapore. By focusing onto fundamental aspect of construction quality, the 

research result showed how ISO 9000 certification can affect the amount of defects 

occurring. It provided the relationship between each of ISO 9001 requirements, the causes of 

defects and the broad strategies needed to prevent the causes from occurring.  
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ANALYTICAL FRAMEWORK 

The main objectives of this study are to investigate the relationship between ISO 9000 

implementation and quality performance and customer satisfaction. The authors focus on four 

aspects of ISO 9000 implementation: training, supplier control, process control, 

documentation. The analytical framework is presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Analytical framework 

Based on ISO9000 literature, four hypotheses are established as follows. 

 Hypothesis 1: There is a significant change in quality management practices between 

before and after the ISO 9000 implementation in companies 

 Hypothesis 2: There is a significant change in quality performance between before 

and after the ISO 9000 implementation in companies 

 Hypothesis 3: ISO 9000 implementation positively impact on quality performance of 

companies 

 Hypothesis 4: ISO 9000 implementation positively impact on customer satisfaction of 

companies 

DATA MEASUREMENT AND COLLECTION 

Questionnaire was designed in Vietnamese, and divided into three main parts: 

 Part I: This part is designed to collect information about companies as well as 

constraints and motivations for them to implement ISO 9000. 

 Part II: This part includes items asking participants about quality management 

practices of their companies in two periods – before and after their companies 

implement ISO 9000. Question items are about Employee training, Supplier control, 

 Training 

Supplier control 

Process control 

Documentation level 

ISO 9000 Implementation 

Customer satisfaction 

 
Quality performance 

On time delivery 

Customer returns 

Final Defects 

Incoming Defects 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1284



 

 

Process control and Documentation level. This part use quantitative measurement for 

all question items as following: 

 Employee training: The percentage of employees being trained about quality 

management 

 Supplier control: The percentage of suppliers being examined, evaluated and 

re-evaluated before selected 

 Process control: The percentage of processes which is controlled through 

statistic techniques and data analysis  

 Documentation level: The percentage of processes which is documented 

 Part III: This part comprises items asking participants about quality performance and 

customer satisfaction of their companies in two periods – before and after ISO 9000 

implementation. Question items are about incoming defect rate, final defect rate, 

after-sale defect (or customer return) rate, on time delivery, and customer satisfaction. 

This part use quantitative measurement for all question items as following: 

 Incoming defect: The average percentage of incoming defects per year 

 Final defect: The average percentage of final defects per year 

 After-sale defect: The average percentage of defects after sale (customer 

returns) per year 

 On time delivery: The average percentage of transactions/contracts completed 

on time per year 

 Customer satisfaction: The percentage of customer satisfy with companies’ 

products 

The questionnaire has been delivered to 350 manufacturing companies in Vietnam and there 

were 120 feedbacks with the response rate at 34.3%. Among them, 108 valid responses have 

been used to analyze in this study.  

DATA ANALYSIS 

Data description 

Table 3: Demographics of companies 

Region % 

North Vietnam 20.4 

Central Vietnam 3.7 

South Vietnam 2.8 

North and Central Vietnam 20.4 

All 3 regions in Vietnam 24.1 

N/A 28.7 
  

Number of staff % 

Less than 10 0 

11 – 200 48.15 

201 – 300 13.89 

More than 300 30.55 

N/A 7.41 

  

Certification Period % 

Less than 2 years 22.2 

2 – 5 years 47.2 

5 – 10 years 26.9 

More than 10 years 0.9 

N/A 2.8 
 

 

The collected data includes the companies operating in different geographical position of 

Vietnam. Companies operating in all North, Central and South Vietnam present a major 
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proportion with 24.1%. The number of companies solely operating in North Vietnam or in 

North and Central Vietnam are also large proportion of equally 20.4%. The percentage of 

companies solely operating in just Central Vietnam or just South Vietnam is smaller with 

3.7% and 2.8%, respectively. 

Besides, companies are mostly small and medium enterprises with more than 50% of 

companies have 11-300 employees. The number of large companies with more than 300 staff 

also presents a large proportion of over 30%. 

Moreover, approximately 50% of companies were ISO 9000 certificated in period from 2-5 

years. The remaining companies have been certificated in period of less than 2 years or from 

5-10 years. 

Table 4: Difficulties for Vietnamese companies in implementing ISO 9000 

Difficulties % 

Management commitment 22.2 

Lack of resources 75 

Lack of knowledge about ISO 9000 requirements 46.3 

Lack of training on quality and ISO 9000 42.6 

Internal resistance 75 

Document and workload are beyond control 51.9 

 

Among six typical difficulties  which companies have suffered when implementing ISO 

9000. Internal resistance and Lack of resources (such as human resource, financial resource) 

are two difficulties challenging 75% of respondents. In addition, 51.9% faces problems with a 

huge volume of document and workload when they implement ISO 9000. Lacking of training 

on quality and knowledge about ISO 9000 requirements are also quite popular with more than 

40% of companies have to cope with. Management commitment seems to be relatively high, 

so these difficulties is the least popular one for companies. 

Table 5: Motivations for ISO 9000 impelementation 

Motivations % 

External motivation 36.1 

Internal motivation 45.4 

Both external and internal motivation 15.7 

N/A 2.8 

When be asked about the motivation for ISO 9000 implementation, a major proportion with 

45.4% of companies have internal motivation which primarily aims to improve the internal 

processes and product quality, enhance employees’ knowledge and skills as well as the 

efficiency of whole organization. Meanwhile, 36.1% of companies align with external 

motivation which towards the improvement in companies’ image and customer satisfaction as 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1286



 

 

well as the opportunities for new business and market expansion. Besides, a smaller 

percentage with 15.7% decided to implement ISO 9000 with both two above motivation. 

Comparison in quality practices before and after ISO 9000 implementation 

As Table 6 indicated, the largest difference in mean is presented by Documentation control 

practices with an increase from to 39.95% to 92.02% of processes which are documented. 

Supplier control and process control practices also show significant positively changes by a 

double. Suppliers which are examined, evaluated and re-evaluated before selected changed 

from 45.82% to 89.32%. Processes which are controlled through statistic techniques and data 

analysis increased from 38.29% to 77.5%. Employees training gets smaller change with the 

percentage of employees being trained about quality management before and after companies 

implement ISO 9000 accounts for 45.15% and 75.09%, respectively.  

Table 6: Paired Samples Test in Quality Management Practices Before and After ISO 

9000 Implementation 

  

Before ISO 

9000 

Implementation 

After ISO 9000 

Implementation Paired Differences 

t Sig. Mean Std.  Mean Std.  Mean Std.  

Std. 

Error 

Mean 

95% C.I 

Lower Upper 

Employee training 45.15 25.32 75.09 27.80 

              

29.17  

           

18.34  

                         

1.81  

                       

25.59  

                       

32.76  

             

16.15  0.00 

Process control 38.29 26.12 77.50 24.25 

              

38.56  

           

23.48  

                         

2.35  

                       

33.90  

                       

43.22  

             

16.42  0.00 

Documentation level 39.95 25.42 92.02 14.63 

              

52.11  

           

26.47  

                         

2.62  

                       

46.91  

                       

57.31  

             

19.88  0.00 

Supplier control 45.82 25.50 89.32 15.40 

              

43.13  

           

22.46  

                         

2.22  

                       

38.72  

                       

47.54  

             

19.39  0.00 

In short, when making comparison between before and after ISO 9000 implementation, the 

result reveals a positive change in all quality practices with Sig. value of 0.000.  

 

Comparison in quality performance before and after ISO 9000 implementation 

Table 7: Paired Samples Test in Quality Performance Before and After ISO 9000 

implementation 

  

Before ISO 

9000 

Implementation 

After ISO 9000 

Implementation Paired Differences t 

Sig. 

(2-

tailed) 

Mean Std.  Mean Std.  Mean Std.  

Std. 

Error 

Mean 

95% 

Confidence 

Interval of the 

Difference   

Lower Upper 

Incoming defects 3.80 5.68 1.48 1.94 -2.33 4.38 0.45 -3.22 -1.44 -5.21 0.000 

Final defects 3.85 4.85 1.63 2.31 -2.21 3.10 0.31 -2.83 -1.58 -7.02 0.000 

Customer returns 1.84 2.80 0.93 1.05 -0.89 2.57 0.26 -1.41 -0.37 -3.40 0.000 

On time delivery 71.39 18.10 87.84 16.33 15.68 11.92 1.22 13.26 18.11 12.82 0.000 
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Table 7 clearly shows a decrease in defect rates from both incoming materials, final products, 

and, after-sale products. Incoming defects and final defects, after the companies implement 

ISO 9000, decrease by more than half from approximately 3.8% to 1.5%. After-sale defects 

(customer returns) present smaller values in both two period of before and after ISO 9000 

implementation, but also indicate a significant improvement with defect rate reduces from 

1.84% to 0.93%. It is interesting that standard deviation values of these defect rates are quite 

high. This can be explained by the demographics of respondents; they are companies working 

in different field so that they have very different requirements about defect rates. 

On time delivery which represents for the percentage of contracts/transactions complete on 

time get a rather good result as before the companies implement ISO 9000 with 71.39%. This 

percentage increases by one third to 87.84% after ISO 9000 implementation. 

In short, when making comparison between before and after ISO 9000 implementation, the 

result reveals a positive change in all quality performance items with Sig. value of 0.000.  

Impacts of ISO 9000 implementation on quality performance and customer satisfaction 

Regression analysis is applied to evaluate the impacts of ISO 9000 implementation on each 

four quality performance items including Incoming defects, Final defects, After-sale defects 

(Or Customer returns), and On time Delivery. Respondents are companies operating in 

different fields, so changes in ISO 9000 implementation, quality performance and customer 

satisfaction are much different. Therefore, regression analysis is just conducted with current 

data to find out the current situation of ISO 9000 implementation and quality performance as 

well as customer satisfaction. 

 Impacts of ISO 9000 implementation on Incoming defects  

Regression analysis is conducted with 4 independent variable namely (1) Employee training, 

(2) Supplier control, (3) Process control, (4) Documentation level and dependent variable 

namely Incoming defects.  

Table 8: Regression Analysis on Relationship Between ISO 9000 Implementation and 

Incoming Defects) 

R R Square 

Adjusted R 

Square Sig. 

0.459 0.21 0.174 .000 

  

 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients Sig. 

Collinearity 

Statistics 

B Std. Error Beta 

 

Tolerance VIF 

(Constant) 10.442 3.396   0.003     

Employee training (ET) -0.017 0.019 -0.088 0.365 0.967 1.034 

Supplier control (SC) -0.112 0.035 -0.315 0.002 0.931 1.074 

Process control (PC) 0.083 0.023 0.363 0.001 0.869 1.151 

Documentation level (DL) -0.046 0.022 -0.210 0.041 0.883 1.132 
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Sig. value of .000 means that these 4 independent variables reliably predict the dependent 

variable. Adjusted R-square value is 0.174 which means that 17.4% of the variance in 

Incoming Defects can be explained by 4 variables of ISO implementation.  

The result table shows that Employee training, Supplier control and Documentation level 

have negative relationship with Incoming defects. That means higher percentage of trained 

employees, higher percentage of suppliers being examined before selected and higher 

percentage of documented processes will lead to lower incoming defect rate. Process control 

reveals a positive relationship with incoming defect rate. This can be explain that with higher 

percentage of processes controlled through statistic techniques and data analysis, higher 

percentage of incoming defects will be found.  

In addition, supplier control, process control and documentation level present a high impact 

on incoming defects and have a statistically significant relationship with incoming defect rate 

(Sig. < 0.05). Employee training, however, has the smallest coefficient value of -0.088 and 

Sig. value of 0.365 (> 0.05). Thus, employee training does not indicate strong impact on 

incoming defects and does not show a statistically significant relationship with incoming 

defect rate as 3 remaining ISO 9000 implementation items. 

With coefficients presented in Table above, regression function is as following: 

Incoming defects = 10.442 + (-0.088) ET + (-0.315) SC + 0.363 PC + (-0.21) DL 

From the regression function, it can be seen that Process control has greatest influence on 

incoming defects with the highest coefficient value of 0.363. Besides, Supplier control also 

presents a strong impact on incoming defects with coefficient value of -0.315. Documentation 

level has a smaller coefficient value of -0.21. 

 Impacts of ISO 9000 implementation on Final defects 

Regression analysis is conducted with 4 independent variable namely (1) Employee training, 

(2) Supplier control, (3) Process control, (4) Documentation level and dependent variable 

namely Final defects.  

Table 9: Regression analysis (ISO implementation and Final Defects) 

R R Square 

Adjusted R 

Square Sig. 

0.477 0.227 0.194 .000 

 

  

  

Unstandardized Coefficients 

Standardized 

Coefficients Sig. Collinearity Statistics 

B Std. Error Beta 

 

Tolerance VIF 

(Constant) 5.338 1.242   0.000     

Employee training (ET) -0.020 0.007 -0.245 0.010 0.950 1.052 

Supplier control (SC) -0.048 0.013 -0.346 0.000 0.904 1.106 

Process control (PC) 0.032 0.009 0.35 0.001 0.843 1.187 

Documentation level (DL) -0.012 0.008 -0.142 0.134 0.932 1.073 
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Sig. value of .000 means that these 4 independent variables reliably predict the dependent 

variable. Adjusted R-square value is 0.194 which means that 19.4% of the variance in Final 

Defects can be explained by 4 variables of ISO 9000 implementation.  

Similar to result with incoming defect as above, Employee training, Supplier control and 

Documentation level indicates a negative relationship with Final defect rate while Process 

control reveals a positive relationship. Differently, Employee training, Supplier control and 

Process control present strong impacts on final defect rate with a statistically significant 

relationship (Sig. < 0.05) whereas Documentation level does not. 

 With coefficients presented in Table above, regression function is as following: 

Final Defects = 5.338 + (-0.245) ET + (-0.346) SC + 0.35 PC + (-0.142) DL 

It can be seen that Process control and Supplier control stress a strong impact on final defect 

with coefficient values of 0.35 and -0.346, respectively. Employee training also has relatively 

great influence on final defects with coefficient value of -0.245. 

 Impacts of ISO 9000 implementation on After-sale defects (customer returns) 

Regression analysis is conducted with 4 independent variable namely (1) Employee training, 

(2) Supplier control, (3) Process control, (4) Documentation level and dependent variable 

namely After-sale defects.  

Table 10: Regression Analysis on Relationship Between (ISO Implementation and 

After-sale Defects) 

R R Square 

Adjusted R 

Square Sig. 

.520 0.270 0.240 .000 

 

  

  

Unstandardized Coefficients 

 

Standardized 

Coefficients Sig. 

Collinearity Statistics 

 

B Std. Error Beta 

 

Tolerance VIF 

(Constant) 4.294 0.692   0.000     

Employee training (ET) -0.01 0.003 -0.252 0.006 0.954 1.049 

Supplier control (SC) -0.013 0.006 -0.198 0.038 0.848 1.179 

Process control (PC) -0.01 0.005 -0.226 0.034 0.682 1.466 

Documentation level (DL) -0.007 0.008 -0.102 0.347 0.651 1.535 

 

Sig. value of .000 means that these 4 independent variables reliably predict the dependent 

variable. Adjusted R-square value is 0.240 which means that these 4 ISO 9000 variables can 

explain 24% of the variance in After-sale defects. 

Result table shows that 4 ISO 9000 items have negative relationship with After-sale defect. 

Employee training, Supplier control and Process control have a statistically significant 

relationship with Sig. value smaller than 0.05. Employee training has strongest impact on 

after-sale defect rate with coefficient of -0.252. Documentation level indicates impact on 

after-sale defect rate with coefficient of -0.102 but does not show a statistically significant 

relationship with Sig. value of 0.347 (greater than 0.05). 
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With coefficients presented in Table above, regression function is as following: 

After-sale defects = 4.294 + (-0.252) ET + (-0.198) SC + (-0.226) PC + (-0.102) DL 

 Impacts of ISO 9000 implementation on On- time delivery 

Regression analysis is conducted with 4 independent variable namely (1) Employee training, 

(2) Supplier control, (3) Process control, (4) Documentation level and dependent variable 

namely On time delivery. 

 

Table 11: Regression Analysis on Relationship Between ISO Implementation and On 

time delivery) 

R R Square 

Adjusted R 

Square Sig. 

.416 0.173 0.135 .002 

 

  

  

Unstandardized 

Coefficients 

Standardized 

Coefficients Sig. Collinearity Statistics 

B Std. Error Beta 

 

Tolerance VIF 

(Constant) 50.382 11.8   0     

Employee training (ET) 0.167 0.059 0.282 0.006 0.965 1.036 

Supplier control (SC) 0.027 0.114 0.025 0.816 0.825 1.212 

Process control (PC) 0.17 0.069 0.255 0.015 0.891 1.122 

Documentation level (DL) 0.011 0.116 0.01 0.925 0.82 1.22 

 

Sig. value of .002 means that these 4 independent variables reliably predict the dependent 

variable. Adjusted R-square value is 0.135 which means that these 4 ISO 9000 variables can 

explain 13.5% of the variance in On time delivery. 

The result table shows that all 4 ISO 9000 items have positive relationship with On time 

delivery. Employee training and Process control have a statistically significant relationship 

with Sig. value smaller than 0.05 and stress strongest impact on On time delivery with 

coefficient of 0.282 and 0.255, respectively. The two remaining ISO 9000 items including 

Supplier control and Documentation level have smaller impact on On time delivery and do 

not show a statistically significant relationship with Sig. value greater than 0.05. 

With coefficients presented in Table above, regression function is as following: 

On time delivery = 50.382 + 0.282 ET + 0.025 SC + 0.255 PC + 0.01 DL 

 Impacts of ISO 9000 implementation on Customer satisfaction 

Regression analysis is conducted with 4 independent variable namely (1) Employee training, 

(2) Supplier control, (3) Process control, (4) Documentation level and dependent variable 

namely Customer satisfaction. 
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Table 12: Regression Analysis on Relationship between ISO Implementation and 

Customer satisfaction) 

R R Square 

Adjusted R 

Square Sig. 

0.365 0.133 0.098 .007 

 

  

Unstandardized 

Coefficients 

Standardized 

Coefficients Sig. 

Collinearity 

Statistics 

B Std. Error Beta 

 

Tolerance VIF 

(Constant) 60.313 9.546   0.000     

Employee training (ET) 0.113 0.047 0.232 0.019 0.946 1.057 

Supplier control (SC) 0.09 0.088 0.105 0.309 0.845 1.183 

Process control (PC) 0.071 0.064 0.129 0.269 0.662 1.51 

Documentation level (DL) 0.062 0.107 0.069 0.562 0.644 1.553 

Sig. value of .007 means that these 4 independent variables reliably predict the dependent 

variable. Adjusted R-square value is 0.098 which means that 9.8% of the variance in 

Customer satisfaction can be explained by these 4 ISO 9000 variables. 

As the regression result table indicates, all 4 ISO 9000 variables have positive relationship 

with customer satisfaction. Among them, Employee training expresses strongest impact on 

customer satisfaction with the highest coefficient of 0.232, and also shows a statistically 

significant relationship with dependent variable (Sig. value smaller than 0.05). The 3 

remaining independent variables including Supplier control, Process control, and 

Documentation level present smaller impacts on customer satisfaction with coefficient values 

of 0.105, 0.129 and 0.069, respectively. However, these 3 variables do not have statistically 

significant relationship with customer satisfaction (Sig. value greater than 0.05). 

With coefficients presented in Table above, regression function is as following: 

Customer satisfaction = 60.313 + 0.232 ET + 0.105 SC + 0.129 PC + 0.069 DL 

FINDINGS, IMPLICATIONS AND DISCUSSIONS 

The fact shows that ISO 9000 implementation provides significant improvements in quality 

management practices in Vietnamese companies, especially in documentation control, 

process control and supplier control. Quality performance after implementing ISO 9000 also 

gains positive changes in term of defect reduction and on time delivery improvement. This 

finding is also supported by the research of Romano (2000). 

Regression analysis indicates that ISO 9000 implementation has positive impacts on quality 

performance and customer satisfaction. Incoming defect rate and final defect rate are under 

the most significant impacts from supplier control and process control. After-sale defect rate 

and On time delivery strongly depend on employee training practices and process control. 

This impact is also highlighted in research of Low Sui Pheng and Darren Wee (2001), and 

supported by research of Leticia Santos and Carmen Escanciano (2002). Therefore, in order 

to effectively reduce the incoming and final defect rate, companies should firstly pay 

attention to these two quality management practices. When the companies want to reduce 

after-sale defect rate as well as increase on time transactions, they may firstly concentrate on 

improving employee training and process control practices. 
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Customer satisfaction normally depends on many different factors. In this study, 4 items of 

ISO 9000 implementation can reliably explain 9.8% the variation in customer satisfaction in 

which employee training presents the strongest impact. To improve customer satisfaction, 

companies should continuously pay attention to all quality management practices in order to 

improve all quality dimensions. This significant relationship between ISO 9000 

implementation and customer satisfaction is also highlighted in research results from studies 

of Buttle’s (1996), Leticia Santos and Carmen Escanciano (2002).  

LIMITATIONS 

One limitation of this study is that the number of valid responses is still limited with 108 

companies which are uneven in term of operating field and geography. Moreover, the time to 

carry out survey, collect data and analyze data was limited. Therefore, it is difficult for results 

from these 108 companies to represent for ISO 9000 implementation situation in Vietnamese 

companies. In further research, observation results may be improved and better represent for 

Vietnamese companies if survey data is collected from larger sample with equal number of 

companies in different fields.  

CONCLUSIONS 

This study examines the change in quality management practices as well as the change in 

quality performance of Vietnamese companies before and after companies’ implementation 

ISO 9000 standards. Then, the study provides evaluations about the impacts of quality 

management practices after companies implement ISO 9000 on quality performance and 

customer satisfaction. The result reveals clearly significant roles of ISO 9000 in companies’ 

quality improvement. It is expected that this empirical result will create value added for 

managers and practitioners in exploiting the effectiveness of ISO 9000 implementation.  

REFERENCES 

[1] Alaa, M.G. and James, S.N. The changing basis of performance measurement. 

International Journal of Operations & Production Management, 1996, Vol. 16, No. 8, pp. 63-

80. 

[2] Anderson, M. & Sohal, A.S. A study of the relationship between quality management 

practices and performance in small businesses. International Journal of Quality and 

Reliability Management, 1999, 16 No 9, 859-877. 

[3] Benner, M.J. & Veloso, F.M. ISO 9000 practices and financial performance: A 

technology coherence perspective. Journal of Operations Management, 2008, 26, 611-629. 

[4] Buttle, F,  ISO 9000: marketing motivations and benefits. International Journal of Quality 

& Reliability Management, 1997, Vol. 14, No. 9, pp. 936-47. 

[5] Brown, A., Van der Wiele, T. and Loughton, K. Smaller enterprises’ experiences with 

ISO 9000. International Journal of Quality & Reliability Management, 1998, Vol. 15 No. 3, 

273-85. 

[6] Chin, K.S., Sun, H., Xu, Y. & Hua, H. A comparative study of quality management 

practices in Hong Kong and Shanghai manufacturing industries. International Journal of 

Management, 2002, 19 No 4, 576-81. 

[7] Conca, F., Llopis, F. and Tarí, J. Development of a measure to assess quality management 

in certified firms. European Journal of Operational Research, 2004,  Vol. 156 No. 3, pp. 683-

97. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1293



 

 

[8] Corbett, C.J., Montes-sancho, M.J.& Kirsch, D.A. The financial impact of ISO 9000 

certification in the United States: An empirical analysis. Management Science, 2005, 51 No 

7, 1046-1059. 

[9] Douglas, A., Coleman, S. and Oddy, R. The case for ISO 9000. The TQM Magazine, 

2003, Vol. 15 No. 5, pp. 316-24. 

[10] Escanciano, C., Fernández, E. and Vasquez, C. ISO 9000 certification và quality 

management in Spain: results of a national survey. The TQM Magazine, 2001a, Vol. 13 No. 

3, pp. 192-200. 

[11] Gotzamani, K. and Tsiotras, G. The true motives behind ISO 9000 certification: their 

effect on the overall certification benefits và long term contribution towards TQM. 

International Journal of Quality & Reliability Management, 2002, Vol. 19 No. 2, pp. 151-69. 

[12] Heras, I., Casadesus, M. & Dick, G. ISO 9000 registration’s impact on sales and 

profitability: a longitudinal analysis of performance before and after accreditation. 

International Journal of Quality & Reliability Management, 2002, 19, 774-791. 

[13] Ismail, M.Y. & Hashmi, M.S.J. The state of quality management in the Irish 

manufacturing industry. Total Quality Management, 1999, 10 No 6,853-862. 

[14] Kaplan, R.S. and Norton, D.P. The balanced scorecard – measures that drive 

performance Harvard Business Review, 1996, Vol. 70, No. 8, pp. 63-80. 

[15] Leticia Santos, Carmen Escanciano, "Benefits of the ISO 9000:1994 system: Some 

considerations to reinforce competitive advantage", International Journal of Quality & 

Reliability Management, 2002, Vol. 19 Iss: 3, pp.321 – 344. 

[16] Low Sui Pheng, Darren Wee, "Improving maintenance and reducing building defects 

through ISO 9000", Journal of Quality in Maintenance Engineering, 2001, Vol. 7 Iss: 1, pp.6 

- 24 

[17] Magd, H. and Curry, A. An empirical analysis of management attitudes towards ISO 

9001:2000 in Egypt. The TQM Magazine, 2003a, Vol. 15 No. 6, pp. 381-90. 

[18] Quazi, H., Hong, C. and Meng, C. Impact of ISO 9000 certification on quality 

management practices: a comparative study. Total Quality Management, 2002, Vol. 13 No. 

1, pp. 53-67. 

[19] Romano, P. “ISO 9000: what is its impact on performance?”, Quality Management 

Journal, 2000, Vol. 7 No. 3, pp. 38-56. 

[20] Ragothaman, S. and Korte, L. The ISO 9000 international quality registration: an 

empirical analysis of implications for business firms. International Journal of Applied Quality 

Management, 1999, Vol. 2 No. 1, pp. 59-73. 

[21] Sampaio, P., Saraiva, P. and Guimarães Rodrigues, A. ISO 9001 certification research: 

questions, answers and approaches. International Journal of Quality & Reliability 

Management, 2009, Vol. 26 No. 1, pp. 38-58. 

[22] Simmons, B.L. & White, M.A. The relationship between ISO 9000 and business 

performance: does registration really matter? Journal of Managerial Issues, 1999, 9 No3, 

330- 343. 

[24] Sun, H. Total quality management. ISO 9000 certification and performance 

improvement. International Journal of Quality & Reliability Management, 2000, Vol. 17 No. 

2, pp. 168-79. 

[25] Terziovski, M., Samson, D. & Dow, D. The business value of quality management 

systems certification: Evidence from Australia and New Zealand. Journal of Operations 

Management, 1997, 15, 1-18. 

[26] Terziovski, M., Power, D. and Sohal, A. The longitudinal effects of the ISO 9000 

certification process on business performance. European Journal of Operational Research, 

2003, Vol. 146 No. 3, pp. 580-95. 

[27] The ISO Survey of Management System Standard Certifications 1993-2011. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1294



1

Construction of a Tightened-Normal-Tightened Sampling Scheme by Variables Inspection

Alexander A Nugroho ,a  , Chien-Wei Wu b , and Nani Kurniati a

a Department of Industrial Management, National Taiwan University of Science and Technology, Taipei,Taiwan.

b Department of Industrial Engineering, National Tsing Hua University, Hsinchu, Taiwan.

Abstract

Acceptance sampling is one of the important parts of the field of quality control and used

primarily for incoming inspection. Acceptance sampling plans state the required sample size

and the decision making rule for product sentencing. This paper proposes a

tightened-normal-tightened (TNT) variables sampling scheme for product acceptance

determination based on the third-generation of process capability index pmkC , that considers

both process yield and quality loss. The operating characteristic (OC) function of the proposed

sampling scheme is derived based on the exact sampling distribution and the operating

procedures is provided. The sample size required for inspection and the associated critical

acceptance value are tabulated under various combinations of quality levels and risks preset by

producers and consumers. The behaviors of the proposed sampling scheme with various

conditions are also discussed.

Keywords: variables sampling scheme, process capability index, operating characteristic (OC)

function, producer’s risk, consumer’s risk
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1. Introduction

Inspection of raw materials, semi-finished products, or finished products is one aspect of

quality assurance. The inspection will conduct by take samples from the lots and use them to

make decisions whether accept or reject the lots, called acceptance sampling. Acceptance

sampling plans state the required sample size and the decision making rule for product

sentencing. One major classification of acceptance sampling plans is by attributes and

variables. Variables sampling plans will measure the quality characteristics on a numerical

scale. The primary advantage of variables sampling plans is having a smaller sample size than

attributes sampling plans for the same protection for both producer and customer and more

beneficial when the inspection is costly and destructive.

A sampling scheme is a combination of acceptance sampling plans with switching rules for

changing from one plan to another plan (Schilling and Neubauer, 2009). A sampling scheme

involves only normal and tightened inspections called tightened-normal-tightened (TNT)

sampling scheme. Tightened inspection will be used when the supplier’s recent quality has

deteriorated and normal inspection will be used when the quality is found to be very good.

Calvin (1977) firstly introduced the concept of TNT sampling scheme for attributes with

different sample sizes and zero acceptance number, say TNTASS  , ;0T Nn n . As for variables,

Muthuraj and Senthilkumar (2006) developed TNT sampling scheme with the same sample

size and different acceptance numbers TNTVSS  ; ,T Nn k k . Balamurali and Jun (2009)
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developed an optimization method for TNTVSS  ; ,T Nn k k by minimizing the average sample

number (ASN). Senthilkumar and Muthuraj (2010) considered TNT sampling scheme with the

same acceptance numbers and different sample sizes  N Tn n , called TNTVSS  , ;N Tn n k .

However, all previous existing studies about variables TNT sampling scheme are designed for

processes with only one-sided specification limit (which requires only lower or upper

specification limit) and the quality characteristic follows a normal distribution.

Wu and Pearn (2008) introduced a variables single sampling plan based on the

third-generation of process capability index pmkC that covered two-sided specification limit

(which require both LSL and USL). The capability index pmkC is an advanced index that

takes into account the process yield as well as the process loss. In this paper, we attempt to

develop a variables TNT sampling scheme based on pmkC . In addition, it is worth to note that

the proposed sampling scheme is developed based on the exact sampling distribution rather

than an approximation approach, in order to enhance the decision to be more accurate and

reliable.

2. Process Capability Indices

During the determination of sample size and critical acceptance value, lot fraction of

defects is a required consideration. An effective alternative method to calculate the lot fraction

of defects is using PCIs, which quantify the relationship between the actual process
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performance and the specification limits or tolerance (Wu et al, 2009). There are some indices

can be applied i.e. pk pm pmk,  andC C C . The pmkC index is determined by combining the

yield-based index pkC and the loss-based index pmC . Pearn and Kotz (2006) introduced the

pmkC index, the estimated index pmkĈ and the associated cumulative distribution function

(CDF) as follows:
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for 0y  , where /b d  ,   /T    . (.)G is the CDF of the chi-square distribution,

2
1nX  , with 1n degrees of freedom. (.) is the PDF of the standard normal distribution,

(0,1)N .

3. Constructing variables TNT sampling scheme

The operating procedures of the proposed TNT sampling scheme based on pmkC are

stated as follows: First, inspect under tightened single sampling plans with sample size Tn

and critical acceptance value k . Accept the lots if pmkĈ k , and switch to normal inspection

when t consecutive lots are accepted. Second, inspect under normal single sampling plans
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with sample size Nn and critical acceptance value k . Reject the lots if pmkĈ k and switch

to tightened inspection after rejection for the additional next s lots in a row.

The TNT sampling scheme is specified by set of parameters: the sample size under

tightened inspection  Tn , the sample size under normal inspection  Nn , the critical value

for acceptance  k , the criteria for switching to normal and tightened inspection  ,s t . It is

noted that Tn must greater than Nn . As suggested by Senthilkumar and Muthuraj (2010),

Tn can be expressed as T Nn mn ( 1m  ). Then, the only parameter left need to be

determined is  ,Nn k .

The operating characteristic (OC) function which is usually called probability of

acceptance for single inspection based on pmkC , can be defined as:

     
2

/(1 3 ) 2
pmk pmk 20
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9
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For all submissions, the cumulative probability of acceptance for lot quality level pmkC , called

the eventual probability of acceptance  pmkA C is:
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The average sampling number (ASN) for the proposed TNT sampling scheme is:
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where  pmkTP C and  pmkNP C are probability of lots expected to be accepted under

tightened  ,Tn k and normal  ,Nn k variable single sampling plans respectively, that provide

at the following two equations (7) and (8) as follows:
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Therefore, a common approach to propose a well-designed acceptance sampling plan is

to require that the OC curve pass through two designed point  AQL, 1  and  RQL, 

Wu and Pearn (2008). The parameters  ,Nn k determine by satisfying the following two

equations and solve it simultaneously.

 AQL 1A C   (9)

and

 RQLA C  (10)

4. Analysis and Discussion

4.1 Behavior of OC curves with different combinations of ( , )s t .

The suggested  ,s t values are (1,1),  (1, 2),  (2,3),  and (4,5) . For each set of ( , )s t , we

construct OC curves by equation (5). Figure 1 shows the OC curves of the proposed TNT

sampling scheme under  AQL RQL( , ) 1.50,1.00C C  and    , 0.05,0.10   . It can be
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observed that the scheme under    , 4,5s t  can be single out from other combinations, the

probability of acceptance will drop rapidly when quality level is small, therefore will provide

better discriminatory power. This finding is in line with investigation found in Muthuraj and

Senthilkumar (2006).

Figure 1. OC curves of TNTVSS with different combinations of ( , )s t .

4.2 Construction of table of plan parameters

For the convenience of applying the proposed to practitioners, we calculate and tabulate

the parameters ( , )Nn k of the proposed TNT sampling scheme under various quality levels

AQL RQL( , )C C , producer’s risk ( ) , consumer’s risk ( ) , and ( , ) (4,5)s t  . Table 1 shows

the plan parameters ( , )Nn k for 1.5,  2, and 3m  under selected benchmarking quality

levels AQL RQL( , ) (1.33,1.00), (1.50,1.00), and (1.50, 1.33)C C  , ( , ) =  (0.01, 0.05) and

(0.05, 0.10).
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From Table 1, the decision maker or inspector can determine the required sample size and

the corresponding critical value for lot sentencing. For instance, if it was decided to set 3m  ,

AQL 1.50C  and RQL 1.00C  , under  and  risks are 0.05 and 0.10 respectively, then

23Nn  and 69Tn  should be sampled for normal and tightened inspection respectively

with critical value 1.1593k  with switching rule ( , ) (4,5)s t  . First conduct inspection

under a tightened single sampling plan by taking 69 samples, accept the lot if pmk
ˆ 1.1593C  .

When 5t  lots in a row is accepted then switch to normal inspection. Then inspect 23

samples from the lot, reject the lot if pmk
ˆ 1.1593C  . When an additional lot is rejected in the

next 4s  lots after rejection, switch to tightened inspection. This plan will protect both

consumer and producer to take a wrong decision i.e producer's risk  is rejecting good lot

with the probability of accepting the lot at least 95%, of rejecting a lot that has a defect level

equal to the AQLC = 1.50. Consumer's risk  is accepting bad lot with the probability to

accept no more than 5%, of accepting a lot with a defect level equal to the RQLC = 1.00 .

Table 1. The plan parameters of the proposed TNT sampling scheme.

AQL RQL( , )C C  

( , ) (4,5)s t 

1.5m  2m  3m 

Nn k Nn k Nn k

(1.33, 1.00)
0.01 0.05 121 1.1200 108 1.1092 93 1.0949

0.05 0.10 65 1.1303 57 1.1194 49 1.1044

(1.50, 1.00)
0.01 0.05 58 1.1815 51 1.1651 44 1.1434

0.05 0.10 31 1.1986 27 1.1819 23 1.1593

(1.50, 1.33)
0.01 0.05 634 1.3921 570 1.3865 498 1.3791

0.05 0.10 339 1.3968 301 1.3911 259 1.3835
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5. Conclusions

This paper proposes variables TNT sampling scheme ( , ; )N Tn n k based on the process

capability index pmkC . The pmkC index is developed by taking into account the process yield

as well as process loss with two-sided specification limit. This scheme is suitable and useful

when the inspection is costly and destructive because variable sampling scheme requires a

smaller sample size than attribute sampling scheme. The plan parameters ( , )Nn k of the

proposed sampling scheme are determined by solving two nonlinear equations simultaneously

under selected quality levels  AQL RQL,C C , producer and consumer risks  ,  , switching

rule  ,s t , and m . Based on OC curve comparisons under different s and t , we find that

under    , 4,5s t  will provide better discriminating OC curve than other combinations.

The tabulated plan parameter ( , )Nn k will provide convenient application of this proposed

TNT sampling scheme. In addition, practitioners can determine the amount of sample size

should be taken with the corresponding critical acceptance value should be required for

normal and tightened inspection. Then practitioners can make a decision on product

acceptance.
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When reviewing the literature on supply chain quality management (SCQM), we 

found that most of the studies were conceptual work and case studies focusing on the 

definition and identifying components of SCQM, such as Robinson and Malhotra 

(2005), Foster (2008) and Kuei et al. (2011). Empirically testing the effectiveness of 

SCQM is very important to advance the development of the theory. In the literature, 

we can only find limited studies addressing this issue.  

Moreover, due to the inconsistency of SCQM components identified by literature, 

researchers operationalize SCQM differently, which caused the empirical results are 

not comparable and can only provide limited implications for practices. The 

effectiveness of a comprehensive SCQM model should be investigated. In the 

previous study (Zhao, Flynn and Hu, 2012), six key components of SCQM—supply 

chain leadership on quality, strategic supply chain design for quality, internal quality 

integration, upstream quality management system, downstream quality management 

system and product recall system—were identified through in-depth case study. This 

study aims at investigating the effectiveness of this SCQM from manufacturer’s 
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perspective. Investigating the effectiveness from manufacturer’s perspective is 

reasonable, because the manufacturer has links with both the upstream and 

downstream partners. Therefore, the manufacturer has a better understanding about 

the supply chain than the supplier or the customer does. 

In this study, the hypothesized relationship among SCQM components and the 

relationship between SCQM components and quality performance were proposed 

based on resource dependence theory, resource-based view, social capital theory, and 

organizational learning theory. 

To test the hypotheses, we developed a questionnaire and collected 400 usable 

samples from manufacturing companies in automobile, toy, food, and pharmaceutical 

industry in Mainland China.  

Structural equation modeling was employed to analyze the data. The results showed 

that: firstly, supply chain leadership on quality is a driving factor for the success of 

SCQM system; secondly, strategic supply chain design based on quality considerations 

helps companies to form the network of the supply chain, which will facilitate the 

upstream and downstream quality management system and product recalls system; 

thirdly, internal quality integration is a good structure to organize the internal 

resources to help company to generate capabilities to manage the upstream and 

downstream quality management system and product recalls system; fourthly, supply 

chain network and the relationship with supply chain partners (supplier and customer) 

are important source of social capital, which can help companies to generate 

competitive advantage, in terms of quality performance; fifthly, in the product recall 
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system, tracking and traceability and recall proactiveness will positively influence 

quality performance, because the effective tracking and traceability system and 

proactive recall provide the opportunity for organizational learning, which can help 

improve quality and prevent the quality problem in the future. However, compensation 

cannot improve the quality performance, because compensation cannot leads to much 

organizational learning in recalls. Moreover, top management commitment in product 

recalls does not improve quality directly, but it still has a positive indirect effect on 

quality by increasing recall proactiveness. 

Finally, this study also has some implications for the practitioners to effectively 

manage their supply chain quality management system. 
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ABSTRACT 
While quality of a product or a service is considered one of the most important factors that 
influence consumer satisfaction, evaluating and determining product or service quality can be 
difficult for many consumers. People thus usually rely on extrinsic cues or surrogate signals 
of quality to tackle the information asymmetry problems associated with product/service 
quality. Unfortunately, research which has empirically documented the link between quality 
signals and perceived quality focus mainly on the situation where there exists only a single 
extrinsic cue. This study aims to investigate the interaction effect between multiple cues or 
signals on perceived quality. In particular, “waiting” or “queuing” in this study is no longer 
treated as a phenomenon that solicits disutility or negative emotions, but considered a signal 
of quality that has positive effect on consumer evaluation or satisfaction. Furthermore, this 
study hypothesized that the “waiting” can only be a positive signal under some specific 
situations especially when other quality signals (i.e., price and guidance) co-exist, and used 
experiments to rigorously test the hypotheses. By considering multiple cues simultaneously, 
this study lead to a better understanding of when and to what extent waiting can be use as a 
quality signal, and thus extend the original theory proposed by other researchers.  
 
Keyword: perceived quality; satisfaction; signaling; wait; price 
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Abstract 

 

The paradigm of supply chain management (SCM) has shifted to the efficient use 

of financial strategies and infrastructure as suppliers and buying firms in many 

industries have limited rooms of further improvement in their physical flows and 

information flows. Some business strategists have called this latest evolution of SCM 

as “financial supply chain management”. (Alvarenga, 2011; Lee & Rhee, 2011; 

Petersen & Rajan, 1997) 

 

In this evolution, the buyer-supplier relationship has changed as many companies 

will collaborate with trading partners, financial institutions, third-party vendor or even 

business competitors for some supply chain financing (SCF). Supply Chain 

Financing (SCF), based on our definition developed from literatures (e.g. Mazars, 

2011; Demica, 2009), can be referred to a set of solutions designed to facilitate the 

flow of goods from the origin to the destination along the supply chain and to 

strengthen the chain of activities between the buyers and sellers by resolving the 

financial problems of some supply chain members through collaborative 
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arrangements between the bank, the banking client and the core firm in the supply 

chain. From the banker perspective, the banks are willing to offer the financial 

packages to the clients based on the clients’ individual performance and the 

collaborative performance within a supply chain. From the banking client perspective, 

both suppliers and buying firms are looking for better financial solutions to ease their 

payment terms, to improve their cash flow, and reduce the instability within the 

supply chain. (Demica, 2009) 

 

As supply chain financing needs emerge in the wake of triad “buyer-supplier-bank” 

relationship, bankers are needed to develop a holistic and practical approach to 

evaluate their supply chain finance clients. A significant managerial challenge ahead 

is how to evaluate the risks and reputation of their SCF clients effectively based on 

the overall assessment of clients’ performance and the supply chain risks encountered 

by the clients. Without a full understanding of supply chain risks, the banks may not 

set the price and hedge the risks of supply chain financing effectively, thus increasing 

the possibilities of default, financial loss and opportunities loss.  

 

Given the importance of supply chain risk assessment in evaluating their SCF 

clients, the bankers are needed to develop a framework and measure for supply chain 

risk assessment. Unfortunately, the supply chain risk assessment tools for SCF are 

very limited (Hofmann, 2005), and many banks may not be so proactive to identify 

the supply chain risks. Instead, many bankers get used to judgments based on 4 “Cs” 
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of credits, comprising the Character of borrower (reputation), Capital (leverage), 

Capacity (volatility of earnings) and Collateral (Altman and Saunders, 1998). The 

lack of supply chain thinking may hinder the banks from developing “competitive” 

SCF solutions to small and medium suppliers and buying firms.  

 

Our project research is an effort to develop a SC risk assessment framework for 

SCF and to develop a relevant survey measure. Specifically, our dissertation is 

organized into two essays. 

 

In Essay 1, we develop a SC risk assessment framework for SCF. Based on the 

literature review and fieldwork findings, we consider that SCF relevant risk fall into 

three categories(Jüttner, Peck, & Christopher, 2003): (i) SC environmental risk, which 

comprise any uncertainties arising from the SC environment interaction. For example, 

political risk, consider the impact of events which are political in the sense that they 

arise from power or authority relationships and which affect (or have the potential to 

affect) the firm's operations.(Myers & Parker, 1979) (ii) SC organizational risk, which 

lie within the boundaries of the SC parties. For example, operational risks, referred to 

the inherent uncertainties such as uncertain customer demand, uncertain supply, and 

uncertain cost. (Tang, 2006) (iii) SC network-related risk, arising from interactions 

between organizations within the SC. For example, chaos risk, the complexity and 

uncertainty within a supply chain can increase the “chaos” risks within the supply 

chain. (Christopher & Lee, 2004) 
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In Essay 2, we will focus on developing a questionnaire survey to measure the SC 

risk for SCF based on the framework developed in essay 1.  

 

First, to ensure the content validity of the constructs, an extensive literature review 

will be conducted to define each category’s construct and generate the initial items for 

measuring the constructs. Based on the extensive literature, a number of measure 

items will be created for the three categories of SC risk. A structured interview will be 

followed to provide a preliminary assessment of the reliability and validity of the 

scales. After the measurement items are created, all the items will be reviewed and 

evaluated by practitioners from several different firms to pre-assess the reliability and 

validity of the scales. The third step will be a large-scale survey. 
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Abstract 

 

Investors are divided into three groups in modern portfolio theory (MPT) according to their risk pr

eferences, which are assumed to be invariant in any situations.  However, as shown in many psycholo

gical tests, most investors change their attitude toward risk when they are in different situations. Espec

ially, most investors are risk seeing when getting a chance to recapture their losses in investments. MP

T has not taken these features into consideration in its models for portfolio choices and portfolio rebal

ancing. 

This paper is to propose a model for rational behavior in portfolio rebalancing. We first redefine the 

notion of rational behavior in investment, and then define the utility of an investment as a function  

of profit to describe investors’ behavior under loss. Since most investors are risk averse when invest

ment is producing a profit and risk seeking when investment is causing a loss, we propose a conditio

nal function as the utility function for rational investors, and build an optimization model for portfoli

o rebalancing problems. Since our model captures investors’ rational behavior more faithfully, rebalanc

ing decision derived from this model should be more acceptable for investors. 

 

Keywords:  Portfolio rebalancing, utility theory, risk preference. 

 

 

1. Introduction 
 

The expected utility theory proposed by John von Neumann and Oskar Morgenstern(1944) provides a the

oretical framework for decision making under risk, which is also employed in modern portfolio theory to

 analyze investors’ decision under risk, wherein a rational investors is defined as a maximizer of the exp

ected utility. 

 

In choosing a utility function for an investor, his/her risk preference should be determined first. If an in

vestor is willing to take higher risks to achieve average return, she/he is called to have risk seeking pref

erence, while she/he is called to have risk aversion preference if she/he is not willing to take risks to a

chieve average return, and risk neutral preference if she/he does not care risks when two risk choices wi

ll achieve the same return. Investors with different risk preferences are assigned with different utility fun

ctions, which are assumed to be invariant in any situations. 

 

However, investors’ risk preferences are not constant in many psychological tests, most investors show di

fferent risk attitudes when they are in different situations. Most investors with risk aversion preference sh
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ow risk seeking preference when getting a chance to recapture their losses in investments.  It is not pro

per to assume that a rational investor has an invariant risk preference.  

 

This paper is to propose a model for rational behavior in portfolio rebalancing by taking these features i

nto consideration. We first redefine the concept of rational behavior in investment, and then define the u

tility of investment as a function of profit to describe investors’ behavior in different situations. Since m

ost investors are risk averse when investment is producing a profit and risk seeking when investment is 

causing a loss, we propose a conditional function as the utility function of rational investors, and build a

 model for portfolio rebalancing problems based on this utility function. 

 

2. Risk preference and rational behavior in investment  
 

It is well known that investors’ risk preference plays an important role in investment decision, and an in

vestor’s risk preference is determined by his/her choice in the following situation: 

 

Lottery A:  Only an outcome with a value of V 

Lottery B:  Two outcomes are possible whose average value is V 

 

If an investor prefers Lottery A to Lottery B, then he/she is said to have risk aversion preference, if he/

she prefers Lottery B to Lottery A, he/she has risk seeking preference, and if the Lottery A and Lottery

 B are indifferent to the investor, he/she is said to have risk neutral preference. 

 

For each type of risk preference, a utility function is used to describe an investor’s feature quantitatively.

A risk aversion investor is described by a concave function, while a risk seeking investor is assigned wi

th a convex function, and a risk neutral investor is described by a linear function, as shown in Figure 1

 below. 

 

        Utility                        Utility                       Utility 

 

 

 

 

 

 

 

                         Value                        Value                        Value  

        Risk aversion                    Risk seeking                   Risk neutral 

 

Figure 1: Utility functions for investors with different risk preference 

 

Denote the decision variable by  , the values of risk factors by  .  The outcome of decision is a functi

on of   and  , denote it by       , while the utility of the outcome is defined as a function of       , 
let it be          .  Then rational investor is assumed to make decision by maximizing the expected uti

lity of       , that is, the solution of the following optimization model is taken as a rational decision: 

                                                                           (2.1) 
where X is a set of feasible portfolios. In the above framework, the investor’s risk preference is usually 

taken as invariant. 

 

However, most investors with risk aversion preference show risk seeking preference when getting a chan

ce to recapture their losses in investments, thus it is not proper to assume that a rational investor has a

n invariant risk preference.  This feature should be taken into account in describing investors’ rational be

havior, especially in dealing with portfolio rebalancing problems wherein investors may in the red. 

 

We assume that a rational investor is two sides, his/her risk preference is risk aversion when he/she is i
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n the black, and risk seeking when he/she is in the red.   

 

In order to reflect this modification in utility function, we define utility as a function of profit or profit 

rate, and use a conditional function as the utility function of rational investors, as shown in Figure 2 bel

ow. 

 

                                  Utility 

 

 

 

 

 

 

                                           Profit/profit rate 

 

 

Figure 2: Utility function for rational investors 

 

The utility function in Figure 2 is a conditional function, it is concave when investors is in the black a

nd convex when he/she is in the red.   

 

We use a symbolic variable K to express the status of investment with K=0 and K=1 showing that curr

ent investment is in the black and in the red, respectively.  Then the utility function of rational investo

rs can be written as follows, 

                      
                  

                 
                                       (2.2) 

where y stands for the profit or profit rate from investment,    is a concave function and    is a conve

x function. Various functions are possible choices for    and   , a simple form is given in the followin

g formula,  

                    
   

             

   
            

                                       (2.3) 

where           are parameters representing the risk preference of investors. 

 

 

3. Model for portfolio rebalancing problems 
 

Consider the following portfolio rebalancing problem: 

 

An investor wants to adjust his portfolio because his anticipation on future market is updated. 

 

Denote the initial portfolio by       
    

      
  , and current portfolio by       

    
      

  , where 

  
  and   

  stand for the investment ratio on asset-i in the two portfolios respectively.   

 

Let the value of the initial portfolio and current portfolio be    and    respectively.  Then the utility 

function of a rational investor is assumed as follows: 

      
                 

    

                 
     

  

Let    be the profit rate of asset-i in future market, which is usually taken as a stochastic variable, then 

the profit rate of portfolio                is   

                                   
 
                                               (3.1) 

and the expected utility of portfolio x is  

                                           
 
     

Investment is 

in the red. 

Investment is 

in the black. 
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When an investor is in the red, the rebalanced portfolio is the solution of the following optimization mo

del: 

                        
            

 
                                         (3.2) 

where    be a set of feasible portfolios which is determined by considering other constraints such as reb

alancing cost constraint. 

 

When an investor is in the black, the rebalanced portfolio is the solution of the following optimization 

model: 

                        
            

 
                                         (3.3) 

 

To solve these models, one direct way is to identify the utility function of an investor first and then sol

ve these models using optimization techniques.  Identifying utility function is a classic issue in economic

s and decision theory, a large number of literature can be found by searching the web. 

 

When the utility function has certain special features, or the distribution of the stochastic variables is of 

a special form thus as the normal distribution, we may solve these models indirectly following the simil

ar reasoning introduced in Tabata(1993). 

 

We will report our results on solving these rebalancing models elsewhere. 

 

4. Conclusions and Remarks 
 

Investors’ risk preferences are not invariant in making investment decisions, most risk aversion investors 

are risk seeing when getting a chance to recapture their losses in investments, this paper modified the n

otion of rational investors by taking this feature into consideration, and used a conditional function as th

e utility function of investors.   

 

We also modeled portfolio rebalancing problems with the conditional utility function to reflect investors’  

desire more faithfully, rebalancing decision derived from this model is expected to be more acceptable fo

r investors.   

 

Portfolio rebalancing problems are usually handled by explicitly considering the risk and return from inve

stment as in Xu, etc(2008), the merit of this way is that investors’ requirements on risk and return can 

be considered directly.  However, there is no consensus on the indicator for risk measure, see Dowd(200

2) for an introduction of various risk measurement, different modeling methods result in different rebalan

cing decisions, which usually makes investors puzzled. Modeling portfolio rebalancing problems with the 

modified utility function is another alternative, this method does not require investors to determine their 

requirements on risk and return, but we need to identify the utility function or we need to make some s

trong assumptions on the utility function. 
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Abstract

In this paper, we study option pricing in an incomplete market with stochastic

volatility. We consider constant relative risk aversion (CRRA) preference. Under the

power utility preference, we show that the fair price of the option depends on the ratio

of the position in options holding to the wealth of the portfolio. Furthermore, we

give an explicit expression for the market-price-of-risk. In addition, we show numerical

examples to illustrate various points.

Key word: option pricing, stochastic volatility, power utility function.

1 Introduction

We study the price of option under constant relative risk aversion (CRRA) preferences for

the case in which the underlying security has stochastic volatility. The most important

phenomena are that the underlying dynamic equations are nonlinear and the option price

depends on the position of the portfolio.

The path-breaking work of Black and Scholes (1973) on option price has wide applica-

tions in modern finance. This theory is for pricing options in a complete market. However,

the empirical study on financial data showed the stochastic feature of volatility. We study

∗Corresponding author: mazq@cityu.edu.hk. The authors would like to thank Dr. Yang for his helpful

discussions and suggestions. The work of Q. Zhang was supported by the Research Grants Council of the

Hong Kong Special Administrative Region, China, project CityU 103712. The work of J. Han and Y. Zhai

were supported by National Basic Research Program of China (973 Program) 2007CB814901.
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option pricing when the underlying stock prices evolve with stochastic volatility in this pa-

per. A model for stochastic volatility was first introduced by Hull and White (1987) and

further major advances in stochastic volatility models can be found in Stein and Stein (1991)

and Heston (1993). Stochastic volatility models can explain the patterns that are missing

from the Black-Scholes’ theory for pricing options in complete markets, such as “smile” and

“term structure” of implied volatility. Stochastic volatility leads to an incomplete market

which causes difficulties in theoretical study. In a financial market with stochastic volatil-

ity, the classical dynamic replication strategy which is critical in Black-Scholes theory is

no longer possible. Arbitrage-free pricing approach does not give a unique answer for the

option prices because many martingale probability measures exist. Selecting a particular

measure is equivalent to specifying the market price of risk.

Expected utility maximization is one of the approaches to determine the market price

of risk. Under this frame work, Hodges and Neuberger (1989) first introduced a notation of

indifferent price. Namely, at this particular price, whether or not to purchase additional one

unit of the option is indifferent in terms of expected utility. This approach has been adopted

by many studies on stochastic volatility in the literatures (Musiela and Zariphopoulou

(2001a,b), Stoikov and Zariphopoulou (2005)). A nice summary of main results on stochastic

volatility can be found in the book of Lewis (2000). Davis (1999) suggested the notation of

fair price, which is the utility indifferent price of holding an infinitesimal position in option.

Yang (2006) and Stoikov (2006) have further extended the concepts of fair price and

indifferent price to a portfolio. They have carried out a detailed study of pricing option

in a stochastic volatility setting under exponential utility function and demonstrated many

interesting features. The exponential utility function has the property that the price of

the option is independent of the wealth. This gives advantages that the partial differential

equations are simpler. It has been shown that, based on the exponential utility function,

there is maximum amount of wealth allocated in option market for his/her portfolio. No

matter how big the portfolio is, the investor will never allocate more wealth than this

maximum. This is the same phenomenon observed in the optimal strategy for the pure stock

investment problem based on the expected exponential utility maximization: an investor’s

allocation of wealth in stock market will never be larger than a constant no matter how

rich he/she is. Intuitively, one would expect that a wealthier investor will have more wealth

invested in stock than an investor with less wealth. The CRRA utility function provides

an optimal investment strategy which is consistent with this intuition. For the pure stock

investment problem, the optimal strategy based on the CRRA utility function has the

property that if the wealth of person A is λ times larger than that of person B, person A’s

2
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optimal holding in stock will be λ times larger than that of person B as well. It has been

shown that such property also hold in the stochastic volatility environment (see Liu, 2007).

This motivates us to study option pricing with stochastic volatility based on CRRA utility

function.

We study option price with stochastic volatility under CRRA utility function. We show

that the fair price and the utility-indifference price of options depend on the current holding

of risky assets in the portfolio and the current wealth. Our study showed that the option

based power utility function still has the same important features demonstrated in the

approach based exponential utility function (Yang, 2006). Namely, we can derive a set of

nonlinear equations for the option price and give an explicit expression for the market-price-

of-risk. We explain how the option price depends on the position of the portfolio.

This paper is organized as follows. In Section 2, we derive the dynamic equations

which govern the price of options with stochastic volatility based on power utility function.

Numerical examples are given in Section 3. Section 5 is for conclusion.

2 Theoretical formulation

In this section, we give a theoretical formulation for pricing European options on an un-

derlying stock with stochastic volatility. Such a financial market is an incomplete market

since one can not perfectly replicate the payoff of the option. For pricing options in in-

complete markets, arbitrage argument will not uniquely determine the prices of options.

An additional criteria is needed for pricing options. Here, we will follow the approach of

maximization of expected power utility function. More specifically, we will derivate a set of

nonlinear partial differential equations which determine the prices of European options.

We consider a financial market which consists of N + 2 instruments: a riskless money

market,

dPt = rPt dt, (1)

where Pt is the value of the riskless instrument at time t and r is a constant interest rate;

a risky stock of price St at time t modeled by

dSt = µ(vt)St dt+
√
vtSt dB

S
t , (2)

where µ is the drift, and v
1

2 is the stochastic volatility governed by the Heston’s volatility

process

dv = κ(θ − v)dt+ ξv
1

2dBv, (3)

3
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where θ, κ and ξ are constants, and θ is the mean of the variance v; and N European options

F i(t, St, vt,Ki), i = 1, 2, · · · , N , written on the stock S, with a payoff F i(Ti, STi
,Ki). Here

Ki is the strike price and Ti is the maturity date of the option F i. In Eqs. (2) and (3), the

two standard Brownian motions dBS
t and dBv

t are correlated (dBS
t dB

v
t = ρ dt), and a, b, µ

and ρ are functions of t, St and vt.

We assume that the stock may pay a continuous dividend yield q, and that the trading

allows unlimited lending and borrowing. Consider a portfolio of wealth Wt, which holds n0

shares of stock and ni units of option F
i at time t, then the change of wealth dWt during

the infinitesimal time interval [t, t+ dt] is

dWt = n0 dSt + qn0St dt+
N
∑

i=1

nidF
i + r

(

Wt − n0St −
N
∑

i=1

niF
i

)

dt. (4)

For the sake of simplifying the mathematical expressions to be presented in this paper,

we introduce discounted financial instruments and discounted wealth:

s = e−rtSt, p = e−rtPt, ki = e−rTiKi,

w = e−rtWt, f i(t, s, v) = e−rtF i(t, St, v).
(5)

Then from Eqs. (2), the stochastic equation for the discounted stock is

ds = ν(v)s dt+ v
1

2 s dBs, (6)

where ν = µ− r is the discounted drift. The discounted budget equation becomes

dw = n0 ds+ qn0s dt+

N
∑

i=1

ni df
i. (7)

Our goal is, for given t, s and v, to determine the price of the discounted options f i,

i = 1, 2, · · · , N . We will follow the approach of maximization of expected wealth under the

power utility given by

U [w(T )] =
1

γ
[w(T )]γ (8)

to determine option prices. Here the dimensionless parameter γ models an investor attitude

towards risk. γ < 1 is for a risk aversion investor and γ = 1 is for a risk neutral investor.

The smaller γ is, the more risk averse the investor is. One can replace wγ by wγ − 1

in the definition of power utility function, since all utility functions related by an affine

transformation are equivalent. Then the limit γ → 0 corresponds to the log utility function,

U(w) = log(w). The relative risk aversion function of the power utility function is 1 − γ,

thus the power utility function is also called the constant relative risk aversion (CRRA)

4
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utility function. We assume that the wealth never becomes negative. This constraint is

satisfied automatically for power utility functions and needs not be imposed separately.

Since we expect that, based on the power utility function, a person’s optimal holding

in i-th option will be proportional to his/her wealth, it will be more convenient to choose

m0 =
n0

w
and mi =

ni

w
(i = 1, 2, · · · , N), instead of n0 and ni, as control variables. In terms

of m0 and mi, the discounted budget equation Eq. (7) becomes

dw

w
= m0 ds + qm0s dt+

N
∑

i=1

mi df
i (9)

Applying Itô’s lemma to f i(t, s, v) gives

df i =
(

f it + νsf is + κ(θ − v)f iv +O2f
i
)

dt+ v
1

2 sf is dB
s
t + ξv

1

2 f iv dB
v
t (10)

where the second-order differential operator O2 is defined as

O2ψ(t, s, v)
.
=

1

2
vs2ψss +

1

2
ξ2vψvv + ρξvsψsv

The valuation function J , which is the maximized expected utility conditioned on the

current state information, is defined as

J(t, w, s, v)
.
= sup

m0,mi

E [U (wT )] . (11)

Obviously, the investment horizon T should be larger than the longest maturity date Ti.

An application of Hamilton-Jacobi-Bellman (HJB) equation to Eq. (11) gives

sup
m0,mi

LJ = 0. (12)

The conditions for optimality are
∂

∂m0
LJ = 0, (13)

and
∂

∂mi

LJ = 0. (14)

In Eqs. (12)-(14), the expression for LJ is extremely complicated and long. Following Yang

(2006), to make the expressions compact, we define a shorthand notation C(∗,∗) for the

coefficients in a stochastic differential equation,

dZt = C(Z,t) dt+ C(Z,x) dB
x
t + C(Z,y) dB

y
t + ...

5
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Thus, we have

LJ .
= Jt + C(s,t)Js + C(v,t)Jv + C(w,t)Jw

+
1

2
C2
(s,s)Jss +

1

2
C2
(v,v)Jvv + ρC(s,s)C(v,v)Jsv

+
1

2

[

C2
(w,s) + 2ρC(w,s)C(w,v) + C2

(w,v)

]

Jww

+
[

C(w,s) + ρC(w,v)

]

C(s,s)Jws +
[

ρC(w,s) + C(w,v)

]

C(v,v)Jwv

(15)

where the subscripts on J denote partial derivatives.

J is conjectured to have the form:

J =
1

γ
wγφ(t, s, v) (16)

Based on this functional form, after performing tedious manipulations, Eqs. (13), (14) and

(12) become the following three nonlinear partial differential equations respectively,

π = m0s =
1

1− γ

(

χ+ s
φs
φ

+ ρξ
φv
φ

)

−
(

s

N
∑

i=1

mif
i
s + ρξ

N
∑

i=1

mif
i
v

)

, (17)

f it −qsf is+O2f
i+

[

κ(θ − v)− ρχξv +
(

1− ρ2
)

ξ2v

(

φv
φ

− (1− γ)

N
∑

i=1

mif
i
v

)]

f iv = 0, (18)

1

φ
[φt + (χv − q)sφs + κ(θ − v)φv +O2φ] +

γv

2 (1− γ)

(

χ+ s
φs
φ

+ ρξ
φv
φ

)2

+
1

2
γ (1− γ)

(

1− ρ2
)

ξ2v

(

N
∑

i=1

mif
i
v

)2

= 0, (19)

for i = 1, 2, · · · , N , where χ = (ν(v)+ q)/v is assumed as constant. The final conditions for

f i and φ are

f i(Ti, s, v) = gi(Ti, sTi
) and φ (T, s, v) = 1 (20)

respectively, where the investment horizon T ≥ maxTi and g
i(sTi

) is the discounted payoff

of the option. We comment that the discounted current wealth w does not appear in

Eqs. (17)-(20). The prices of options in incomplete markets based maximization of power

utility function are determined by a set of coupled nonlinear PDEs (18) and (19) with the

final conditions given by Eq. (20).

Extensive studies show that the option price under incomplete market models with

stochastic volatility satisfies the following PDE

f it − qsf is + [κ(θ − v)− λξv
1

2 ]f iv +O2f
i = 0 (21)

6
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θ γ ξ κ χ ρ τ v̄ v

0.2500 -1.0000 0.5000 1.0000 1.0000 -0.5000 1.0000 0.2500 0.2500

Table 1: The base point in the parameter space. ρ = −0.5 is for correlated case and ρ = 0

is for uncorrelated case. τ = T − t is the time to the maturity date. v̄ and v denote,

respectively, the mean of the stationary distribution and the initial value of variance.

where λ called market-price-of-risk is exogenously given. Our basic equation (18) for option

can also be written in the form of Eq. (21) with λ endogenously given by

λ(t, s, v) = ρχv
1

2 −
(

1− ρ2
)

ξv
1

2

(

φv
φ

− (1− γ)
N
∑

i=1

mif
i
v

)

. (22)

Yang (2006) showed that, based on the exponential utility function, φ and consequently λ,

depends on the position of the portfolio. In next section, we will show that the same feature

occurs in our approach.

3 Numerical study

In this section, we present results of numerical study of option prices with stochastic volatil-

ity. The numerical results are determined by the solving nonlinear partial differential

Eqs. (18)-(19) with the final conditions given by Eqs. (20). We will only consider European

vanilla calls with discounted strikes k and time to maturities τ . We choose initial wealth

w0 as the unit for wealth. Then the control variables m0w0 =
n0

w
w0 and m1w0 = n1

w
w0 are

dimensionless. The parameters used in numerical computation are shown in Table 1. For

the correlated case we choose ρ = −0.5 and for the uncorrelated case we choose ρ = 0. For

the sake of simplicity is our illustration, s is set to 1. In addition, the dividend rate q is

set to zero, because the effect of the dividend rate q can be eliminated by simple change of

variables. The value of v is set to 0.25.

We investigate the impact of the at-the-money call option, which means that there is

only one type of options with the strike price k = s. In Fig. 1, the dimensionless price of call

option f/s is plotted against the position m for correlated and uncorrelated cases. From

Fig. 1, it is clear that the option price is a decreasing function of the option’s position m in

the portfolio. Figure. 1 shows that adding more position in option to the portfolio lowers

the fair price of the option; conversely reducing position in option raises the fair price. This

is consistent with the practice in option trading.

7
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Figure 1: The option prices are plotted against the position m for both correlated and

uncorrelated cases. It shows that the option price f depend on the position m.

4 Conclusions

In complete market, the option prices are determined by Black-Scholes formulae, which are

independent of the position of a portfolio in options. It has been shown that under the

exponential utility function (Yang, 2006), the option prices depend on the position of the

options. In this paper, we show that this feature is also true for the power utility function.
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ABSTRACT 

Recently, service companies try to provide more service to satisfy their customers. 

However, providing excessive service will not always increase customer satisfaction. 

Focusing excessive service in tangible facilities and employee responsiveness, we design a 

2x3 experiment with 2 service levels and 3 service categories to investigate the impacts on 

consumer behaviors. The results show higher customer satisfaction exists when companies 

provide adequate employee responsiveness, while the service levels related to tangible 

facilities do not have significant influence on customer behaviors. Based on service 

categories, companies can design a service procedure to meet customer needs and to save the 

cost simultaneously.  

 

Key words: Excessive Service, SERVQUAL 
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INTRODUCTION 

Service is the primary index of the world economy, especially for developed countries. 

The Organization for Economic Co-operation and Development indicates that the value of 

GDP in service is more than 70% in most developed countries. According to the National 

Statistics, R.O.C. (Taiwan), the 2011 output value from service accounted for about 67.24% 

of Taiwan’s GDP (National Statistics, 2011), which almost reached the level of developed 

countries. The proportion of employees in service was 58.63% in 2011, indicating that service 

plays an increasingly important role in the Taiwanese economy. 

Customer satisfaction related to service quality is a key service issue and the primary 

factor for firms to gain a competitive advantage in the international market (Lovelock & Yip, 

1996). In addition, customer satisfaction and perceived service quality help firms to improve 

their service delivery system (Bitner, 1990; Bolton & Drew, 1994). Generally, offering more 

services to customers can enhance their satisfaction and loyalty (Brady, Cronin, & Brand, 

2002), although this depends on how well firms provide their basic service. For instance, an 

airline’s basic service is to carry people from one place to another on time. However, if it 

only focuses on its facilities without paying attention to its flight schedule and route, its 

customers will have a lower level of satisfaction. Thus, this study aims to investigate the 

relationship between service levels (adequate service and excess service) and customer 

behavior (satisfaction, repurchase intentions and recommendation).  

Parasuraman, Zeithaml, and Berry (1988) created SERVQUAL (service quality), 

including five dimensions: tangibles, reliability, responsiveness, assurance and empathy, for 

service firms to estimate whether or not they meet customers’ needs and then improve their 

offerings. The last four dimensions focus on providing intangible service to customers 

through employees’ performance. Sulek, Lind, and Marucheck (1995) indicate that a tangible 

design influences customer satisfaction, firm performance, and customers’ purchase behavior.  
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Inconvenience and waiting generally have a negative influence on customer satisfaction 

(Berry, Seiders, & Grewal, 2002). To reduce inconvenience and utilize their resources more 

efficiently, firms need to develop a complete service design and emphasize its most important 

elements (Wakefield & Blodgett, 1999). Frontline employees are those who usually provide 

information for customers, but if customers are given too much information, they may 

become confused, and this will make them dissatisfied. Minimizing customers’ 

inconvenience and resolving problems quickly are the key ways to increase customer loyalty 

(Dixon, Freeman, & Toman, 2010). Unfortunately, most firms do not realize this, but simply 

go on providing more services for customers, even though this costs them more. 

Although tangible facilities influence consumer behavior (Sulek et al., 1995), little 

empirical research has addressed the physical environment of consumption, and the final use 

of some facilities is not fully understood (Bitner, 1992). Tangible dimensions in SERVQUAL 

include both facilities and employees’ appearance. Shao, Baker, and Wagner (2004) indicate 

that employees who are appropriately dressed have a positive influence on customers’ 

expectations of service quality and repurchase intentions. The other dimension, 

responsiveness, means that employees are willing to help customers quickly, and this also has 

an influence on customer satisfaction (Parasuraman, Zeithaml, & Berry, 1985a). Customers 

will feel more satisfied with satisfied employees because satisfied employees will transfer 

their positive responsiveness to customers during service delivery (Cohen & Areni, 1991; 

Dietz, Pugh, & Wiley, 2004; Pugh, 2001). However, some firms try to satisfy their customers 

to gain a competitive advantage, but ignore customers’ demands (Dixon et al., 2010). Some 

services or products are useless to customers, and this is called over service (excessive 

service), which increases companies costs (Gia, 2008a, b). 

This study aims to investigate the impact of excessive tangible and responsiveness 

service levels on customer behavior, including satisfaction, repurchase intentions, and 
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recommendation. The following are the research questions of this study: 

1. Can providing excessive tangible services (e.g., facilities, employees’ uniform) enhance 

customer satisfaction? 

2. Can providing excessive responsiveness enhance customer satisfaction? 

3. Will the above situations change depending on different service categories? 

LITERATURE REVIEW 

SERVICE CATEGORIES  

Intangible, inseparability, heterogeneity, and perishability are the four characteristics 

used to distinguish service from goods (Sasser, Olsen, & Wyckoff, 1978). However, they are 

not used to separate service types. Therefore, Lovelock (1983) proposes a new method to 

classify service instead of industry types, and this method is considered to have greatly 

developed service management. The author uses 2 factors, namely, recipient and service 

delivery, to categorize service. While recipient refers to people and physical goods, service 

delivery is divided into tangible (i.e., act tangible during service delivery) actions and 

intangible (i.e., act intangible during service delivery) actions. These two factors create four 

categories, which managers can use to determine their position, as well as observing other 

companies in the same category and establishing some competitive strategies (Lovelock, 

1983). 

Zeithaml, Berry, and Parasuraman (1993) indicate that using operations to categorize 

service is another way to distinguish goods from service, and further, make a strategic 

decision. Lovelock and Yip (1996) then suggest a similar foundation for service categories, 

because classifying service by industry boundaries may be biased. The biggest differences 

between services are in the operational processes, from input to output, and these processes 

have a significant influence on strategy. Therefore, by examining the operational processes of 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1330



Excessive Services 

 

 

service, Lovelock and Yip (1996) divided it into three categories, based on whether or not 

customers need to physically participate during service delivery and the nature of the process, 

tangible or intangible (e.g., tangible action: hair cutting, intangible action: bank accounting). 

First category is people-processing service.  In this category, customers need to 

participate in the service process, and then they need to take time to wait for the output, such 

as health care, hair-cutting, food service, etc. Customers need to attend the service system, 

either by them going to the service organization or the facilities being brought to them. On 

the other hand, during service delivery, firms need to provide equipment and a building in an 

existing location to reach their customers.  

Second category is possession-processing service. While objects should be involved in 

the service process, customers’ participation is minimal. Usually, customers need to explain 

what they want and then pay for it to complete the consumption. In terms of services such as 

car repair, freight transport, laundry, etc., customers simply leave the relevant objects with 

these service organizations and do not need to participate in the service process. On the other 

hand, during service delivery, firms need to provide a location for customers to 

repeat-consume.  

The third category is information-based service. This category includes service for 

customers’ minds or intangible assets, such as banking, education, insurance. Customers’ 

level of participation in the service process is minimal. However, depending on their 

characteristics, some customers are used to participating in the service process; for example, 

watching movies with many people in the theater feels different from watching them at home. 

This relates to the view of Lovelock (1983), that customer satisfaction is influenced by 

employees, facilities and other customers in the same service organizations. Lovelock and 

Yip (1996) also argue that people-process services are high contact and possession-process 

services are low contact.  
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SERVQAUL  

Service quality is customers’ assessment of their expectation before purchase and their 

perceived service after purchase (Gronroos, 1982). Lehtinen and Lehtinen (1982) also 

indicate that service quality can be created when suppliers interact with customers. Moreover, 

Kotler, Bowen, and Makens (2009) indicate that a service or product should fit customers’ 

needs, and improve their satisfaction through quality. SERVQUAL is a widely-used 

framework (Parasuraman et al., 1988) to estimate service quality, which includes customers’ 

perception of firms’ tangibles, reliability, assurance, empathy, and responsiveness. It can also 

be sued to forecast customers’ response, especially their loyalty (Parasuraman & Grewal, 

2000) and satisfaction (Cronin Jr, Brady, & Hult, 2000; Cronin Jr & Taylor, 1992; 

Parasuraman, Zeithaml, & Berry, 1985b). 

Having identified the factors which influence customers’ expectation, Parasuraman, 

Berry, and Zeithaml (1991) developed the SERVQUAL scale, which includes 22 items 

connected to customers’ perception and expectation in five dimensions: tangibles, reliability, 

responsiveness, assurance and empathy (Parasuraman et al., 1988).This scale seeks to 

evaluate the gap between customers’ expectations before purchase and their perceived service 

after purchase. Customers’ delight can be seen as being a positive emotion, which is in excess 

of their expectation (Robbins, Decenzo, & Coulter, 2011). If the service perception is more 

than the tolerance zone and exceeds customers’ expectation, it will result in customer loyalty 

(Füller & Matzler, 2008). However, not all products or service will delight all customers 

(Berman, 2005; Robbins, DeCenzo, & Coulter, 2010); therefore, firms need to carefully 

evaluate which factor will influence customers’ behavior. 

Bolton and Drew (1994) also argue that SERVQUAL, as a framework, can characterize 

customers’ expectations before purchase, and compare the perceived service to evaluate 

whether or not the service quality matches their expectation (Parasuraman et al., 1988). 
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Shemwell (1998) indicates that high quality service is the key to lead to satisfied customers 

and keep competitive advantage. Cronin Jr et al. (2000) indicate that a strong correlation 

exists between great service quality with high customer value and satisfaction. In a global 

economy, quality is the key to a successful process to gain a competitive advantage, and how 

customers evaluate service quality through service delivery is also important for firms 

(Zindersin, Maric, & Grubor, 2009). Besides, Othman and Owen (2001a) indicate that 

SERVQAUL is a popular tool to estimate service quality, managed and measured by 

technology.  

Besides, Davidoff (1994) emphasizes the importance of quality, and provides three 

“laws of service.” These are: “Satisfaction equals perception minus expectation (Davidoff, 

1994, p. 31)”; “First impressions are the most important (Davidoff, 1994, p. 35)”; “A 

service-oriented attitude alone will not achieve good service (Davidoff, p. 35)”. The second 

and third laws emphasize that the physical facilities and employees’ responses play an 

important role in service organizations. This could relate to the dimensions of SERVQUAL: 

tangibles and responsiveness, which also emphasize the importance of facilities and 

employees’ responsiveness. Davidoff (1994) also indicates that customers prefer a hassle-free 

service, but when they interact with employees, they may have to wait and this may cause 

them to feel impatient or frustrated. Based on the research previously indicated, there is a 

relationship between employee responsiveness and tangible facilities. For instance, when 

customers go to a hair salon, and employees chat with them when customers are trying to 

read a magazine, this situation will have an effect on customers’ behavior.  

PHENOMENON OF OVER SERVICE 

Usually, providing more service to customers will enhance their satisfaction (Brady et al., 

2002). However, Gia (2008a, b) indicates that some functions of service and products are 

useless after customers have purchased them. The author regards this surplus service as being 
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over service, which may also increase companies’ costs. Therefore, Gia (2008a, b) provides 

the following three characteristics of over service:   

1. The product or service is too complex for customers to understand and use; 

2. Customers think the function of the product or service is useless or worthless; 

3. The service or product is not innovative enough for the firm to make a good profit. 

Gia (2008a, b) also indicates that not all customers can create value and profit for 

companies, and in a worst-case scenario, they may destroy them. Moreover, if companies 

provide excess service to customers, the operational cost may larger than the value customers 

contribute.  

It usually takes time to see the output of service, and some products cannot be stored to 

be used another time. For instance, an empty seat on an airplane cannot be stored until 

another time, and this reflects one of the characteristics of service, namely, perishability. 

Therefore, utilizing resources and increasing productivity is really an important issue, which 

can be resolved by creating a balanced relationship between demand and supply. Sasser (1976) 

indicates that excess capacity is a big issue to which companies need to pay attention. 

On the other hand, according to Dixon et al. (2010), customer loyalty depends on how 

well the company provides its basic service. For instance, customers’ major demand in 

transportation is to transfer them from one place to another. Yet, most companies ignore this 

and waste a great deal of investment on other facilities rather than paying attention to the 

route and schedule, so that they lose customers. Sasser et al. (1978) believe that service 

performance must meet customers’ expectation, and then firms will have achieved effective 

service. Besides, Dixon et al. (2010) maintain that, even if firms provide service which 

exceeds customers’ expectation, this does not change or increase customer loyalty. This can 

relate to Gossen’s First Law, diminishing marginal utility, which proposes that customers’ 

utility will decrease when they consume one more service or product (Berman, 2005). 
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Customers will feel dissatisfied in a situation of receiving excessive service and lower their 

repurchase intentions; moreover, this could result in negative word of mouth (Fong, 2011). 

Thus, firms should provide their core service, with an emphasis on what customers really 

want, rather than simply providing more and more service.  

CUSTOMER BEHAVIOR  

Satisfaction is what customers expect before making a purchase and it needs to be 

realized or exceeded (Peter & Olson, 2009); it is also the output of service quality (Cronin & 

Taylor, 1992; Cronin Jr et al., 2000; Parasuraman et al., 1985b). According to Taylor and 

Baker (1994), customer satisfaction can influence the repurchase intentions and service 

quality. Firms can sustain their competitive advantage by providing high quality service 

which will produce satisfied customers (Shemwell, 1998), lower their demand for flexible 

prices and transaction costs, keep loyal customers (Rust & Oliver, 1993), and gain market 

share and profit (R.T.Rust, A.J.Zahorik, & T.L.Keiningham, 1995). 

The new principles of service marketing is to clearly understand the relationship 

between customer behavior and service quality, which has a positive influence on customer 

satisfaction and repurchase intentions (Taylor & Baker, 1994). Inconvenience and having to 

wait during service delivery have a powerful influence on customer satisfaction (Berry et al., 

2002). Moreover, employees, layout of facilities, as well as other customers’ behavior and 

characteristics will also influence customer satisfaction (Lovelock & Wirtz, 2010).  

Generally, customer satisfaction reflects service quality and value, and this leads to 

customer loyalty and profitability (Heskett, 1994).Gronroos (2000) observes that achieving 

customer satisfaction by providing high quality service is the only way to gain customer 

loyalty, and customer loyalty can influence firms’ revenue and profit. Hence, customer’s 

loyalty can be seen to be an important measure to predict market share (Pugh et al., 2002).  

 Jones and Sasser (1995) provide three ways to evaluate customer loyalty, the first of 
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which is repurchase intentions, which means asking whether or not customers will come back 

to the store for a particular service. The second is based on frequency and the last time the 

customer received a particular service and volume. The third is to use word of mouth and 

recommendations from customers to promote the service. However, customer loyalty may 

depend on how well firms provide their basic service rather than simply delighting customers, 

but most firms rarely understand this and waste investment and increase costs (Dixon et al., 

2010).Mohsan, Nawaz, Khan, Shaukat, and Aslam (2011) contend that over-emphasizing the 

service and leading customers to expect more than the firm can deliver turns satisfied 

customers into dissatisfied ones. This demonstrates that firms should focus on their core 

operation to satisfy their customers; hence the following hypotheses are established. 

  

H1: Service Categories moderate the relationship between Service Level and 

Customer Behavior.  

H2: Service Levels of Responsiveness and Tangible have an interactive effect on 

Customer Behavior. 

H3: Tangible in adequate service levels leads to more positive Customer Behavior 

than Tangible in an over service level. 

H4: Responsiveness in adequate service levels leads to more positive Customer 

Behavior than Responsiveness in an over service level. 
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METHODOLOGY 

The study will be designed as three service types, namely, hair salons, laundries and 

theaters, and employees’ responsiveness and tangible facilities will be divided into two 

service levels, adequate service or excessive service. Finally, whether or not this will 

influence customer behavior will be assessed.  

The first step will design the scenarios for the questionnaire. The second will be to use a 

pre-test to ensure that the scenario designs are significantly different. The third step will be to 

distribute the questionnaires to respondents, and then collect the data they provide, while the 

final step will be to analyze the collected data.  

A scenario design is widely used to enable the respondents to understand the 

questionnaire. A scenario-based role-playing experiment (SBRP experiment) is a descriptive 

vignette which covers the whole information in the essay (Alexander & Becker, 1978). 

According to Anderson and Sullivan (1993), an SBRP experiment is like a “framed field 

experiment” and a “situational experiment” (Bendoly, Donohue, & Schultz, 2006). Overall, in 

an SBRP experiment, the context is changed in various versions to describe the vignettes, and 

it is highly connected to the research purpose (Rungtusanatham, Wallin, & Eckerd, 2011).The 

most important thing is that each vignette should be properly explained and written, so that 

the responses can be usefully related to the statistical analysis (R.T.Rust et al., 1995).  

Based on the research framework, two primary factors, tangible and responsiveness with 

2 service levels and 3 levels in service categories, will be designed into nine different 

scenarios, which are listed in Table 1. A1 represents a hair salon, and tangible and 

responsiveness will both be designed as an adequate service level. A2 represents a hair salon, 

with an excessive service level of tangible and responsiveness, and so on.  
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Service levels Tangible  Responsiveness  Hair salon Laundry Theater 

Adequate service/ 

Excessive service  

 

Adequate Adequate A1 B1 C1 

Excessive Adequate A2 B2 C2 

Adequate Excessive A3 B3 C3 

 

A pilot-test is done to certify that the vignettes in the scenario design and the versions 

are realistic, trustworthy and fascinating, and the most important aspect is that the vignettes 

should certainly lead people to make the appropriate responses (Rungtusanatham et al., 2011). 

After pilot-test, laundry scenario is found inappropriate; thus, only 2 categories are kept for 

primary research.  

Questionnaires are the most important tool, which are widely used, and they can also 

measure respondents past experience, attitude and personal features (Hu, 2009). This study 

developed eight types of questionnaires; four for hair salons and four for theaters. Each 

questionnaire included two dimensions of SERVQUAL, namely, tangible and responsiveness, 

and both factors had 2 service levels, adequate service and over service.  

The same price was set at the beginning of the questionnaires to ensure that the 

respondents had their own expectation within this price. Eight questions were asked including 

the two dimensions of responsiveness and tangible from SERVQUAL to evaluate customers’ 

expectations (Parasuraman et al., 1988). Parasuraman et al. (1991) argue that SERVQUAL 

could be modified depending on different situations. Besides, Cronbach's alpha is a 

coefficient which is widely used to evaluate the reliability between customer satisfaction and 

service quality (Cronbach, 1951). In these questionnaires, Cronbach's alpha showed that 

responsiveness from SERVQUAL with a negative description was lower than with a positive 

Table 1: The Nine Types of Scenario Design in Service 
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description. Based on this reason, PZB then modified the SERVQUAL scale from a negative 

description to a positive description (Parasuraman et al., 1991). Hence, these questionnaires 

also used a positive description of responsiveness. 

The respondents were asked to score their answers based on a 5-point Likert scale, 

where strongly disagree=1, disagree=2, neither agree nor disagree=3, agree=4 and strongly 

agree=5 (Likert, 1932). The second part was the scenario in each service category, including a 

description of both tangible facilities and employee responsiveness with two levels of service 

levels, namely, adequate and over service.  

RESEARCH RESULTS 

This study analyzes primary factors, responsiveness and tangible (independent variables) 

whether they have significant influence on customer behaviors (dependent variables) in 

different service levels. Also, whether the relationship between responsiveness and tangible 

(independent variables) and customer behaviors (dependent variables) modified by service 

categories (moderating variable) is analyzed. After using MONOVA SPSS 17.0, it could be 

found the interactive effect on tangible*types* responsiveness. Thus, separate these two types, 

hair salons and theaters, then do MONOVA SPSS again. 

Tangible and responsiveness are found to have interactive effect in different service 

types. Tangible and responsiveness did have influence on customer behavior when they are in 

different service categories. Therefore, Hypothesis 1 is supported. However, the interactive 

effect between tangible and responsiveness, which did not have significant difference in 

theaters but it partly influence in hair salons. Then Hypothesis 2 is weakly supported. 

In theater, it could be found there was no significant interactive effect between tangible 

and responsiveness with customer behavior. Thus, it can continue to analyze the primary 

factors, tangible and responsiveness. It could be found that tangible did not have significant 
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influence on customer behavior; it couldn’t continue do analyze which service level is better. 

Then Hypothesis 3 is not supported.  

However, the other factor, responsiveness, it did have influence on customer satisfaction 

partly recommendation and repurchase intentions. In theater, responsiveness with adequate 

service level all have higher customer satisfaction, repurchase intension and recommendation 

than with over service level. Therefore, Hypothesis 4 is supported.  

There was interactive effect between tangible and responsiveness on customer 

repurchase intension and recommendation, then it could indicate customer behavior are not 

consistent. In hair salon, it found that customers with adequate tangible tended to have much 

satisfaction, repurchase intension and recommendation when responsiveness also in adequate 

service level. When responsiveness in over service level, customer with excessive tangible 

facilities had much satisfaction, repurchase intension and recommendation. Base on the 

results that could weakly support Hypothesis 3.  

The other factor, responsiveness, it also had influence on customer behavior in hair 

salons when tangible in adequate service levels and partly influence on customer satisfaction 

when tangible in over service levels.  

Then checked the mean, it found no matter tangible in adequate service level or over 

service level, customer tended to have more satisfaction, repurchase intentions, and 

recommendation when responsiveness in adequate service level. Therefore, Hypothesis 4 is 

supported. 

DISCUSSION 

The study finds that there is an interactive relationship between tangible facilities and 

employees’ responsiveness at different service levels, and this further influences customer 

behavior. In addition, this relationship is modified by service categories. While this 
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interactive relationship does not have a huge influence on customers’ behavior in theaters, it 

does in hair salons. The reason for this may be that service encounters and tangible service 

can be clearly separated in theaters. Customers can use the facilities without encountering 

employees; thus, the chances to interact with employees are minimal. However, customers 

simultaneously use facilities and interact with employees more often in hair salons, and this 

situation has some influence on customers’ behavior. 

The other reason is that, in theaters, customers’ main requirement is to watch the movie; 

therefore, they spend little time interacting with employees. In hair salons, customers’ main 

requirement is to get a new hair style or other service, so they have more opportunities to 

interact with employees. These are the reasons why service categories modify the relationship 

between responsiveness and tangible, and further influence customer behavior, and these 

results can also relate to previous research. Chase (1978) indicates that high-contact service is 

more uncertain and difficult to control than low-contact service, and this will even influence 

customer satisfaction. Theater is seen as being a low-contact service category, based on the 

perspective of Lovelock and Yip (1996). 

It is shown that employees with adequate responsiveness can increase customers’ 

satisfaction, repurchase intentions and recommendation more than employees with excessive 

responsiveness in both hair salons and theaters. It can be seen from these results that, if 

service employees provide too much responsiveness, it tends to have a negative influence on 

customers’ behavior. This also relates to research by Pugh et al. (2002), who found that the 

closer employees are to customers, the more information they can share with them and this 

will influence customer satisfaction. However, the author also indicated that firms need to 

offer the basic service customers want rather than providing too much information. 

Furthermore, Dixon et al. (2010) indicate that customer loyalty is based on how firms provide 

their basic service. Customers’ main requirement in theaters is to watch movies, and their 
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main requirement in hair salons is to get a new hairdo. These are the basic services customers 

really want, and firms need to realize this and care more about it. 

 In theaters, tangible, which includes facilities and employees’ appearance, does not 

have a significant influence on customer behavior, but it does in hair salons. This is because 

Taiwanese theaters are usually located inside department stores, so customers spend less time 

waiting in theaters, but go shopping instead. In hair salons, customers need to spend time 

waiting for the output and then completing the consumption. Based on the opinion of Bolton 

and Drew ( 1994), the longer customers stay in service organizations, the more opportunity 

they have to evaluate the environment and facilities. Customers spend much more time in 

hair salons than they do in theaters, so they have more opportunity to use the facilities and 

further evaluate them. The other reason is that customers usually believe that, if the store 

provides many high quality facilities, it will make them feel that it is worth paying a 

reasonable price. This may be the reason why tangible facilities only have a weak influence 

on customers’ behavior in hair salons. 

CONCLUSIONS  

This study has demonstrated that tangible facilities and employee’s responsiveness have 

an influence on customers’ behavior, and they are also modified according to service 

categories. However, customers’ behavior will not be significantly different in low-contact 

service categories. According to previous studies, the time customers spend in service 

facilities is one of the factors which influence their behavior (Chase, 1978). The respondents 

in this study also indicated that the information employees provide should fit their needs. 

Therefore, firms need to rethink their core service and decide what basic service customers 

really want, instead of providing service which annoys customers or is not useful to them.  

However, tangible factors do not have strong influence on customer behavior in both 
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service categories. The respondents reported that they feel that high-quality tangible service is 

worth paying for, and they do not feel that it is over-service. The other reason is that 

customers will not use all the facilities, and they can ignore those they think are not useful. 

Besides, the basic factor of the three-factor theory (Füller & Matzler, 2008) which discusses 

what influences customer satisfaction, is that firms need to provide basic service or facilities, 

but exceeding their service level will not necessarily increase customer satisfaction. This can 

also relate to Herzberg's motivation-hygiene theory, which states that the facilities firms 

provide are hygiene factors, which is a basic service and does not have much influence on 

customer behavior. This can explain why providing excessive tangible service will not have 

much influence on customers’ behavior. 

CONTRIBUTIONS AND LIMITATIONS 

This study contributes to both academic and practical areas. In the academic area, it 

shows that more service is not always better, but can even cause customer dissatisfaction. To 

satisfy customers and keep their loyalty, previous research indicates that firms should provide 

high quality service. However, this does not always have huge impacts on customer 

satisfaction, repurchase intention, and recommendation, further to increase companies’ costs. 

The study indicates that providing a basic service which customers really want is more 

important than merely providing high quality over-service.  

In practice, this study could encourage firms to rethink their service categories, and 

decide what kind of basic service customers want and they can provide. This would avoid 

investing capital which will not increase customer satisfaction, keep their loyalty, and worst 

of all, waste firms’ capacity. Firms need to know what information customers really want, so 

that they can train employees to have the appropriate responsiveness. Besides, firms should 

know what elements customers really want and whether they are meeting their needs or not 

(Fitzsimmons & Fitzsimmons, 2006; Sasser et al., 1978; Wakefield & Blodgett, 1999), so that 
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they can utilize their resources more efficiently and increase their productivity. 

Most of the respondents in this student were college students, some of whom may have 

had the same experience of consumption. Therefore, the results may have some homogeneity 

without any huge differences, which is not good for generalization. Future researchers may 

want to include more professionals as samples to increase the variation and enhance the 

chance to generalize this study. They may also like to use other stores to survey, since one of 

the stores in this study, laundries, are not common service facilities in today’s daily life, so 

customers do not visit them very often. Since the respondents did not have much experience 

of laundries, this topic was deleted from the survey. Finally, the research was not complete 

since it did not include three service categories.  

Future research could extend the range for a more generalized concept and use 
psychology combined with customer behavior, which are based on human characteristics to 

make a much more in-depth evaluation of why customers feel this emotion and decision 

during service delivery. Other dimensions from SERVQUAL could also be used to design 

scenarios and analyze customers’ behavior.  

 

  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1344



Excessive Services 

 

 

REFERENCE 

Alexander, C. S., & Becker, H. J. 1978. The Use of Vignettes in Survey Research. Public 
Opinion Quarterly, 42(1): 93. 

Anderson, E. W., & Sullivan, M. W. 1993. The Antecedents and Consequences of Customer 
Satisfaction for Firms. Marketing Science, 12(2): 125-143. 

Bendoly, E., Donohue, K., & Schultz, K. L. 2006. Behavior in operations management: 
Assessing recent findings and revisiting old assumptions. Journal of operations 
management, 24(6): 737-752. 

Berman, B. 2005. How to delight your customers. California Management Review, 48(1): 
129-151. 

Berry, L. L., Seiders, K., & Grewal, D. 2002. Understanding Service Convenience. The 
Journal of Marketing, 66(3): 1-17. 

Bitner, M. J. 1990. Evaluating Service Encounters: The Effects of Physical Surroundings and 
Employee Responses. Journal of Marketing, 54(2): 69-82. 

Bitner, M. J. 1992. Servicescapes: The Impact of Physical Surroundings on Customers and 
Employees. Journal of Marketing, 56(2): 57-71. 

Bolton, R. N., & Drew, J. H. 1994. Linking Customer Satisfaction To Service Operations 
and Outcomes. 

Brady, M. K., Cronin, J. J., & Brand, R. R. 2002. Performance-only measurement of service 
quality: a replication and extension. Journal of Business Research, 55(1): 17-31. 

Chase, R. B. 1978. Where does the customer fit in a service operation? Harvard business 
review, 56(6): 137-142. 

Cohen, J. B., & Areni, C. S. 1991. Affect and Consumer Behavior. In T. S. Robertson & H. 
H. Kassarjian (Eds.) Handbook of Consumer Behavior: Englewood Cliffs, NJ: 
Prentice Hall. 

Cronbach, L. 1951. Coefficient alpha and the internal structure of tests. Psychometrika, 16(3): 
297-334. 

Cronin, J. J., Jr., & Taylor, S. A. 1992. Measuring Service Quality: A Reexamination and 
Extension. The Journal of Marketing, 56(3): 55-68. 

Cronin Jr, J. J., Brady, M. K., & Hult, G. T. M. 2000. Assessing the effects of quality, value, 
and customer satisfaction on consumer behavioral intentions in service environments. 
Journal of Retailing, 76(2): 193-218. 

Cronin Jr, J. J., & Taylor, S. A. 1992. Measuring Service Quality: A Reexamination and 
Extension. Journal of Marketing, 56(3): 55-68. 

Davidoff, D. M. 1994. Contact : customer service in the hospitality and tourism industry. 
New York, NY: Prentice Hall;1 edition. 

Davis, L. L., & Lennon, S. J. 1988. SOCIAL COGNITION AND THE STUDY OF 
CLOTHING AND HUMAN BEHAVIOR. Social Behavior and Personality: an 
international journal, 16(2): 175-186. 

Dietz, J., Pugh, S. D., & Wiley, J. W. 2004. SERVICE CLIMATE EFFECTS ON 
CUSTOMER ATTITUDES: AN EXAMINATION OF BOUNDARY CONDITIONS. 
Academy of Management Journal, 47(1): 81-92. 

Dixon, M., Freeman, K., & Toman, N. 2010. STOP Trying to Delight Your Customers. 
Harvard Business Review, 88(7/8): 116-122. 

Doyle, R. 1998. Looking good: Working in work wear. Air Conditioning Heating & 
Refrigeration News, 205(7): 49. 

Füller, J., & Matzler, K. 2008. Customer delight and market segmentation: An application of 
the three-factor theory of customer satisfaction on life style groups. Tourism 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1345



Excessive Services 

 

 

Management, 29(1): 116-126. 
Fitzsimmons, J. A., & Fitzsimmons, M. J. 2006. Service management: operations, strategy, 

and information technology: McGraw-Hill/Irwin. 
Gay, L. R. 1996. Educational research: competencies for analysis and application. New 

York: Macmillan. 
Grandey, A. A., Geoldberg, L. S., & Pugh Douglas, S. 2011. EMPLOYEE SATISFACTION, 

RESPONSIVENESS, AND CUSTOMER SATISFACTION: LINKAGES AND 
BOUNDARY CONDITIONS. Academy of Management Annual Meeting 
Proceedings: 1-6. 

Gronroos, C. 1982. Strategic Management and Marketing in the Service Sector: Swedish 
School of Economics and Business Administration, Helsingfors, Finland. 

Gronroos, C. 2000. Service Management and Marketing: a customer Relationship 
Management Approach. England: England: John Wiley & Sons, ltd. . 

Heskett, J. L. 1994. Putting the service-profit chain to work. Harvard Business Review, 72(2): 
164. 

Howard, J. A., & Sheth, J. N. 1969. The theory of buyer behavior: Wiley. 
Hui, M. K., & Bateson, J. E. G. 1991. Perceived Control and the Effects of Crowding and 

Consumer Choice on the Service Experience. Journal of Consumer Research, 18(2): 
174-184. 

Iwaarden, J. v., Wiele, T. v. d., Ball, L., & Millen, R. 2003. Applying SERVQUAL to Web 
sites: an exploratory study. international Journal of Quality & Reliability 
Management, 20: 919 - 935. 

Jones, T. O., & Sasser, W. E. 1995. Why satisfied customers defect. Harvard business review, 
73: 88-88. 

Kotler, P., Bowen, J. T., & Makens, J. C. 2009. Marketing for Hospitality and Tourism: 
Prentice Hall. 

Lehtinen, U., & Lehtinen, J. R. 1982. Service Quality: A Study of Quality Dimensions: 
Service Management Institute, Finland OY. . 

Likert, R. 1932. A technique for the measurement of attitudes. Archives of Psychology, 
22(140): 1-55. 

Lovelock, C. H. 1983. Classifying Services to Gain Strategic Marketing Insights. The 
Journal of Marketing, 47(3): 9-20. 

Lovelock, C. H., & Wirtz, J. 2010. Services Marketing, People, technology, Strategy: 
Prentice Hall. 

Lovelock, C. H., & Yip, G. S. 1996. Developing global strategies for service businesses. 
California Management Review, 38(2): 64-64. 

Lovelock, C. H., & Young, R. F. 1979. Look to consumers to increase productivity. Harvard 
Business Review, 57(3): 168-178. 

Mohsan, F., Nawaz, M. M., Khan, M. S., Shaukat, Z., & Aslam, N. 2011. Impact of Customer 
Satisfaction on Customer Loyalty and Intentions to Switch: Evidence from Banking 
Sector of Pakistan. International Journal of Business & Social Science, 2(16): 
263-270. 

National Statistics, R. O. C. 2011. Gross Domestic Product by Kind of Activity（Percentage 
Distribution at Current Prices ）. In S. A. o. N. A. L. U. o. May-2012) (Ed.). National 
Statistics, R.O.C.(Taiwan): National Statistics, R.O.C.(Taiwan). 

Norton, S. D., & Franz, T. M. 2004. Methodological Issues in Research on Business Casual 
Dress. Journal of American Academy of Business, Cambridge, 5(1/2): 130-137. 

Othman, A., & Owen, L. 2001a. Adopting and Measuring Customer Service Quality (SQ) in 
Islamic. International Journal of Islamic Financial Services Marketing Quarterly. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1346



Excessive Services 

 

 

Parasuraman, A., Berry, L. L., & Zeithaml, V. A. 1991. Refinement and Reassessment of the 
SERVQUAL Scale. Journal of Retailing, 67(4): 420. 

Parasuraman, A., & Grewal, D. 2000. The Impact of Technology on the 
Quality-Value-Loyalty Chain: A Research Agenda. Journal of the Academy of 
Marketing Science, 28(1): 168-174. 

Parasuraman, A., Zeithaml, V. A., & Berry, L. L. 1985a. A Conceptual Model of Service 
Quality and Its Implications for Future Research. Journal of Marketing, 49(4): 41-50. 

Parasuraman, A., Zeithaml, V. A., & Berry, L. L. 1985b. Problems and Strategies in Services 
Marketing. Journal of Marketing, 49(2): 33-46. 

Parasuraman, A., Zeithaml, V. A., & Berry, L. L. 1988. SERVQUAL: A Multiple-Item Scale 
for Measuring Consumer Perceptions of Service Quality. Journal of Retailing, 64(1): 
12-40. 

Peter, J. P., & Olson, J. C. 2009. Consumer behavior and marketing strategy: McGraw-Hill 
College. 

Pugh, S. D. 2001. Service with a Smile: Emotional Contagion in the Service Encounter. The 
Academy of Management Journal, 44(5): 1018-1027. 

Pugh, S. D., Dietz, J., Wiley, J. W., & Brooks, S. M. 2002. Driving service effectiveness 
through employee-customer linkages. Academy of Management Executive, 16(4): 
73-84. 

Robbins, S. P., DeCenzo, D. A., & Coulter, M. 2010. Fundamentals of Management: 
Essential Concepts and Applications: Prentice Hall. 

Robbins, S. P., Decenzo, D. A., & Coulter, M. 2011. Fundamentals of Management: Perason  
Rungtusanatham, M., Wallin, C., & Eckerd, S. 2011. THE VIGNETTE IN A 

SCENARIO-BASED ROLE-PLAYING EXPERIMENT Vignette in an SBRP 
Experiment. The journal of supply chain management, 47(3): 9-16. 

Rust, R. T., & Oliver, R. L. 1993  Service Quality: New Directions in Theory and Practice: 
SAGE Publications, Inc   

Rust, R. T.,  Zahorik, A. J., & Keiningham, T. L. 1995. Return on quality (ROQ): Making 
service quality financially accountable. The Journal of Marketing: 58-70. 

Ruth, J. A., Brunel, F. F., & Otnes, C. C. 2002. Linking Thoughts to Feelings: Investigating 
Cognitive Appraisals and Consumption Emotions in a Mixed-Emotions Context. 
Journal of the Academy of Marketing Science, 30(1): 44-58. 

Sasser, W. E. 1976. Match supply and demand in service industries. Harvard Business 
Review, 54(6): 133-140. 

Sasser, W. E., Olsen, R. P., & Wyckoff, D. D. 1978. Management of service operations: text, 
cases, and readings: Allyn and Bacon. 

Seiders, K., Voss, G. B., Grewal, D., & Godfrey, A. L. 2005. Do Satisfied Customers Buy 
More? Examining Moderating Influences in a Retailing Context. Journal of 
Marketing, 69( 4): 26-43. 

Shao, C. Y., Baker, J. A., & Wagner, J. 2004. The effects of appropriateness of service contact 
personnel dress on customer expectations of service quality and purchase intention: 
The moderating influences of involvement and gender. Journal of Business Research, 
57(10): 1164-1176. 

Shemwell, D. J. 1998. Customer-service provider relationships: an empirical test of a model 
of service quality, satisfaction and relationship-oriented outcomes. International 
journal of service industry management, 9(2): 155-168. 

Sudman, S. 1976. Applied sampling. 明尼蘇達大學: Academic Press. 
Sulek, J. M., Lind, M. R., & Marucheck, A. S. 1995. The Impact of a Customer Service 

Intervention and Facility Design on Firm Performance. Management Science, 41(11): 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1347



Excessive Services 

 

 

1763-1773. 
Taylor, S. A., & Baker, T. L. 1994. An assessment of the relationship between service quality 

and customer satisfaction in the formation of consumers' purchase intentions. Journal 
of retailing, 70(2): 163-178. 

Wakefield, K. L., & Blodgett, J. G. 1999. Customer Response to Intangible and Tangible 
Service Factors. Psychology & Marketing, 16(1): 51-68. 

Zeithaml, V. A., Berry, L. L., & Parasuraman, A. 1993. The nature and determinants of 
customer expectations of service. Journal of the Academy of Marketing Science, 
21(1): 1-12. 

Zeithaml, V. A., Berry, L. L., & Parasuraman, A. 1996. The Behavioral Consequences of 
Service Quality. Journal of Marketing, 60(2): 31-46. 

Zeithaml, V. A., Parasuraman, A., & Berry, L. L. 1990. Delivering quality service: Balancing 
customer perceptions and expectations: Free Pr. 

Zindersin, R. K., Maric, D., & Grubor, A. 2009. CONSUMER EVALUATION OF THE 
SERVICE QUALITY. POTROŠAČKO VREDNOVANJE KVALITETA USLUGA., 
47(4): 169-185. 

 
(Chinese Reference) 
Hu. 2009. Enterprise Research Method: The Application of Qualitative and Quantitative 
Skills.  
Fong. 2011. The Exploratory Research of Excessive Service.  
Gia. 2008a. The Brand Rule.  
Gia. 2008b. Marketing Safety‧Safety Marketing.  
 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1348



THE ROLE OF PERCEIVED ENVIRONMENT IN A SERVICE SETTING: 
A CROSS-COUNTRY EMPIRICAL STUDY 

 
Erlinda Nusron Yunus 

Operations Management and Decision Science 
PPM Manajemen 

Jl. Menteng Raya 9 
Jakarta 10340, Indonesia 
+6221 2300313 #1235 

erl@ppm-manajemen.ac.id 
 

John C. Goodale 
College of Business  

Southern Illinois University Carbondale 
1025 Lincoln Drive 

Carbondale, IL 62901-4627, USA 
Tel: (618) 453-7893 
Fax: (618) 453-7835 

Email: jgoodale@business.siu.edu  
 
 
 

ABSTRACT 
Service environment, through its dimensions of design, ambience, and social factors, has been 
established to shape customers’ perceptions of the overall quality of the service, affect customer 
satisfaction, and in turn, determine customer behavioral intentions. This study examined the 
effect of culture (in terms of power distance, collectivism/individualism, masculinity/femininity, 
and uncertainty avoidance) on the relationships between perceived service environment, 
customer satisfaction, and behavioral intentions. We surveyed 416 customers in two coffee 
shops, one in the United States and one in Indonesia. The structural equation modeling was used 
to test our theoretical framework. It was hypothesized that perceived service environment exerts 
a positive influence on both customer satisfaction and customer behavioral intentions. Stronger 
relationships were conjectured between perceived service environment and customer satisfaction 
for low power distance, individualist, masculine, and high uncertainty avoidance cultures.  
 
Key words: Service operations management; Service environment; Culture; Customer 

Satisfaction; Behavioral intentions 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1349



 

 

The Study and Measurement of Urban Governance toward the Justice Evaluation in the 

City of Tehran 

Ali Maher
i
, Mohammad Hossain Salarianzadeh

ii
, Farhad Sadr

iii
, Seyed Manaf Hashemi

iv
 

 

Abstract 

Less privileged urban areas are regarded as the objective cases of injustice resulted from the 

present socioeconomic policies and mechanisms and the inefficiency of the urban management 

system and structure. Lack of a practical mechanism to measure the justice and to identify and 

choose the appropriate interventions to eliminate the injustice, has impeded urban development, 

made the policymakers face uncertainty, of the integrity of their choice and induced problems on 

the way of beneficiaries to participate. The traditional approach of implementing the 

governmental management in the cities has induced challenges on the executives, and these 

challenges have affected the political ties, decision making and accountability processes, roles 

and responsibilities of the public sector institutions and resource appropriation for urban 

development. Hence, we are observing a transition from government to governance. Beside, 

establishing systems to measure the life quality in cities, many states have considered the 

measurement of urban governance indices, so that the urban management can obtain a bright 

vision of the quality of neighborhood administration and revision of its corrective measures 

across the city. 

This study is aimed at increasing public participation, developing the inter-sector cooperation, 

and reinforcing the policymakers to recognize accurately the social risks across cities and their 

consequences in particular the impacts of injustice and eliminating it. Hence, the performance of 

22 municipality regions in the systematic and clear accountability to citizens, their financial and 

social participation, municipality standard activities and citizen satisfaction was studied. This 

study is based on the governance approach in Urban Heart Paradigm as the justice measurement 

framework. This paradigm provides the authorities with the well-structured necessary evidence 

for evaluating the present situation and reacting to health unfair situations in urban scope, and 

through offering a clear guide, assists the national and local policymakers to identify the 

unfairness in the health and life situation of the people residing the less privileged areas with 

other areas and make the appropriate policies. Considering the conceptual framework of the 

mentioned paradigm, the indices were classified and used into three social, economic and 

institutional scopes. 
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Studying the governance scope indices separated for Tehran municipality 22 regions, indicates 

that the average performance of region municipalities in 2008 in the fields of accountability, 

public participation, citizen satisfaction, and standard and clear performance equals to 55.32%, 

implying the mediocre performance of this executive institution. 

Introduction 

Increased immigration to cities, weakness in predicting the services required by these areas and 

lack of the necessary ability in rendering services fairly to allover the city on one hand, and 

transition of the agricultural economy to commercial-industrial economy, increased life expenses 

in cities, increasing congestion of population in a geographical area and the increasing 

expectations of households on the other, set the stage for formation of suburban areas, and less-

privileged and poor urban areas, being considered as the objective symbols of injustice in urban 

community and inefficiency of the existing socioeconomic policies and mechanisms and urban 

management system. Different ideas have been proffered and sometimes experienced about 

getting rid of this unbalanced condition. But, certainly the need to redefinition of justice in the 

situation of sustainable growth and development and good governance is regarded as necessary 

Regarding the definition of equity, some define it as Equality. Some others view equity as the 

minimum access to what produces tranquility and peace in the society. Aristotle defines equity as 

moderation in works. According to this definition everybody should be given his/her right 

portion. Based on the profit-oriented analyses, equity is a system that, in the status of reconciling 

two conflicting parties, satisfies the domination of majority interests. In the other world, this 

view justifies the inequity on the minority in favor of majority. According to Ali (PBUH) equity 

is the divine tradition, the factor contributing to nation persistence, government stability, and the 

contributor to the urban reclamation. It is written in Achaemenid Cyrus's will that "if you neglect 

the exertion of equity you will soon lose your value. According to WHO, an urban health system 

is required to attempt both horizontally and vertically for rendering fair health services. In the 

other word, this system should treat equally with those with identical health and medical needs 

(horizontal equity), and should set more protection for those with more needs (vertical equity) in 

order to achieve decreased inequity in the scope of health. According to Roberts et al, the 

important point is that the entire financial resources of health care, whether directly or indirectly, 

are supplied by the people, and what seems important in this regard, is the fact that the finance 

system should be organized so that to ensure the equity in distributing the burden of service 

costs. 

On the other hand, till 1980s, the governments were assumed to have the ability to govern the 

country. But the transformations in the temporary world have given a new form to the urban 

community and its relationships. Modern urban community with features such as population 

heterogeny, high social mobility, vast social classification, and new sociopolitical organization, 

along with diverse and sporadic political, social and civil demands of citizens, have contributed 

to formation of new relationships between them and local governments (urban governments). 
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Hence, we are witness to increased transformations in political relationships, decision making 

and accountability processes, job divisions, and distribution of the responsibilities of public 

sector corporations among the different government levels, relationship with the providers of 

services outside the government and appropriation of financial resources for urban development. 

Thus, the challenges against the traditional approach of public institution governance in 

administrating the urban affairs, has affected different aspects of governance and management. 

The traditional approach with a monopolistic vision, used to restrain the management in the 

closes circle of government and the governmental organizations, and neglecting the inter-sector 

cooperation, regarded little rights for non-governmental sectors and institutions in administrating 

the cities, and consequently exerted the maximum participation only in the informatics. 

Emergence and resonance of the increasing inefficiency of this approach in urban planning and 

weak performance of local governments in comprehensively supplying urban utilities, has led to 

emergence of a new approach in urban management and administration in the middle of 1980s. 

In early 1990s, following the emergence of vast social transformations and demand for 

increasing public political participation, the authoritarian governments tended to a type of 

expanded democratization. Consequently, a sort of transition from the government's centralist 

structures to the society's participation-seeking structures in decision making and execution, 

namely a transition from government approach to governance approach. Brian McLoughlin 

proposed in early 1970s that there is an increasing demand that urban government should be 

more accountable toward the trend of transformation across the city,  its efforts should be more 

proportionate with urban issues and their revolutions, and should be more accountable to the 

community, and should finally play an important role in predicting, discovering and welcoming 

future. These processes highly rely on the existence of communication network between the 

organizations and the society and its urban systems. But in order for the urban government to act 

efficiently as the regulating system, it needs to get continuous information of the social system. 

Proportion, accountability and versatility of the government strongly depend on the 

communications with that society, so that the facts, ideas, demands, and proposals are transferred 

into the official institutions. 

According to McLoughlin, the government is a set of official and legal institutions with legal 

authority. But governance is a process. This process ensures the contiguous system involving 

both the government and the society. Accountability, proportion and providence in governance, 

the ability to encounter effectively with the current issues, and predicting the events, not only 

depend on the official organizational networks, but it also presupposes unofficial networks; 

networks that enable people perform the tasks when official networks fail in doing them. Efforts 

made a couple of decades after him by the international organizations such as World Bank, led to 

the acceptance of the distinction between the terms "Governance", and "Government". 

But the main question here is that what the reliance point and Achilles Heel is in transition from 

government to governance. Colebatch opines that in recent years, governance has been widely 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1352



used to conceive the government processes and administration of the complicated contemporary 

societies. To him, utilization and development of this concept is done for a number of reasons: 

 In the scope of Political science, a growing awareness has emerged that the government 

are not only the decision makers and decision executors through governmental power, 

but they also spend lots of time on negotiating with other governmental or non-

governmental organizations to agree on specific decisions and measures  

 In such a scope, the extragovernmental participants are recognized as beneficiaries. 

They have the right to intervene in the decision makings related to what should occur 

and in exerting them. 

 The government is under increasing pressures to assign its tasks as contracts to non-

governmental institutes, and simply regulate what is being performed. In such a 

situation, control is more based on market competition than on bureaucratic rules. 

 This issue implies that the international relationships are not only defined within the 

boundary of governments, but government-free governance can be seen. 

The outcome of this attitude is that the government's task is not only to make and implement the 

decisions, but to integrate the measures and activities of a wide spectrum of the participants and 

amending the affairs are the main tasks of the government in the new prospect. According to 

Osborne and Gaebler, the governments should lead but should not steer. This is also evident in 

the word of Ali (PBUH) where he says: “Attempting in favor of the public is the perfection of 

prosperity. Reviewing the literature related to governance suggests two dominating views: 

analytical view and normative view. The normative view has been proposed by international 

development organizations, such as UNDP (United Nations Development Plan) and World Bank 

in recent decades and has been offered to different countries as recommendation packages. 

UNDP makes distinction between economic, political, administrative-executive, and systematic 

governance. Economic governance is related to decision makings influencing directly on 

economic activity. Political governance is related to the policy makings performed by legal 

bodies and authorities. Administrative-executive governance is related to execution of policies 

through accountable, independent, and efficient public sector. Systematic governance is related 

to social structures and processes directing the political, economic, and social relationships and 

protecting religious-cultural values and creates an environment in which health, freedom, 

security and life quality can be secured and ensured. 

According to the World Bank, good governance consists of efficient and competent 

administration under the legitimate and democratic urban government. Therefore, the 

development study group of this institution has been surveying the governance indices 

measurement annually and has been publishing the results under Worldwide Governance 

Indicators in 212 territories.  

Based on this study, governance involves processes of election, supervision, and replacement of 

governments, government’s capacity in effectively compiling and executing correct policies, and 
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adjusting the relationship between the citizens and the government in economic fields and social 

interaction between them this study, conducted under the wider plan of measuring the factors and 

influences of good governance, consists of six aspects, and several criteria are defined to 

measure each aspect The mentioned criteria in 2007 included 340 separate measures gathered 

from 5 resources and 32 organizations. The six aspects and the general discussions proposed in 

measuring any of them, based on which the criteria are determined include:  

1- Accountability- Measuring the conception of citizens from participation in electing the 

government, freedom of speech, freedom of gatherings, and freedom of media. 

2- Political Stability and Absence of Violence/Terrorism)- Measuring the perception of the 

probability that the government is likely to become unstable illegally and coercively 

and/or be replaced.  

3- Government effectiveness: Measuring the perception of the quality of the services 

provided and their degree of independence from political pressures, policymaking quality 

and the validity of government commitment to execution of policies. 

4- Regulatory Quality: Measuring the perception of the government ability in compiling and 

executing the policies and regulations authorizing the private sector and encouraging its 

development. 

5- Rule of Law- Measuring the perception of the trust and obedience of the executive agents 

from communal principles. 

6- Control of Corruption: measuring the perception of  the amount of what public sectors 

spend to attain personal profit 

Based on these aspects, the 8 criteria of good governance include strategic perspective, 

beneficiary participation, Rule of Law, performance clarity, responsibility, equity, effectiveness 

and efficiency, and accountability. WHO also adds security and moralities to the above criteria. 

Hence, government and public bodies are no longer regarded as the dominating element in 

development. Under the new approach, private sector, non-governmental institutions, 

foundations, and international organizations, and individuals and households act in an allied 

manner. Therefore, in the transition to the governance approach, the urban management faces 

pressures both internally and externally. Its internal necessity depends on the public demands for 

their higher participation in the urban management process and the economic and organizational 

necessity of the private sector participation in urban administration and public service provision. 

Its external necessity is the pressure and encouragement of the international bodies made 

possible through offering some facilities and scientific, financial and physical assistance. 

In the new prospect, governance is the application of political, economic and administrative 

power to manage the community affairs, through which the citizens express their interests, claim 

their legal rights, and practice their commitments. And good governance occurs only when the 

society's problems and challenges are resolved in an accountable, clear, efficient, equity-

oriented, and law-oriented environment. Establishing this new approach in the current situation, 

in fact endures the political stability as one of the four pillars of stability along with economic, 
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environmental and social stability. Hence, many countries, notwithstanding the absence of a 

practical mechanism for measurement of fair governance in particular in the scope of society 

health, beside establishing systems for measurement of urban life quality, have included the 

measurement of urban governance indices in their agenda so that the planning and urban 

management authorities attain the following general objectives in this way: 

1- Presenting a clear image of the quality of administrating and managing the cities, 

neighborhoods and urban regions 

2- Enhancing people's public awareness of the manner of urban administration and 

governance and awareness of the citizenship rights 

3- Guiding and supporting other planning authorities through providing invaluable data on 

improvement of urban governance system 

4- Constant improvement and reconsideration of urban governance quality 

Today, management in many cities in developed countries deals with reconsidering and revising 

the qualitative level of human-natural ecosystem and governance system, by establishing a 

dynamic system, so that to find a clear criterion for the qualitative and qualitative effectiveness 

of their intervention in urban management system and the amount of equity. Certainly, the 

establishment of such a system for Tehran, in addition to depicting the urban administration 

quality can provide the urban executives with a tool for measuring the qualitative level of people 

lives, determining the amount of equity in enjoying the services and how to enhance it. 

Launching such a system for this metropolis which often holds a low rank in the environmental 

and management quality worldwide, can be a good initial pace for this Capital of the region's top 

country in the Outlook Horizon. 

The Governance indices measurement plan for assessment of equity in Tehran City Health was 

executed by Tehran municipality during 2008-2009with the general purpose of enhancing fairly 

the health level of citizens with helping the society in recognizing the required gaps, priorities, 

and  interventions, helping the main policymakers and beneficiaries in deeply understanding 

social risks and their related consequences, and assisting the executives, and staff in developing 

the inter-sector participation in adopting and implementing strategies resolving the equities in the 

scope of health.  

Research Methodology 

In the present study the following objectives are considered: 

1- Helping the society in realizing the gaps, priorities and interventions required in 2007 to 

resolve the gaps and enhance the equity in health. 

2- Helping the main policymakers and beneficiaries for more comprehensive and profound 

understanding of social risks and the related consequences in the scope of health, 

particularly in encountering the poor and the vulnerable classes  
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3- Provoking the main policymakers, planners, and beneficiaries to adopt strategic decisions 

and prioritize the specialized activities and measures toward resolving the inequities. 

4- Assisting the executives and personnel in developing inter-sector cooperation and 

participation regarding the strategies related to different health components  

In the process of research, after examining and analyzing Tehran Municipality's and its affiliated 

departments' documents and data and the polling conducted in 2007 in Tehran and performing 

the limited survey regarding some criteria, due to the time limitation, secondary analysis was 

chosen as the main research methodology. Difference measurement and ranking 22 regions, 9 

deputies,  and 50 organizations and companies affiliated to Municipality were targeted in terms 

of systematic accountability, and structured reporting to decision makers and citizens,  

multiplicity and financial volume of clear tenders, citizen financial and social participation, the 

amount of municipality's standard activities and citizen satisfaction. But the important thing is 

the theoretical and practical paradigm for measuring these criteria. 

In recent years, finding a practical model to measure the equity in enhancing the health level in 

the city of Tehran and applying its results in policymaking and planning the urban development, 

are some of the concerns harbored by Tehran Municipality management. In this regard, the joint 

committee of Health strategic studies office at Tehran municipality and the regional office of 

WHO was constituted and during the continuous meetings, Urban Heart paradigm was chosen as 

equity measurement paradigm. The Urban Heart paradigm is the product of Kube Governorship, 

Japan, WHO and local authorities of knowledge network in the urban environment. This 

paradigm is intended to provide the health system authorities with the evidence required to assess 

the present situation, and reaction to health unfair situation in urban scope. Presenting a simple 

guide, this paradigm helps the national and local policymakers identify the inequities in health 

and sustenance of people residing poor and less privileged areas with other urban areas and 

decide with what policies and plans the inequalities among the residents can be reduced. 

This paradigm is divided into two components: assessment and accountability. The assessment 

component is designed to determine the performance difference among urban regions, and uses 

main indices and 4 main political domain influencing health outcomes. These four policy 

domains include: physical environment and infrastructure, social and human development, 

governance and economic development. The second component of the paradigm, accountability, 

leads the users in determining the strategies, policies, plans, and designs to be presented for 

realization, or should be continued, develop, enhanced and/or altered or even stopped. The 

paradigm proposes 5 strategies and about 300 dedicated activities or interventions, (derived from 

the evidence resulting from the assessment component) for neutralizing the inequity in health 

and in fairness in health situation. 

The present study is intended to measure the indices of urban governance in the city of Tehran 

from Assessment, the first component of Urban Heart paradigm.  In the macro-plan of Tehran 

Municipality, as the subset of joint committee, a number of committees were established 
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including the special committee for determining governance indices, and considering the 

conceptual paradigm of the mentioned paradigm and the criteria of good governance in different 

resources and considering the situation of Iran, the initial index list based on the availability 

criteria, importance, comparability with global sizes and their derivability from the performance 

was chosen. Afterwards, through holding the joint meetings of the governance scope committee 

and the study team, and through the initial test of index availability, trivial changes were 

necessary in the initial indices and the following indices were finalized: 

1- Citizen satisfaction: In this study, citizen satisfaction in 25 topics including regular 

gathering of garbage and wastage, development and maintenance of green spaces, traffic 

control, passage lighting situation, encounter with pollutant industries, addressing the 

city's appearance, confronting with vermin animals, dealing with the situation of 

sidewalks and street pavements, installation of Traffic signs, desirable behavior with 

Municipality clients, conditions of markets and public fruit stores and the condition of 

public parking lots. Were studied.  

2- Systematic Accountability- In this study, the number of citizen registered messages at the 

system 137 and the system 1888 in 23007 and the reasons behind their calls and also the 

results of ISPA polling centers in 2006 were studied. 

3- Organized accountability- Considering the expansion of the function scope, various and 

numerous reports is prepared. Considering the fact that the governance scope reports 

were defined as one of the reporting scopes in the municipality, and considering the 

limited time and executive power, it was first decided, to get the reports from all regional 

municipalities on what reports to be assessed. Then, using Delphi Method, the report 

assessment and scoring criteria were studied and the results of the statistical analysis 

were proffered at governance committee meeting and the final criteria for assessment of 

the reports and their importance indices were approved. Further, the structure and concept 

of municipality reports were examined in the governance committee, and the issues 

related to governance with qualitative and quantitative indices of report compilation were 

inducted and the differentiation and junction points of the report were determined. 

Finally, four current report topics (performance report, budget report, neighborhood 

development document report, Crusade plan report 137) were chosen for assessment. 

4- Social Participation of Citizens- Based on the initial paradigm proposed by the urban 

governance, the participation of the residents' participation in the elections in general, and in 

local councils in particular was assigned as the variable for measuring Tehran Citizens' social 

participation. The large size and complexity of a metropolis like Tehran and the accessibility and 

measurability of the participation in the elections are the main reasons why this variable was 

preferred by the committee. In this study, considering the holding of local council elections in 

two times in 2008, the emphasis was on using the election data. But in practice, the 

inaccessibility and unreliability of the above data persuaded the study team to replace them by 

another variable. By studying the detailed studies and polling conducted in recent years, the 
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attention was attracted to the results of the studies done in the national polling center titled "the 

influence of Tehran Municipality Utility Services on the lifestyle" in 2007 and 2008. 

5- Size and Volume of Clear Tenders- the size of clear tenders in the municipality consists 

of the number of contracts concluded with complete legal transparency without quitting tender 

formalities, and/or through limited tender mechanism, and the size of transparent tenders consists 

of the Rial volume ratio of the contracts concluded with complete legal transparency without 

quitting the tender formalities or through limited tender mechanism. After gathering the number 

of contracts and tenders done in Tehran municipality, in 2007, as separated by 22 regions, 

deputies, and organizations affiliated to municipality and analysis of the data gathered, the ratio 

of the number of tenders held based on the law, to the total number of contracts concluded 

through tender was calculated and was classified in three categories: over 63% (desirable), 

between 33 to 66% (relatively desirable) and less than 33% (undesirable).  

6- Citizens' Financial Participation – Considering the importance of citizen participation in 

management of metropolises and the necessity of the interaction and mutual understanding with 

the citizens for management of municipality as a social institution, measuring the ratio of the 

income yielded by public participation to the entire income of the region and the municipality is 

of great importance in determining the effectiveness of good urban governance.. But due to the 

absence of funding row to attract public contributions, it was actually impossible to separate the 

revenues yielded by public contributions and from other contributions, and inevitably, we 

confine to the participations of real and legal entities with direct investment in each project. 

7- Size of standard Processes- Rule of Law is an index introduced as an independent index 

in most urban governance measurement models. The concepts proffered in this index include 

observation of people's right in society, and rights of minorities, equity of everybody against law, 

and the independence of the arbitration institution. In this study, considering discussions made in 

governance committee, it was dealt with the legal processes of municipality and measurement of 

their standards, because processes are constantly effective only if they are standard. Being a 

standard activity means being documented, durable, effective and efficient. A documented 

activity is in a written form or in the form of a flowchart, transparent for all addresses. Durability 

means it should not change as the directors are replaced. Effectiveness and efficiency means 

integrity and good implementation of activities. 

In this study, the degree of implementation and establishment of legal processes rushed by 

citizens was introduced as the scale for municipality's adherence to the commitment toward 

executing the standard processes. The reason behind confining to the above aspect of Rule of 

Law and negligence of other aspects (type of legislation, regulating the enforcement of law, etc.) 

is the time limitation and almost lack of reliable documented information. Considering the 

resource limitations, it was emphasized on 14 popular processes classified in six categories of 

construction certificate issuance processes, getting record clearance, and operation certificate, 

construction accomplishment certificate, paying annual fees/ getting clearance certificate, 

issuance of application change permit, and visiting municipality authorities. Since the processes 

are often measured within the paradigms of performance assessment, in this section, after the 
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relative study of the prevalent models, the organizational excellence paradigm was chosen as the 

assessment execution method. In the organizational excellence model, the RADAR logic is 

offered to measure the organization processes; in the other words, the organization processes, 

should have approaches, be spread over the organizational principles, the organization 

performance should be assessed based on that, and should be revised when necessary. Further, 

considering the above logic, the measurement tools were selected and designed. Considering the 

necessity of gathering filed information, questionnaire has been the tool used in this part.  

Findings 

Questionnaire studies, interviews, collective meetings, text studies and the reporting indicated 

the following results in2007: 

1- Citizen Satisfaction:  

Through examining the definitions of client satisfaction, it becomes clear that the satisfaction of 

the clients is a cognitive process differing based on different people cognitions and is the result 

of the formation of a desirability and pleasure status resulting from satisfaction of needs and 

requirements of the clients. The degree of satisfaction with the performance of Tehran 

municipality in the regions was estimated 57% in average. At the other extreme, citizen 

satisfaction as separated by 25 indices was estimated to be about 46.47%. 

2- Systematic Accountability- In Islam, as human is a free entity, he is accountable before 

God, himself and other creatures for all of his decisions and acts. According to Islam, tool 

of fruition is not personal and collective, but is a means bestowed by God to the 

governors. On the other hand, the governor also has a right on vassals, namely 

questioning and supervision. In this case, accountability assumes its complete form. Of 

1197472 citizen messages were registered at the system 137 in 2007. 100000 messages 

were registered monthly, of which about 57% ended with messages, and the remaining 

43% is related to pursuance, getting information on urban rules, informatics, and calls 

irrelative to municipality scope of work. Nevertheless, according to the study by ISPA 

polling center in 2006, only 32.5% were acquainted with 137, 46.5% of which had called 

it. But the statistics in 2007 indicated a 100% increase with a satisfaction rate of 71.5%. 

On the other hand, only about 20% of Tehran citizens were familiar with the system 

1888, and only 25% had called this center. Of this number, about 53% were satisfied with 

the results of their calls.  

3- Organized Reporting- Generally speaking, the organizational reporting is a part of 

accountability system. The main duties of the organization in the scope of accountability 

are divided to 3 scopes of organization managers, internal customer thoughts, and 

accountability to extra-organizational thinking.  Report is prepared in the organization as 

one of the purposeful activities to examine the growth process and qualitative and 

quantitative enhancement by different departments and taking advantage of the 
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comparison of report results in different periods get aware on the organizational 

performance.            

Based on the assessment conducted on 4 current reports, the results indicate that in the reports of 

regional one-year performance in 2007, the average total score of the regions was 3 of 10, of 

which the report on performance of regions 1, 2 and 4 has been good, and the report on the 

performance of regions 14, 15, and 20 has been weak. The average total region score in the 1-

year reports of regional strategic plan in the same year has been 2.18 of 10.  The reports of 

regional strategic plan for regions 2, 15, and 7 have been good and for regions 21 and 12 has 

been weak. The budget appropriation reports, considering the similar format notified to all 

regions has been prepared identically. But based on assessment criteria, the above format had 

defections and attained only 4.96 scores of 10. Considering the identical completion of the 

mentioned format, the score of all regions in the budget appropriation report has been gained as 

4.96. Also regarding the 137 crusade plan reports, in 2007, the average total score of the regions 

has been 3.2 of 10, and the reports of regions 11, 14 and 15 had good situation and regions 9, 19, 

10 and 2 had undesirable situation.  

Thus, average total score of Tehran municipality regions in the four above reports was gained as 

3.37 of 10, and the systemic reporting index in Municipality regions indicate that three regions 1, 

2,and 15 has been in appropriate status and regions 20, 10 and 12  were the weakest in the 

reporting status.  

4- Citizen Social Participation- Social participation is a process through which social groups 

join each other to execute the performance expected or required by the society. French 

sociologist, French, believes that participation is a process during which two or more 

groups interplay in compiling the plan. Policy and a certain decision. In this case, the size 

of participation of a moderate person is the influence affecting on their decision while 

getting their decision (Matin, 1999, 115). Social participation denotes that kind of willful 

activities through which members of a society participate in the affairs of neighbor, city, 

village, and play role directly or indirectly in forming the social life (Mohseni Tabrizi, 

1992:108).  

Based on the information of the plan “the influence of utility services of Tehran 

Municipality on Lifestyle”, Tehran citizens’ participation in separating dry and wet 

garbage, shooting the garbage out at night, avoiding the scattering of garbage in 

sidewalks and protecting the green space and encouraging others to meet the sanity were 

in total 87.1%. In this regard, the cooperation of residents of regions 22, 3 and 4 in 

administrating the utility services was in good status, and cooperation of residents of 

regions 19, 6, 11 and1 has been in weak status in comparison with other regions.  

5- Size and volume of transparent tenders: According to the law of tenders, tender is a 

competitive process to provide the considered quality in which the commitments under 

transaction are assigned to the tender party who has bid the lowest proportionate price. 

According to this law, the transactions with the value over 200000000 Rials require the 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1360



holding of tender. In terms of verification procedures, tenders are classified into one-step, 

two-step, public, limited and those without formalities.  It was revealed in the studies that 

the municipality contracts are concluded as public (transparent) tenders, limited tenders, 

and assignment to the affiliated companies and other companies without tenders. Among 

the 22 regions, regions 20 and 22 with 76% have the highest percentage of the number of 

transparent tenders and region 19 with 20.71% has the lowest transparent tenders toward 

the entire contracts concluded. Also, regions 10, 20 and 22 are included among good 

regions and regions 15 and 19 are included in weak regions group.  

Among the 22 regions, region 20 with 77.54 has the highest and region 15 with 14.42% the 

lowest percentage of Rial volume in transparent tenders toward the entire contracts 

concluded in 2007. Also, regions20, 22, 16 and 21 were included in good regions group and 

regions 5, 15 and 19were included in weak regions group. The total average of the regions 

was 49.7%. 

6- Citizen Financial Participation: Financial participation can be divided into two main 

groups: 

A) Participation in profits: In this case, real and legal entities are able to participate in 

securing the resources for operation of plans with receiving fair profit. The main source 

of finance for the operational activities, are the incomes yielded through the plans, fees 

and taxes playing a major role in supplying the revenues of municipality. Public 

participation In Iran is manifested more in paying fees than in other resources.  

B) Participation in Resources-In this status, real and natural entities are able to participate 

through direct participation in each project and benefit from the profit yielded based on 

the agreement and their portion.  

Based on the study conducted, both participation in profits and resources in 2007 have been so 

limited that it was not practically possible to judge the performance of regions and organizations 

in attracting financial contributions. Based on the information gained from the regions, totally 32 

participatory projects (between private sector and municipality) have been being performed only 

in 11 regions. There were no participatory projects in the remaining 11 regions. Of the 

abovementioned 32 projects, 9 have been in region 1 and 7 in region 6. The important point 

about the financial participation is that the abovementioned projects have been practiced through 

the innovation of regional municipalities and or proposals of private sector.  

7- Quantity of Standard Processes: According to the scores gained by municipalities of 22 regions, 

as separated by any of the 6 process sets related to clients, it can be concluded that:  

In the processes of issuing construction permit, including plan change permit, destruction and 

reconstruction, construction development, reparation and permit renewal, regions 1, 10 and 19 

gained the first ranks and regions 21, 22, and 20 gained the lowest score. Certificate gaining 

processes include getting no-breach certificate and permission. Assessment of certificate gaining 

processes indicates that regions 1 and 10 gained the first ranks and regions 21 and 4 gained the 
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lowest scores. Processes of annual fee payment and getting clearance include the payments of 

professions, vehicles, and reconstruction fees. In these processes, regions 1, 10 and 16 gained the 

highest and regions 4 and 21 the lowest ranks. Examining the process or getting the completion 

certificate indicated that regions 1 and 10 gained the highest score and regions 4 and 21 gained 

the lowest scores in the table of this assessment. The process of getting application change 

permit is another process related to clients and was assessed in this plan. Regarding this process, 

regions 1 and 10 gained the highest and regions 22, 4, 21, 17 had the lowest scores. In the 

process of meeting municipality authorities region 9 excels other regions and is evaluated to be 

in a good position, but regions 13, 14, 5, and 6 were in improper position with the lowest scores.  

To aggregate and conclude the process assessment, the total scores gained by the regions indicate 

that regions 1 and 10 were assessed to be in good position and regions 4 and 21 with the lowest 

scores in an improper position. Of the entire 6 processes, the process of meeting municipality 

authorities was assessed at the first rank and in a goof position.  

Results 

This study is the first one in measuring the urban governance in Iran comprising of study results 

in 8 indices under the plan of measuring equity in the city of Tehran. The time range of the cited 

data, except some cases, were related to 207 and the scope of study was Tehran municipality, its 

deputies and affiliated organizations. But the main emphasis is on index measurement at regional 

level. As mentioned in the discussions pertaining to any index, data resources and analysis level 

at any index is as follows: 

Satisfaction: the satisfaction index based on the modulated results of Technology organization 

surveys, social deputy, and ISPA have been analyzed secondarily. The survey by Technology 

organization in 2007 has been conducted as separated by 25 main scopes of activity and 

separated by 22 regions. ISPA survey also measured the citizen level of satisfaction with Tehran 

municipality in 2008. Considering the existence of satisfaction data in two time sections (2007, 

2008), also trend analysis has been done on the level of satisfaction.  

Accountability: This index consists of accountability and systemic reporting systems. In both 

indices, the analyses were conducted relying on the resources gathered in this study. Systematic 

accountability index, based on the data registered on the satisfaction with pursuance and the 

results of citizens' calls to the system 137 in 2007, the satisfaction with system 137 based on 

ISPA survey in 2007,  and satisfaction with public supervision system1888 was measured based 

on the results of ISPA survey in2007. The measurement was done based on all three resources, 

separated by 22 regions of Tehran municipality, in the data registered with system 137, separated 

to 20 main scopes of the system, and in ISPA survey based on the general satisfaction of citizens 

familiar with the systems 137 and 1888. Considering the availability of the data on satisfaction 

with accountability of system 137 in two time sections (2007 and 2008) trend analysis was also 

done on the level of accountability.  

Systemic reporting Index has been prepared based on evaluation of 4 types of reports prepared in 

207 in region municipalities, deputies, organizations and companies affiliated to Tehran 

Municipality. The report included the report of one-year performance, neighborhoods strategic 

plan report, budget appropriation report, and crusade (Jihad) plan 137. The reports are provided 
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based on 15 criteria of standard report and as separated by regions, deputies, organizations and 

affiliated companies. 

Transparency 

Emphasizing financial transparency, the transparency index measured the number and volume of 

tenders in regional municipalities in 2007.The measurement was conducted based on type of 

contract and the resources gathered in this study. Contracts resulting from public tenders had the 

highest transparency and contracts resulting quitting tenders and without tenders had the least 

transparency in the measurement. The data have been gotten from financial deputies of the 

regional municipalities and the data available in planning and coordinating deputy system in 

2007.  

Participation 

This index consists of social and financial participation of the citizens in governing the urban 

affairs. The social participation index is a secondary analysis based on part of a study titled "the 

influence of utility services of municipality on lifestyle", conducted for Tehran municipality 

office in 2007 and 2008. The 8 categories used in this study done as separated by regions 

indicate the spirit of participation in Tehran citizens. But the financial participation index 

principally lacks a specific plan or row in regional municipalities and the data available in 

financial participation (participation in resources), lacks the capability to be cited and assessed 

among the regions. However, the results gathered, are reflected in the report as separated by 

regions.  

Rule of Law:  rule of law was concentrated on possessing and implementing the standard 

processes in regional municipalities and was performed through choosing 6 categories of current 

popular processes in regional municipalities. Generally, the processes related to clients in Tehran 

municipality have been planned in a relatively appropriate manner and the municipality, based 

on its policies and missions holds a transparent approach in this regard. Although this approach 

is not yet systematically operational and no specific mechanism implying the relationship 

between the processes and requirements and client wants is not yet applied in planning. The 

available planned processes enjoy a successful level of implementation. Of the most prominent 

implications of this are the specificity of the process managers, training them for correct 

execution of processes and performance of municipality personnel according to the procedures 

defined in the processes. 

On the other hand, results indicate that the municipality has not yet planned a specific and 

compiled mechanism for assessment and revision of processes. The weak results gained in the 

scope of assessment and revision, imply two things. First, considering the absence of specific 

assessment mechanism, there is naturally no specific mechanism to register the outcomes 

resulting from the execution of the process. The other point is that, part of the reason behind 

absence of assessment system, roots back in the absence of objectives and certain prospect 

insight in relation with the results of processes.  Hence, Tehran municipality score is impaired in 

this area. 

Modulated Results of Governance Indices: Examining the indices of governance as separated by 

22 regions of Tehran municipality indicates that the performance of regions 22, 20, 10 and 1 
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regarding the indices of governance (totally 7 indices) have been desirable in 2007. The 

performance of regions 15, 19, 12 and 5 in governance indices have been weak and performance 

of the other 14 regions has been average. The best performance in observing governance indices 

in 2007 has been related to region 22 of Tehran municipality and the weakest performance has 

been related to region 15.the average total score of regional municipalities in the 

abovementioned year of the indices of governance has been 55.32% implying an average 

performance. In none of the regions, all 7 examined indices studied have been in good position. 

Given the data of 2007, in region 22, 4 indices were in satisfactory position and in regions 20 and 

21, three indices were in satisfactory position and in regions 1, 2, 10 and 13, two indices have 

been in satisfactory position. Performance of regions 9, 14 and 18 in all seven indices has been 

average. Regions 4, 12, and 19 had the highest weak performances in three indices and regions 7 

and 15 in two indices. 

Proposals 

For the accountability of urban management toward unfairness in access to urban utilities, the 

following strategies are recommended: 

 Targeting the urban poor 

 Giving priority to equity in service distribution as the first agendum of local governments and 

metropolitan authorities 

 Pursuing the issue of "Healthy Cities" as the national agendum 

And in order to ensure the effectiveness of the chosen strategy, the following items can be 

considered as the criteria for choosing accountability strategies: 

 They should positively influence the health, social and economic indices of the poor and 

vulnerable classes 

 They should be implementable 

 They should be acceptable to people 

 Local resources should suffice the implementation of the measures 

 They should be proportionate to the available technology 

 The results should be achievable in the agreed upon time 

 They should be cost-saving and effective (the highest influence on health with the least cost) 

 They should conform to national policies and priorities 
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ABSTRACT 
 

With the emergence of knowledge-based economy, intellectual capital has been a critical factor to assist 

companies to obtain competitive advantage in this fierce environment. In addition, how to enhance the 

organizational capability to create service innovation has also been a top priority for most contemporary firms. 

This study adopted the knowledge-based theory to explore and propose the influences of intellectual capital on 

e-service innovation and further examines the mediating effects of internal cross-functional integration and 

external collaborative competency on intellectual capital and e-service innovation, as well as the moderating 

effects of technology orientation.  

 

Keywords: intellectual capital; e-service innovation; cross-functional integration; collaborative 
competency; technology orientation 

 
 

INTRODUCTION 
 
With the emergence of knowledge-based economy, there are many companies mainly depend on their own 

invisible knowledge and ability to build competitive advantage, create wealth, and become the leading company 

in industry. Drucker [19] also proposed that the competitive advantage of businesses is no more determined by 

tangible capital, intangible capital will substitute tangible capital, such as machines, funds and materials as the 

primary factor of production in business operations. Also, Knowledge-based theory (KBT) view knowledge as a 

critical resource within a company, it believes that a firm can create value and obtain competitive advantage 

through knowledge. Therefore, all enterprises have begun to pay attention to knowledge management, and 

develop innovative practice through knowledge to create competitive advantage.  

 
The extent of knowledge that a business possess is so-called intellectual capital in this study. For a firm, the 

intellectual capital is becoming a critical factor to obtain profit and good performance in the knowledge-based 

economy. And more and more businesses believe that the core competency they have is invisible assets instead 

of visible assets [34]. Previous research also suggested that intellectual capital plays an important role that can 

lead a business success [5]. Development and management of intellectual capital is required within an 

organization, it is a method that assists a company to create something new and use knowledge to increase 

value [14]. 

 

It is also widely recognized that an organization’s intellectual capital is closely related to its innovative 

capability [13] [66]. Most prior studies had discussed the intellectual capital and innovation practice in 
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manufacturing and high-tech industries, those papers focused on the relationship between intellectual capital 

and tangible product innovation. Yet, the studies examine the relationship between intellectual capital and 

service innovation (i.e. intangible product) is limited. 

 

According to Froehle and Roth [22], there are two necessary factors to create successful innovation, which is 

process-oriented NSD (New Service Development) and resource-oriented NSD. In other words, service 

innovation can only be created by the organization with enough resources and the capabilities which guide and 

assure their developing is effective. However, according to resource-based theory, a company can’t possess all 

resources and capability to develop e-service innovation. Some of businesses need to corporate with other firms 

to design a new technology-based service. In addition, the collaboration among employees is important to new 

service development. Mishra and Shah [44] pointed out that a firm collaborates with suppliers, business 

partners and cross-functional team leads successful project development. Thence, this study considers 

cross-functional integration and external collaborative competency (i.e. collaborate with business partners) as 

two mediators in the research framework to investigate how cross-functional integration and external 

collaborative competency enhance the influence of intellectual capital on e-service innovation. 

   

Nowadays, the service sector has gradually become the main force of economic development, the world’s 

economy is attributed by service and in some advanced countries more than 70% of GDP is generated by 

service. However, the tangible products are poorly differentiated in some of service industries, for instance, 

retail sector and transport sector [47]. Hence, the service industry should emphasize on service. In other words, 

the major products provided by the service industry are intangible service instead of tangible products. 

According to Adegoke [47], the service sector is comprised of the transport, government, education, health care, 

social and personal services, retail and wholesale, hotels and restaurants, telecommunication and financial 

sectors. Definitely, financial sector is knowledge-intensive industry and intellectual capital plays a very 

important role in the financial industry, both individual knowledge of the employees working in financial 

institution and the organizational knowledge of financial institution (e.g. customers database, information 

system, business culture…etc.) are considered important elements for financial institution in such competitive 

environment today. Besides, this study also considers hotel industry as target industry. Even though hotels are 

not primarily considered knowledge-intensive industry, the major product they provide is service. Previous 

scholars suggested that hotel owners should pay more attention to intellectual capital since end-customers care 

more about intangible service [56]. 

 

However, service only based on human resources (i.e. service employees) is not enough today, more and more 

companies and industries apply technology into their service interface for better service delivery. Faced with 

evolving technology, information technology provides considerable opportunities for service innovation [53]. 

Technological advancement be believed can enhance the value of the service innovation to customers. There are 

more and more firms provide service through information technology today, we called this kind of service as 

e-service in the study. 

 

In the past, when discussing the intellectual capital issues, most studies focused on manufactured products, 

relatively few studies pay attention to use theoretical and empirical methods to discuss the relationship between 

intellectual capital and service innovation in service industries. Moreover, research comparing the effect of 

intellectual capital on service innovation across different service sector seems limited. Hence, in this study, we 
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choose financial and hotel industries to discuss the relationship between intellectual capital and e-service 

innovation. The main purpose of this study is to examine mediating effects of internal cross-functional 

integration and external collaborative competency between intellectual capital and e-service innovation. 

 
LITERATURE REVIEW AND PROPOSITIONS 

 
Knowledge-Based Theory	
 

Knowledge-based theory (KBT) considers knowledge as the most strategically significant resource of the firm 

[25], it believes that a firm can create value and obtain competitive advantage through knowledge. Knowledge 

can be divided into explicit knowledge and implicit knowledge [51], the former can be deliver via words, rule 

or language; the latter is exists in individuals. Most of knowledge is comes from tacit knowledge which is 

linked to the individual, and it is very difficult, or even impossible to imitate. Only through observation and 

doing is it possible to learn this type of knowledge. 

 

The different problem is solved by different knowledge, yet, because knowledge is possessed by individuals 

instead of the organization, a critical element of sustained competitive advantage is the ability to integrate the 

specialized and tacit knowledge of individuals. Therefore, through the integration of knowledge from individual 

employees, teams or departments can increase a firm’s capability and obtain the competitive advantage. 

Knowledge-based theory views the knowledge as the greatest resource in the enterprise, and the purpose of an 

enterprise should focus on to create and apply knowledge to create wealth and customer value. 

 

According to the above discussion, we can realize that invisible knowledge plays a very important role within a 

company and suggested that company can create value and gain competitive advantage through knowledge. 

Therefore, this study will be developed based on this theory and focus on more the role of organizational 

knowledge, which is so-called intellectual capital in this study.  

 

Intellectual Capital	
 

The concept of intellectual capital was first proposed in 1969 by economist Galbraith, it refers to difference in 

value between tangible assets (physical and financial) and market value. Intellectual capital refers to an 

aggregation of intangible assets encompassed by an organization [7]. Carmona-Lavado, Cuevas-Rodríguez, and 

Cabello-Medina [8] identified intellectual capital as the collective knowledge and knowing capability at the 

organizational level. Many researchers have come to see intellectual capital as a company’s core competency to 

create competitive advantage [31]. Some studies also defined intellectual capital as the sum of all knowledge 

that firm use it to spur competitive advantage [4] [32] [55] [66]. Therefore, we can know that intellectual capital 

is a crucial factor to obtain competitive advantage for a company, and it is a way to create and use knowledge to 

improve business value.  

 

There are three major components of intellectual capital, human capital, organizational capital and social capital, 

all of which have been frequently discussed in the previous literature [46][66][75]. Next, this study will discuss 

these three major components of intellectual capital more deeply. 
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Human capital: 

Human capital is the primary dimension of intellectual capital, because the interaction among human is the 

crucial source of intangible value in intellectual generation [32]. Human capital has been defined as the 

knowledge, skills, and abilities (KSAs) embodied in people [15], and it refers to capabilities, knowledge, skills, 

and experiences within an individual that can stimulate good ideas and the innovativeness of a firm [40]. 

Previous study indicated that “the characteristics of human capital are creative, bright, and skilled employees, 

with expertise in their roles and functions, and who constitute the predominant sources for new ideas and 

knowledge in an organization” [60].  

 

Organizational capital: 

Organizational capital, including databases, organizational charts, process manuals, practices, routines etc., it is 

the infrastructure of a firm that can store knowledge and allow employees access to knowledge and necessary 

resources [40]. Organizational capital is contains both organizational and technological elements that assist a 

firm to integrate resources and coordinate within an organization [54]. In addition, Subramaniam and Youndt 

[66] pointed out that organizational capital is the institutionalized knowledge and codified experience residing 

within and utilized through databases, patents, manuals, structures, systems, and processes. 

  

Social capital: 

Social capital has been defined as the resources accessible through the network of relationships possessed by an 

individual or a social unit [27], it can utilize the interaction among employee within a firm and firm’s 

relationship with both its customers and collaborators, such as suppliers and alliance partners [31]. Some 

researchers regarded social capital as the sum of the assets or resources embedded in the networks of 

relationships between individuals, communities, networks, or societies [10].  

 

E-Service Innovation 
 

Nowadays, innovation plays a key component that assists a firm obtains competitive advantage. Innovation 

refers to the adoption of new idea or behavior [35]. de Vries [17] regarded innovation as “any change affecting 

one or more terms of one or more of the vectors”, and he distinguished six modes or types of innovation are: 

radical, improvement, incremental, ad hoc, recombinative and formalisation innovation. 

 

In addition, Schumpeter [59] proposed that there are five classifications of innovation as following：(1) the 

introduction of new product or new quality of product (the innovation of product), (2) the introduction of new 

way of handling a commodity commercially (process innovation), (3) the opening of a new market (market 

innovation), (4) the conquest of a new source of supply of raw material or intermediate input (input innovation) 

and (5) the carrying out of a new organization of industry. Moreover, Jong and Vermeulen [37] indicated that 

main focus on innovation studies was primarily concerned with innovation related to developing and 

implementing something new. Consequently, we can conclude that innovation is highly associated with develop 

different things or creating something new.  

 

However, people were primarily focus on innovation in tangible products in the past decade, for example, 

innovation in technological artifacts. In recent years, yet, with the economic patterns transform manufacturing 

industry into service industry and customer needs change from goods-oriented into service oriented, people 
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more and more pay attention to innovation in service field. Service innovation is crucial in increasing a 

company’s competitive advantage in recent years, especially in some of service sectors such as retail, hotel, 

transport and catering. The situation reflects that the similar portfolio products offered by these service sectors, 

so that they need to differentiate their service from other competitors via innovation. Service innovation can be 

viewed as develop new service processes and deliver core tangible products and intangible services to 

customers [47].  

 

Gadrey, Gallouj, and Weinstein [23] defined service innovation as “in process and innovations in organization 

for existing service product”. And previous studies defined service innovation as “those service offerings and 

processes that are new-to-the company and/or new-to-the market (customer), where the intention is meant to 

create value for any of the service stakeholders” [29][68].  

 

In existing literature, relatively few studies have empirically examined organizations’ use of technology for 

e-service innovation. In this study, we used three sub-constructs to develop the model of e-service innovation, 

which included process innovation, technical capability and risk mitigation. Process innovation refers to a 

company improved organizational processes and service delivery [73]. Technical capability is defined as the 

capability of an organization to acquire new technologies and technical resources for e-innovation practices 

[73]. Risk mitigation refers to reducing the possibility of an innovation failing, resulting in undesired effects, or 

not functioning as originally conceived [28] to measure risk mitigation. Consequently, we borrow from Tsou 

and Chen [73] and Hinnant and O’Looney [28] to define the e-service innovation as: a service process 

innovation that responds to the needs of customers and is created by a service provider using technical 

capabilities involving interaction with partners through electronic technologies to reduce service production 

risk. 

 

Intellectual Capital with E-Service Innovation 
 

Previous research indicated that intellectual capital can stimulate a company to develop new product because it 

can transforms knowledge into value [20]. Chen et al. [13] believed that when a company with more intellectual 

capital, it will has more innovative competency to enhance its new product development performance. Also, 

intellectual capital as knowledge resources that organizations use to attain a sustainable success and obvious 

related to firm’s innovation capability [8][66][75]. Next, this study will discuss more deeply about the 

relationship between every component of intellectual capital and innovation. 

 

First one is human capital, even though there are few studies discuss the relationship between human capital 

and service innovation directly, some existing literature viewed individual knowledge working in an 

organization (i.e. human capital) as the primary resource for innovation [1][3][67]. Furthermore, Dakhli and De 

Clercq [16] indicated that human capital has a positive effect on innovation, it means that the better the human 

capital within a firm, the higher the innovation performance. 

 

Second, we discuss organizational capital with service innovation. Regarding innovation, there are few studies 

discuss the relationship between organizational capital and service innovation directly. However, still have 

some studies indicated that organizational capital has a positive effect on innovation, since it make a firm can 

store knowledge then greatly facilitate flows of relevant information among both employees and units [58][63]. 
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Also, previous research investigated that organizational capital can reinforce the knowledge and influences an 

organization’s incremental innovative capabilities [66].    

 

Lastly, since innovation is considered an effort of collaboration basically, hence, social capital plays a critical 

factor in the process of innovation development [8]. Social capital has influence on firms’ innovative capability, 

the better the social capital, the higher propensity to innovate within a firm [39]. Social capital represents an 

organization’s abilities to interact among employees and with external collaborators; it exemplifies conduits for 

the sharing and exchange of knowledge [40]. When the relationship becomes more closely among people, 

people are more willing to support and stimulate to develop innovative ideas [8]. Furthermore, 

Carmona-Lavado et al. [8] pointed out that social capital is positively influence innovation practice. 

 

According to above discussion, we can know that each sub-construct of intellectual capital (i.e. human capital, 

organizational capital and social capital) have positively effect on innovation practice for a firm. Therefore, we 

summarized and proposed that intellectual capital will affect e-service innovation significantly. 

Proposition 1: Intellectual capital has a positive effect on e-service innovation 

 
Cross-Functional Integration 
 

Cross-functional integration is defined as “the magnitude of interaction and communication, the level of 

information sharing, the degree of coordination, and the extent of joint involvement across functions in specific 

new product development tasks” [30][61]. Cross-functional integration is also considered as the communication, 

exchanged information and resources, and pursuit the collective goals among different departments [6]. 

Cross-functional integration including the situation of interaction and collaboration among departments [21], it 

is benefit to communicate, interact, share information and collaborate between functions when a company 

develop new product [61]. 

 

Intellectual Capital with Cross-Functional Integration  
 
The previous researches that discuss the relationship between intellectual capital and cross-functional 

integration are rare. Therefore, this study want to discuss the relationship between intellectual capital and 

cross-functional integration and investigate how the intellectual capital to influence the implementation of 

cross-functional integration within a company. Next, this study will discuss the relationship between three 

dimensions of intellectual capital and cross-functional integration, then to explore whether or not the 

intellectual capital effect on cross-functional integration.  

 

First, human capital, as we mentioned before, it refers to employees’ overall ability such as their individual 

professional knowledge, skill and creativity. Chien and Chao [14] indicated that individual professional 

knowledge is the starting point of cross-functional integration. When employee with professional skills and 

knowledge, it is believed can upgrade organizational productivity [60]. Hirunyawipada et al. [30] considered 

cross-functional integration as a knowledge transformation tool and indicated that cross-functional integration 

can enhance the integration of diverse functional knowledge; they also regarded knowledge as an important role 

in the process of cross-functional integration.  
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Second, organizational capital, it is the infrastructure of a firm that can store knowledge and allow employees 

access to knowledge and necessary resources. According to the definition of organizational capital in this study, 

we can know that organizational capital is kind of organizational memory (i.e. information system and database 

within an enterprise). When companies utilize information system well and through it to integrate individual 

intelligence and scattered information, it will help information and knowledge exchange more efficiency within 

organization [55]. Additional, manuals and routines also are included in organizational capital, manuals and 

routines can be regarded as a form of common language within an organization. Grant [25] pointed out that a 

common language can assist individual employee to integrate their information and knowledge more efficiency.  

 

Lastly, social capital which is represents an organization’s abilities to interact among employees [40]. A good 

social network in an organization can improve the efficiency of knowledge exchange among individual 

departments and can increase the integration of resources, it will stronger the organizational cohesion and the 

efficiency of work [76]. Moreover, the features of social capital is believed can facilitate coordination and 

collaboration within a company [52]. 

 

Even though those pervious researches above didn’t pointed out that each dimension of intellectual capital 

affect cross-functional integration positively, we still can infer all of them will have influence on the 

implementation of cross-functional integration according to above discussion. Therefore, we suppose that the 

intellectual capital will positively affect cross-functional integration, and proposed the following:  

Proposition 2: Intellectual capital has a positive effect on cross-functional integration 

 
Cross-Functional Integration with E-Service Innovation  
 
Cross-functional integration is viewed as a key success factor in new product development [21]. Because each 

functional area owns specific information and resources, so the cross-functional integration plays an important 

role to assist a company to integrate different resources and information when company develop new product 

[26].  

 

There are several empirical studies investigated that cross-functional integration positively effect on new 

product success [2][62][71]. Also, cross-functional team is considered as one of key internal organizational 

resources that can stimulate the design, development, and introduction of new services [48]. Moreover, Meltonl 

and Hartline [43] suggested that the importance of cross-functional teams with new service development project 

can maximize sales performance and process efficiency of new service. 

 

In addition, previous study indicated that effective collaboration among employees will facilitate the new 

service development [36]. Ordanini and Parasuraman [48] pointed out that the collaboration among employees 

has positive influence on service innovation. From above discussion, cross-functional integration should be one 

critical factor that will affect service innovation and we proposed that cross-functional integration will 

positively affect e-service innovation. 

Proposition 3: Cross-functional integration has a positive effect on e-service innovation 

 
External Collaborative Competency 
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Lusch, Vargo and O’Brien [41] defined collaborative competency as “the capability to bring customers and 

other external business partners into the process and use them as mechanisms to foster change”. And Mishra 

and Shah [44] defined collaborative competency as “the ability to simultaneously involve key stakeholders in 

the new (tangible) product development process”. According to the resource dependence theory (RDT) [50], a 

company has to establish a collaborative relationship with its partners to constitute a bridging strategy. Since 

organizations are rarely self-sufficient, they have to establish collaborative relationships with other 

organizations to acquire critical resources. Also, according to resource-based view (RBV) which assumes the 

business does not hold all the resources and capabilities. Hence, businesses (service provider) have to create 

value through combining and exchanging resources with their collaborators [49].  

 

Based on above discussion, in this study, we define that external collaborative competency as a company with 

capability to collaborate with other organizations and through this capability to innovative. Next, this study will 

discuss the relationship between each dimension of intellectual capital and external collaborative competency, 

then to explore whether or not the intellectual capital effect on a company’s external collaborative competency. 

 
Intellectual Capital with External Collaborative Competency  
 
First, human capital refers to employees with professional knowledge, skill and ability. Professional means 

employee with expertise in their work field, and expertise can increases the degree of involvement in 

collaborative process [45]. Second, organization capital can increase operational efficiency and effectiveness of 

an organization and can help an organization to solve problem [42]. When a company with high operational 

efficiency and the internal problem is solved, we infer it can increase the collaborative ability with external 

partner. Lastly, social capital can utilize firm’s relationship with its business collaborators, such as suppliers and 

alliance partners [31]. Social capital represents an organization’s abilities to interact with external collaborators, 

we infer that the better the social capital within a firm, the higher the ability to collaborate with its partners [40].  

 

Even though those pervious researches above didn’t pointed out that each dimension of intellectual capital 

affect external collaborative competency positively, we still can infer all of them will have influence on the 

external collaborative competency according to above discussion. Therefore, we suppose that the intellectual 

capital will positively effect on external collaborative competency, and proposed the following: 

Proposition 4: Intellectual capital has a positive effect on external collaborative competency 

 
External Collaborative Competency with E-Service Innovation  
 
Collaborative competency has been seeing as a very important factor that significant affects innovation 

practices of a firm [57]. Also, the previous research indicated that innovation practices are facilitated through 

inter-organizational collaboration behaviors [57]. Additional, the S-D logic believed that collaborate with 

business partners are necessary to innovation, which means businesses have exchange information, resource 

and combined capabilities with other organizations to provide innovation. There are several existing studies 

have involve the relationship between collaboration and innovation practices and revealed that collaboration 

can really advances innovation practices of a firm. [11][48][72]. Moreover, de Vries [17] mentioned that service 

innovation is not from single source; instead, the innovation comes from a collaborative network. Accordingly, 

we proposed that external collaborative competency will influence e-service innovation and proposed the 
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following: 

Proposition 5: External collaborative competency has a positive effect on e-service innovation 

 
Technology Orientation 
 

Technology orientation is a type of strategic orientation which can influence organizational innovation and 

encourage organization’s openness to new technology. It is strategic which guide organization toward 

innovation through electronic technology. Technology orientation represents organization encourage employees 

in recognizing and utilizing to emerging technologies when develop products or services [24][77]. Prior studies 

defined technology orientation as “the ability and will to acquire a substantial technological background and 

use it in the development of new products” [24] [65]. A business with technology orientation will has higher 

willingness to invest more in R&D and ambitious to apply new technology within a firm [24]. Trainor, Rapp, 

Beitelspacher, and Schillewaert [70] proposed that technology orientation can be regarded as a philosophy of 

“technological push” favoring the application of new technologies.  

 
The Moderating Role of Technology Orientation  
 
The prior study has investigated the positive relationship between technology orientation and technology-based 

innovation [77]. Also, previous study investigated that product ideation novelty is significantly enhanced by a 

technology orientation [65]. Moreover, science and technology can be recognized as a key factor that driver to 

innovation within a firm [18]. Therefore, we infer that an organization with high technology orientation will 

facilitate the ability in generating new ideas and enhance the firm’s e-service innovation performance and 

proposed the following: 

Proposition 6: Technology orientation has a positive moderating effect on the relationship between intellectual 

capital and e-service innovation 

 
CONCLUSION 

 

This study addresses a central question in the e-service innovation field regarding intellectual capital. The goal 

of this study is to determine the effects of intellectual capital on e-service innovation, examine the effects of 

mediators and moderator on the relationship between intellectual capital and e-service innovation.  

 

An empirical study based on a survey of IT managers and marketing managers from financial and hotel 

businesses in Taiwan will be conducted and discussed, and expects to compare the differences between the two 

industries.We are still at the stage to collect data from surveyed companies and expected to use PLS to validate 

the proposed model.  
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ABSTRACT 
 
Many information intensive service firms deliver services through a mix of internally delivered 
(i.e., insourced) and externally delivered (i.e., outsourced) service process components. We 
examine data on top e-retailers. We expect outsourcing levels may moderate the impact of 
customer traffic upon e-retailer operating outcomes. We first examine drivers of the e-retailers’ 
propensity to increase outsourcing levels. We then examine whether customer traffic and 
outsourcing levels relate to the firms’ operating outcomes, in terms of operational performance 
and satisfaction. We find customer traffic is positively associated with outsourcing levels, and 
that outsourcing levels interact with customer traffic to determine operating outcomes. 
 
 

INTRODUCTION 
 
Many service firms today deliver services via a mix of internally delivered (i.e., insourced) and 
externally delivered (i.e., outsourced) service process components. Service process outsourcing 
has grown quickly [1]. Surveys suggest up to 90% of a firm’s procurement spend can pertain to 
outsourced services [3]. Service process outsourcing is especially common in e-retailing, as sales 
processes, the customer’s ordering process, and the subsequent product/service delivery process 
can be turned over to outsourcers. 
 
We explore the impact of service outsourcing in e-retailing. Using a dataset on e-retailers from 
the USA and Canada, we examine factors driving the use of outsourcing and its impacts on e-
retailer operating performance. We first examine drivers of levels of outsourcing, both for 
outsourced customer-facing service system components and for outsourced back-office service 
system components. A key driver we focus on concerns customer traffic. We then examine 
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whether customer traffic relates directly to the e-retailers’ operating outcomes, and whether 
outsourcing moderates the impact of customer traffic. 
 
Our results suggest customer traffic plays a role in driving outsourcing. We find customer traffic 
also plays a role in driving e-retailer operating performance, with the role of customer traffic 
moderated by the extent of outsourcing used by the e-retailer. In certain cases, we observe that 
the interaction of customer traffic with outsourcing levels exhibits counterintuitive coefficients 
for some business performance metrics, suggesting that at high outsourcing levels the impact of 
traffic may not necessarily be beneficial for e-retailer operating outcomes. 
 

LITERATURE REVIEW 
 
Outsourcing of services 
 
Since the development of Internet technology, businesses have used such technologies to 
disaggregate existing service operations, disperse internal processes across the globe, and 
outsource processes to external parties for operational execution. Today, firms outsource 
manufacturing, service operations, design, and innovation activities, but evidence does not 
clearly establish the impact of outsourcing upon firm performance [12]. Research is needed to 
better understand the networks of outsourcers used to deliver services [3]. 
 
Little research examines the rapid growth of service outsourcing. The few studies are largely 
case based. Only two studies examine order fulfillment and logistics outsourcing using statistical 
samples [10] [11]. However, the scope of services that can be outsourced goes far beyond 
fulfillment and logistics. In e-retailing, retailers can disaggregate and outsource not only back-
end service functions such as order fulfillment, but also front-end service functions that directly 
interact with customers.  
 
Apte and Mason [1, p. 1250] state service disaggregation “occurs when one or more components 
in a value chain of service activities, that were traditionally carried out within an organization at 
a single location, are disaggregated (i.e., decomposed or dispersed) in a manner that transcends 
both the organizational and geographic bounds.” The outcome is that the firms retain or 
“insource” certain service processes but “outsource” other service processes. Service 
disaggregation can take place for front-office customer contact oriented service activities as well 
as for back-office service activities related to manipulation of physical items or information 
processing [1]. While using a collection of outsourced modular servicing functions may be 
valuable to enhance service offerings, the modules alone may not be sufficient to ensure good 
performance [12]. Disaggregation and outsourcing of certain service components can pose both 
beneficial advantages and risky challenges [1].  
 
Related research mostly examines aspects of back-end service outsourcing. However, it is 
important to consider front-end service outsourcing when investigating information intensive 
services. As Chase and Aquilano [2, p. 17] note, “the main feature that sets a service system 
apart from a manufacturing system is the extent to which the customer must be in direct contact.” 
This is the case even more so for front-end service processes, suggesting researchers should 
separate service processes into front-end (front-office) processes and back-end (back-office) 
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processes. Our study differentiates between front-end service outsourcing (FEO) and back-end 
service outsourcing (BEO), as we expect each will be subject to different operational dynamics.  
 
Information intensive services are particularly prone to service disaggregation and outsourcing. 
Information intensity [9] reflects the extent of information content in a firm’s service and in the 
activities taking place throughout its supply chain that are required to get the service to its 
ultimate users. Electronic retailing provides a key example of a service delivery system having 
high information intensity, since the usual physical retailing activities get transformed into 
information flows in this context [7].  
 
Impact of customer traffic on retailer performance 
 
Customer traffic is an important variable of interest for retailers. Financial performance relates to 
their ability to bring traffic into stores and convert that traffic into sales. Retailers make 
substantial investments in marketing activities to attract traffic into their stores, and in store 
operations to convert traffic into sales [8]. Several notable studies use customer traffic data from 
brick-and-mortar retailers to understand the effect of customer traffic on sales performance [8] 
and improve store operations by developing traffic-based labor scheduling [6]. Customer traffic 
also plays an important role in decisions to outsource service system components. Several studies 
in the OM literature focus on different traffic-oriented aspects of service outsourcing, such as 
capacity planning, service outsourcing under information asymmetry, and quality concerns [13].     
  

RESEARCH HYPOTHESES 
 
Impact of customer traffic levels on operating performance 
 
In e-retailing, website traffic is a standard metric used to measure performance. Retailing 
researchers typically treat traffic as a dependent variable and examine effects of factors such as 
advertising and promotion on traffic. Only a few studies examine the effects of traffic on 
operating performance [8], finding that store traffic drives sales volume and number of 
transactions. The finding that increased traffic is related to a larger number of transactions and 
sales volume also should apply to the e-retail context.   
 
Hypothesis 1A. The higher the levels of customer traffic, the higher the number of orders. 
 
High customer traffic to an e-retailer site should lead to slower website response times. The 
response time of an e-retailer site is constrained by the computing power and capacity of web 
servers hosting the e-retailer site and the back-end database servers. When an online shopper 
visits an e-retailer site, he or she sends requests to the web server to download web pages. As 
customer traffic increases, more webpages will need to be created and downloaded within a fixed 
time interval. These increased loads will inevitably slow down the response time.  
 
Hypothesis 1B. The higher the levels of customer traffic, the longer the website response time. 
 
We expect customer browser satisfaction to decrease as customer traffic increases. In e-retailing, 
shoppers visit a virtual store on the Internet. The crowdedness of the store will not be directly 
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apparent to or experienced by shoppers. Nonetheless, high customer traffic may still lead to 
customer dissatisfaction since it may result in delays in website responsiveness. For instance, 
shoppers may have to wait longer for web pages to load or for chatting with online customer 
support staff. Online shoppers generally are not very patient with slow e-retailer sites. Studies 
report responsiveness has a significant positive effect on customer satisfaction in online shopping 
[5].   
 
Hypothesis 1C. The higher the levels of customer traffic, the lower the browser satisfaction. 
 
Outsourcing moderating the impact of customer traffic  
 
We argue that the positive effect of customer traffic on customer orders will be even greater as 
the extent of outsourcing increases. Fundamentally, more customer traffic to an e-retailer site 
means more customer visits to the site. Each visit provides an opportunity for a sales conversion, 
for which e-retailers need to have sufficient resources and capacity available.  
   
Hypothesis 2A. The greater the extent of outsourcing, the greater the positive impact of 
customer traffic on number of orders. 
 
Outsourcing may moderate the relationship between customer traffic and site response time. As 
e-retailers outsource to a greater extent, their sites should be able to respond to higher customer 
traffic. However, a high extent of outsourcing may also increase the complexity of delivering 
service and website content to shoppers, which may actually worsen the site response time above 
some level of site traffic. As the extent of outsourcing increases, to render webpages on the 
shoppers’ web browsers, more and more outsourcer domains may need to be visited to download 
content, with no guarantee that an outsourcer will promptly alert the e-retailer when the 
outsourcer experiences slow response times.  
 
Hypothesis 2B. The greater the extent of outsourcing, the greater the negative impact of 
customer traffic on fast website response time. 
 
Increasing customer traffic is likely to worsen browser satisfaction. This effect is likely to be 
greater when e-retailers outsource extensively. As e-retailers outsource, they can capitalize on 
the outsourcers’ capacity and scale to achieve efficiency gains. However, having outsourcers 
directly interact with customers may have negative impacts on an e-retailer’s ability to 
understand customer needs.  
 
Hypothesis 2C. The greater the extent of outsourcing, the greater the negative impact of 
customer traffic on browser satisfaction. 
 

DATA AND RESEARCH METHODS 
 
Data sources 
 
We use archival data from the Internet Retailer Top 500 Guide annual survey of electronic 
retailers [4], which gathers data on the largest 500 e-retailers in the USA and Canada. This data 
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includes company profiles, business and operating performance, product type, website features, 
process technology, and process vendors. Our potential total five-year data set starts at 
approximately 2500 observations (i.e., N=500, T=5). Due to using one-year time lags for 
variables in some models, missing observations, or insufficient data, we end up with effective 
sample sizes for models that are 2000 observations or less. 
 
Variables 
 
Dependent Variables FrontEndOutsourcing (FEO) is a count variable of the number of 
customer-touching processes that the retailer reports as being performed externally by a process 
vendor.  BackEndOutsourcing (BEO) is a similar count variable that represents the number of 
back-end processes. The NumberOfOrders processed by the e-retailer within a year is calculated 
by dividing the dollar-valued sales observed at each e-retailer during a calendar year by the e-
retailer’s average ticket (i.e., the average basket size in dollars). WebsiteResponseTime measures 
the average number of seconds that a customer request takes between clicking on a e-retailer link 
and the response to that click. Next, BrowserSatisfactionIndex, an index variable collected by 
ForeSee Results, indicates the general satisfaction of customers at that website.  
 
Independent Variables Lagged MonthlyVisits is used to examine the propensity to outsource 
customer-facing and back-office service system components. MonthlyVisits is an estimate of the 
average total number of customer visits during a month within a year. MonthlyVisits is used as an 
independent variable to examine the impact of customer traffic on operational performance. To 
examine the impact of e-retailer outsourcing on performance, we use FrontEndOutsourcing and 
BackEndOutsourcing. We also interact MonthlyVisits with FrontEndOutsourcing and 
MonthlyVisits with BackEndOutsourcing. 
 
Control Variables WebServiceFeatures and CustomerServiceFeatures are count variables of the 
number of website service features and the number of customer service features reported as 
offered by the e-retailer during the year. WebsiteConsistency is an index variable that controls for 
the variability of the e-retailer’s website response time during the year. 
HerfindahlIndexByCategory controls for sector concentration, calculated within each year and 
merchant category. To control for firm experience, Age is a count variable that equals the present 
age for the e-retailer. We include dummy variables to capture fixed effects relevant for year, 
merchandise type, and merchant category. 
 
Estimation methodology 
 
We use several regression models to determine the impact of customer traffic on the propensity 
to outsource as well as the impact of customer traffic and outsourcing levels on the e-retailers’ 
operating outcomes. The tables below note which regression models are used. 
 

ESTIMATION RESULTS 
 
We instrument the propensity to outsource back-end and front-end processes. Table 1 shows that 
coefficients for Lag1.LnMonthlyVisits are both statistically significant. A one percent increase in 
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the previous year’s monthly customer traffic is associated with an increase in back-office and 
front-office service system outsourcing levels of 0.098 and 0.127.  
 
We use fitted values of BEO and FEO in Table 2 regressions, which presents results for the 
impact of outsourcing and customer traffic on performance. For brevity, we present only fully 
specified models. Hypothesis 1A predicts that higher levels of traffic are associated with higher 
number of orders. We find that the coefficients of traffic are positive and insignificant. This 
hypothesis is supported when the interaction terms are not included. Hypothesis 1B predicts that 
higher levels of traffic are associated with longer website response time. We find that the 
coefficients of traffic increase response time, but are insignificant. Again, we find weak support 
of Hypothesis 1B when interactions are not included. Hypothesis 1C predicts that higher levels 
of traffic are associated with lower browser satisfaction. However, our results do not support this 
hypothesis, suggesting the opposite. 
 
Table 1: Propensity to outsource back-end and front-end processes 
 BEO FEO 
Intercept 6.635*** 2.216** 
 (0.772) (0.823) 
Lag1.WebsiteResponseTime  0.007 0.018+ 
 (0.008) (0.009) 
Lag1.WebsiteConsistency -0.032 -0.034 
 (0.033) (0.038) 
Lag1.LnMonthlyVisits 0.098* 

 
0.127* 

 Lag1.WebServiceFeatures 0.036*** 0.060*** 
 (0.009) (0.011) 
Lag1.CustomerServiceFeatures 0.012 0.095*** 
 (0.026) (0.029) 
Age -0.117*** -0.063* 
 (0.030) (0.031) 
Merchant Type dummies Included Included 
Merchandise Category dummies Included Included 
Year dummies Included Included 
N 1678 1678 
Log likelihood -2746.777 -2903.318 

Notes:+p<0.10;*p<0.05;**p<0.01;***p<0.001. Standard errors in parentheses. Models estimated 
using panel Tobit. 
 
Hypothesis 2A predicts that with increasing levels of outsourcing, the impact of customer traffic 
on the number of orders will be even more positive. We find that the coefficients of both 
interaction terms are significant at p<0.05. Thus, we find support of this positive interaction 
effect. Hypothesis 2B predicts that with increasing levels of outsourcing, the impact of customer 
traffic on website response time will be even more positive. In contrast, we find that outsourcing 
levels negatively moderates this relationship, improving website response times. Two opposite 
forces (i.e., economies of scale and increased complexity) seemed to affect the moderating role 
of outsourcing on the relationship between customer traffic and site response times. Our findings 
suggest that the effect of economies of scale outweigh the effect of increased complexity as a 
result of high outsourcing. Hypothesis 2C predicts that with increasing levels of outsourcing, the 
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impact of customer traffic on browser satisfaction will be even more negative. Our findings 
support this effect.  
 
Table 2: Estimation results for impact of outsourcing  
 Number of Orders Website Response 

Time 
Browser 
Satisfaction Index 

Intercept 10.205*** -9.612 --- 
 (1.451) (9.956)  
BEOhat 0.154 3.560* 5.248+ 
 (0.189) (1.639) (3.162) 
FEOhat -0.421** -0.899 4.634* 
 (0.162) (1.199) (2.145) 
LnMonthlyVisits 0.015 0.267 3.622*** 
 (0.078) (0.487) (1.028) 
BEOhat x LnMonthlyVisits 0.017* -0.143** -0.108 
 (0.007) (0.052) (0.122) 
FEOhat x LnMonthlyVisits 0.021* 0.032 -0.384** 
 (0.010) (0.053) (0.129) 
HerfindahlIndexByCategory 0.410+ 0.342 1.087 
 (0.230) (2.271) (3.560) 
Age 0.039+ 0.077 0.517* 
 (0.021) (0.158) (0.244) 
Merchant Type dummies --- --- Included 
Merchandise Category dummies --- --- Included 
Year dummies Included Included Included 
N 1655 1665 345 
R2 0.695 0.057  
Log likelihood   -783 
Notes:+p<0.10;*p<0.05;**p<0.01;***p<0.001. Robust standard errors clustered at e-retailer 
level in parentheses. NumberOfOrders and WebsiteResponseTime are estimated using fixed 
effects. Satisfaction estimated using ordered logit. 
 

DISCUSSION AND CONCLUSION 
 
Our study makes several contributions. First, our study is the first to examine roles of outsourced 
e-services in successfully executing e-commerce transactions, and how this outsourcing affects 
the relationship between customer traffic and e-retailer operating performance. Second, our study 
contributes to service operations literature by differentiating between front-end and back-end 
service outsourcing. Few empirical studies differentiate between front-end and back-end service 
outsourcing.  
 
With respect to propensity to outsource, results indicate front-end and back-end outsourcing are 
driven by common factors. Customer traffic and web service features are significant factors that 
increase e-retailer propensity to outsource front-end and back-end services.  
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With respect to the impact of customer traffic on operational performance, we found that 
outsourcing has significant moderating effects on the relationship between customer traffic and 
operating outcomes. However, for some of the operating outcomes, either front-end outsourcing 
or back-end outsourcing play a moderating role, but not both.  
 
As hypothesized, as customer traffic increases, both back-end and front-end outsourcing will 
have larger positive effects on the number of orders processed. These findings suggest 
outsourcing appears to be a means for e-retailers to increase their capacity to process customer 
orders as a result of increased customer traffic. This strategy applies to both front-end and back-
end services. However, as customer traffic increases, front-end service outsourcing has no effect 
on the site response time. In contrast, back-end service outsourcing does enable faster response 
time. Next, as site traffic increases, high levels of front-end outsourcing actually lead to lower 
browser satisfaction. However, as site traffic increases, high back-end outsourcing has no 
significant negative effect on browser satisfaction.  
 
E-retailers need to keep improving operating performance and shopper satisfaction to generate 
more repeat purchases. Outsourcing seems to be an intuitive choice for e-retailers to expand 
capacity to accommodate more site traffic. Yet, our results suggest that this tactic should be 
approached cautiously. Our results show that front-end outsourcing and back-end outsourcing 
can have considerably different impacts on site response time and browser satisfaction as site 
traffic increases.   
 
Our study has several limitations. First, our sample is not a random sample since it consists of 
the top 500 e-retailers in North America. Next, due to data availability, we can only construct 
some operating performance measures including the number of orders, website response time, 
and browser satisfaction. Several future research directions are possible. Research might 
examine whether a single service outsourcer’s process is used differently by different focal 
service firms. Research might consider whether the resulting services end up as recognizably 
different service experiences, or whether they result in feature duplication and experience 
commonality. We hope our study stimulates more research on service outsourcing as this is a 
topic of practical importance because of the wide spread of outsourcing but has been empirically 
understudied.  
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Abstract

Differentiated fare pricing is amongst widely practiced Revenue Management tactics in which
an airline segments its demand into distinct fare classes. This strategy has been successfully
implemented in airline industry for more than four decades. Earlier researches have shown
that the benefits from differentiated pricing are evident for perfect market segmentation
in which there is no leakage of the demand between the market segments. However, it is
not uncommon to notice that the market segmentation is seldom prefect and regardless
of a fencing strategy, demand leakage is often experienced. Thus, in realistic situation,
demand behavior is expected to be uncertain and there will a demand leakage which will
cannibalize demand from one market segment to another. This research addresses the issue of
establishing an integrated framework to optimize the fare pricing, and seat inventory control
for an airline that experiences the demand leakage in its fare classes. Models are proposed
for an airline that experiences deterministic demand, stochastic demand, and stochastic
demand whose distribution is unknown. These models are analyzed numerically to outline
an integrated optimal control framework for fare pricing, seat inventory control decisions
for an airline. Numerical experimentation show that the proposed integrated framework
significantly improves the revenue gains for an airline, however, demand leakage between
fare classes can substantially undermine the profitability of an airline.
Keywords: Revenue Management, Airline Industry, Demand Leakage
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1 Introduction:

Revenue Management (RM) also known as Yield Management has been well recognized as
an essential practice in many businesses. RM refers to the strategy and tactics used by a
number of industries notably the airline industry, to manage the allocation of their capacity
to different fare classes over time in order to maximize revenue (Philips, 2005). RM can
be considered a special case of pricing with constrained supply. However, the two essential
features of RM practice are: (i) market demand segmentation which is in the context of
airline RM, it is about managing the set of fare classes, each of which often has a fixed
fare price at least for a short selling period; and (ii) an airline can change the availability
of fare classes over time. These two essential features are since legacy of airline RM in
the 1980s. Prior to 1978, the airline industry in the United States was heavily regulated.
Both schedules and fare were tightly controlled by Civil Aeronautics Board (CAB). Fare
were held sufficiently high to guarantee airlines a reasonable return on their investments. In
1978, Congress passed the Airline Deregulation Act, consequently effective from 1983, all
fare regulations were removed. This resulted in an advent of modern airline RM, which is
among one of the the most important applications of management science and operations
research (Bell, 1998). Initially RM started in airline industry in 1980s and since then it has
emerged as an essential practice by numerous industries that include, travel, cargo, media,
utilities and retails (Talluri and Ryzin, 2004). There has been a tremendous growth in RM
research, a detailed coverage of the research in RM can be found in McGill and Ryzin (1999)
and more recently in Chiang et al. (2007). An airline RM research has focused distinctly in
four categories: forecasting; overbooking; quantity/inventory control (booking control); and
pricing. However, there is a growing interest in joint approach to these categories, in experts’
opinion an integration of pricing and quantity decision is expected to improve firms’ revenues
significantly (Cote et al., 2003). The RM practice is classified into Quantity-based RM and
Price-based RM (Talluri and Ryzin, 2004). In quantity-based RM, the revenue of a firm is
optimized by adjusting the availability of quantity for pre-determined prices. This practice
is mostly observed in the aviation industry. Price-based RM is more commonly observed
in the retail industries, prices are optimized for maximum profit for a fixed resource. In
its simplest form, RM can be studied in the context of the Newsvendor (also referred as
Newsboy) problem, having a simple yet an elegant structure. The problem is considered
as a building block in stochastic inventory control. The problem serves as an excellent tool
for examining how operational problems interact with marketing issues to influence decision-
making process at a firm’s level (Petruzzi and Dada, 1999). McGill and Ryzin (1999) showed
that a single-leg flight with two fare classes RM problem is essentially equivalent to a single
period inventory or newsvendor problem.

Price differentiation refers to the practice of a seller charging different prices to different
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customers, either for exactly the same good or for slightly different versions of the same
good. Price differentiation is a powerful way for sellers to improve profitability. However, it
also brings additional level of complexity in the pricing decision, and often creates a need
of analytical techniques for optimal pricing and price differentiation. The price differentia-
tion is also regarded as the ways that can enable extracting additional profit from a selling
process by charging different prices. The tactics for price differentiation include charging
different prices for exactly the same product, charging different price for different versions
of the same product, and combination of the two. In economics literature, the price dif-
ferentiation is also referred as price discrimination. Price discrimination is also subject to
some controversies, but there are several less controversial strategies in price differentiation
such as product versioning, regional pricing, and channel pricing. There is both an art and
a science to price differentiation. The art of price differentiation is to find a way to divide
the market into different segments such that higher prices are set for customer with a higher
willingness to pay, and lower prices are set for customers with a lower willingness to pay.
Fare price differentiation is among the principal tactics in airline RM, in which an airlines
segments its market demand from only one fare class to multiple fare classes. Each fare
class is differentiated with a fare price based on the willingness of passengers to pay, who
are attributed by an airline to that particular fare class. Airlines often do both the price
and time differentiation by offering early sales with deeply discounted tickets for customers
who are willing to purchase ticket much in advance and will also be subject to penalties for
any changes or cancelation; this sale is targeted to leisure/economy class passengers. Air-
lines also reserve their cabin capacity for late arriving business class passengers with higher
willingness to pay. There are numerous examples which are observed in several other in-
dustries where a price differentiation framework leads customers to different channels using
differentiated prices. For example, online versus retail store sales, in which, the firm may
offer discounted prices for online sales but with less or no option of touch and feel. Whereas,
physical retail stores sales are higher priced because the customers can interact with prod-
ucts and sales staff. It has been reported by many research studies (see Philips (2005) and
Talluri and Ryzin (2004)) that the price differentiation by segmenting market brings addi-
tional profitability, however, different prices for distinct market segments would augment the
movement of customers from one market segment to another. This behavior is referred as
cannibalization. Once market is segmented there are various strategies that a firm adopt’s
to mitigate cannibalization and maintain the fences that differentiate the market. A fence is
a device that is designed to preserve the market segmentation and limit spill over between
segments, however, most fences are imperfect and do allow some amount of demand leakage
from high priced market segment to lower priced market segments (Zhang et al., 2010). The
firms can only apply improved fences by introducing restriction which would make difficult or
time consuming for customers to cannibalize freely. Among such devices commonly observed
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are: early purchase, prolong processing time, return penalties, channel of purchase, etc.
Earlier researches have identified that maintaining appropriate fences is very essential for

success of RM (see Philips (2005), Kimes (2002), Hanks et al. (2002), and Zhang et al.
(2010)). However, there are still many concerns being unaddressed especially in the context
of airline industry , such as: (i) How does the demand leakage impact the profitability
for an airline that adopts an optimal price differentiation strategy? (ii) Given the fact that
demand leakage is experienced by an airline, what can be a comprehensive control mechanism
to achieve a joint optimization of fare pricing and seat inventory control decisions? and (iii)
When demand distribution may not be known, what should be an optimal joint strategy for
fare pricing, and seat inventory control decisions for an airline? In addition, how effective
this strategy would be compared to if the demand distribution is known. In this paper, these
concerns are addressed in an airline industry context.

The remainder of this paper is organized as follows: In Section 2, a brief literature review
is presented. Section 3, defines the problem of an airline offering its single flight leg capacity
into imperfectly segmented fare classes which causes demand leakage. Models are developed
for an airline to address this issue under both the deterministic and stochastic demand situ-
ation. Section 4 presents a detailed numerical study with the proposed models, discusses the
findings, and the impact of various problem related parameters onto an airline’s profitability.
Finally, in Section 5, the results are summarized with conclusions along with the suggestions
for future research.

2 Literature Review:

A comprehensive overview of literature related to Airline RM is due to McGill and Ryzin
(1999) and more recently in Chiang et al. (2007). An overview of pricing research in the con-
text of RM is presented in Bitran and Caldentey (2003). Historically the first work related
to quantity based RM was done by Littlewood (1972) with an application to airline industry.
Later Belobaba (1987; 1989) extended Littlewood (1972)’s work and proposed the commer-
cially most practiced Expected Marginal Seat Revenue (EMSR) heuristic. Among recent
works on seat allocation are Brumelle and Walczak (2003) in which they considered dynamic
version of revenue management problem with multiple demand. In contrast, Bertsimas and
Popescu (2003) studied seat allocation problem in a flight network revenue management sit-
uation. An overview of the pricing research in the context of revenue management is done
by Bitran and Caldentey (2003). Feng and Gallego (2000) studied, when it is optimal to
change the price within a given allowable time dependent price paths. Each path follows
general Poisson process with Markovian, time dependent and predictable intensities. An
efficient algorithm is proposed to determine the optimal pricing policy. In Gallego and van
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Ryzin(1994; 1997) demands are considered price dependent and the demand intensity is a
function of prices for the products and time at which these prices are offered. They proposed
a simple heuristics in which the demand processes are replaced by the demand expectation.
The heuristic results asymptotically optimal solution for this stochastic point control prob-
lem. An optimal dynamic pricing policy is also identified that maximizes the total expected
revenue over a finite planning horizon using intensity control theory.

Airline RM problem can be considered as an extended Newsvendor problem (Philips,
2005), a common objective in both problems is to maximize the profit by either setting
capacity allocation rule or pricing or the combination of both. In airline RM problem usually
there are more than one fare classes. Hence the problem becomes more complex. Mostly
in RM seat allocation studies nesting booking limits are determined which assume low fare
demand is observed before the high fare class demand. Petruzzi and Dada (1999) studied
an extended Newsvendor problem where the pricing and capacity allocation is determined
simultaneously. They established a number of new results with a comprehensive review of
existing literature. A single period newsvendor problem is a building block in stochastic
inventory control. It incorporates the fundamental techniques of stochastic decision-making
and can be applied to a much broader scope. The problem is well researched and its history
traces back to Edgeworth (1888)’s work in which it first appeared in the banking context.
During the 1950’s, war effects enabled the expansion of research in this area, leading to the
formulation of this problem as the inventory control problem. Arrow et al. (1951) showed
that it is critical to have optimal buffer stocks in an inventory control system. Porteus (1990)
and Lee and Nahmias (1990) presented a thorough review of the newsvendor problem using a
stochastic demand. In most studies, the pricing is considered as fixed parameter rather than
a decision variable. Whitin (1955) was the first to discuss the pricing issues in the inventory
control theory. Mills (1959) extended Whitin (1955)’s work by modeling the uncertainty of
the price sensitive demand. He suggested an additive form for the study and assumed that
the stochastic demand was a summation of the price-dependent risk-less demand and of the
random factor. The risk-less demand is considered a deterministic function of the price.
The most evident benefit of such modeling is that the random behavior of the demand
is captured using standard distributions independent of pricing. Karlin and Carr (1962)
presented a multiplicative form of demand. In this model, the price dependent stochastic
demand is considered as the product of the riskless demand function and of the random
factor. Both the additive and multiplicative models are fundamental to the pricing problem.
Some subsequent contributions to the additive model are due to Ernst (1970), Young (1978),
Lau and Lau (1988) and Petruzzi and Dada (1999). The contributions to the multiplicative
model include Nevins (1966), Zabel (1970), Young (1978) and Petruzzi and Dada (1999).
Mieghem and Dada (1999) studied the quantity and pricing of the price versus the production
postponement in the competitive market. A coordination of the dynamic joint pricing and
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production in a supply chain is studied by Zhao and Wang (2002) using a leader/follower
game. Optimal control policies are identified for the channel coordination. Bish and Wang
(2004) studied the optimal resource investment decision on a two-product, price-setting
firm that operates in a monopolistic market and that employs a postponed pricing scheme.
The principles on the firm’s optimal resource investment decision are provided. Gupta et al.
(2006) developed a pricing model and heuristic solution procedures for clearing end-of-season
inventory. Yao et al. (2006) revisited the standard newsvendor problem and its extension
with pricing. The work generalizes the problem under the multiplicative modeling approach
and shows joint concavity of the revenue function of the problem under various stochastic
demand distributions. The analysis of the problem using the additive modeling approach is
presented in Yao (2002).

Earlier efforts towards integration of pricing and seat allocation in airline RM are due
to Weatherford (1997) where the customer demand is assumed to be normally distributed
with a mean depending on a linear function of price. Feng and Xiao (2001) also studied the
integration aspect of capacity and pricing of perishable assets and presented a comprehensive
model under stochastic demand situation. Yaghin et al. (2012) proposed possibilistic multiple
objective pricing and lot-sizing model with multiple demand classes. In the context of airline
industry, Oster and Pickrell (1988) discussed the issues of code sharing, joint fares, and
competition in the regional airline industry. A bi-level mathematical programming approach
is developed for joint determination of fare price and seat allocation by Cote et al. (2003).
Li (2001) studied pricing non-storable perishable goods by using a purchase restriction with
an application to airline fare pricing. Raza and Akgunduz (2008) proposed a game theoretic
model for an integrated approach for fare pricing competition in duopoly with seat allocation.
Later, Raza and Akgunduz (2010) extended their work in cooperative game setting using
Nash bargain solution (Nash, 1950). More recently, there is an interest to study market
segmentation and demand leakages due to imperfect segmentation mainly in the context
of multi-item newsvendor problem with pricing. Zhang and Bell (2007) studied the effect
of market segmentation with demand leakage between market segments on a firm’s price
and inventory decisions. In continuation, Zhang et al. (2010) investigated optimal fences on
joint pricing and inventory decisions with demand leakages using a sequential optimization
procedure. However, to author’s knowledge there are no such studies which have been done
to outline an integrated framework to these issues with an application to airline industry.

There are several service industries that lack historical data in order to accurately estimate
the demand behavior, there is always a lack of historical data for some retailing sector such
as fashion products, and with no exception to airline industry. McGill (1995) has claimed
that airlines record the historical data of ticket sales but not the actual demand. In addition,
Kurawarwala and Matsuo (1996) agreed with the arguments presented in Fisher and Raman
(1996), and acknowledge that the lack of actual demand data is not only limited to fashion
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products but also to many other style goods. It is therefore reasonable to conclude that
airline industry experiences among the most precarious demand behaviors, and in many of
these situations historical sales information cannot be captured, therefore, the distribution
free analysis primarily suggested in Scarf (1952), and later highlighted by Gallego and Moon
(1993) would bring significant amount of insights for an airline’s profitability.

3 Model Development:

In this section, we propose a mathematical model of RM problem for an airline offering
the two fare classes to its passengers. Airline segments its market demand using a price
differentiation strategy which results in different fare classes. Hence market segmentation is
achieved through creation of fare classes using a fare price differentiation strategy. However,
this segmentation is regarded as imperfect, and it is assumed that the passengers who belong
to the full fare class would cannibalize to a discounted fare class. When an airline offers its
fares into a monopolistic market, it’s problem is to exercise optimal integrated control on fare
class design using a price differentiation strategy, fare pricing, and seat inventory control.
The models in this situation for an airline are developed assuming both the deterministic
and stochastic market demands and to the case when the demand distribution is unknown
to an airline. Single-leg seat inventory control is also referred as single-resource capacity
control in airline industry. The objective is to best allocate capacity of a resource (seats
in the cabin) among different classes of customers. Littlewood (1972) proposed his famous
Littlewood’s rule for two fare class which determines seat allocation (booking limits) for
each fare class. The rule assumes sequential arrival of the customers, which means that
demand for discounted fare class is observed prior to full fare class. Littlewood (1972)’s rule
while assuming sequential arrival, optimally allocates the cabin capacity among fare classes
by estimating the booking limits (protection level), and the resulting control is referred as
nesting control.

Consider an airline offers two immediately adjacent fare classes at differentiated fare price
in its single flight leg in monopoly, and it has a cabin capacity, c. The fare class 1 is for the
passengers who are willing to pay the full fare price, p1. The fare class 2 is for passengers
with willingness to pay the discounted fare price, p2. Without loss of generality it is assumed
that p1 > p2. In a perfect market segmentation situation, a linear riskless price dependent
demand [αi − βi pi]

+ , where αi, βi > 0, ∀i = {1, 2}, is observed by an airline in fare class
i = {1, 2}. The linear function is popular in the literature because of its simplicity and
more importantly it has sufficient abilities to capture important managerial decision aspects
(Choi, 1996; Chiang and Monahan, 2005; Zhang et al., 2010). Next, it is assumed that the
fences (segments) observed due to this fare price differentiation strategy are imperfect, and
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therefore, an airline experiences γ(p1 − p2) demand that is leaked from full fare class to
discounted fare class, where γ > 0. γ is defined as leakage rate. The demand γ(p1−p2) from
full fare price segments leaks to discounted fare class segment. If γ = 0, then airline has
perfect fencing between the two fare classes, thus the leakage is zero. It is also assumed that
the fences are achieved with no additional investment. As discussed previously, the linear
demand curve better suits in this research, however, incorporation of the leakage into the
existing linear demand curve would yield following adjusted demand functions:

y1(p1, p2, γ) = α1 − β1p1 − γ(p1 − p2) (1)

y2(p1, p2, γ) = α2 − β2p2 + γ(p1 − p2) (2)

For the convenience of analysis, y1 = y1(p1, p2, γ) and y2(p1, p2, γ), are represented by y1, and
y2 respectively. Now the scenario is extended where an airline experiences price dependent
stochastic demand Di(p1, p2, γ, ξi) for a fare class i, ∀ i = {1, 2}. Briefly, Di(p1, p2, γ, ξi)
is represented by Di, and it has two components: one is from the price dependent risk-
less demand yi and the other from is the stochastic price independent demand ξi. The
price independent stochastic demand ξi has a probability distribution function fi and a
cumulative probability distribution function Fi, both are continuous,twice differentiable,
inverseable, and following an increasing failure rate (see Lariviere (2006), Petruzzi and Dada
(1999)). These characteristics are often found in many commonly used distributions such
as Uniform, Normal, Lognormal, etc. (Bain and Engelhardt, 1992). Moreover, ξi is assumed
to be bounded in [ξ

i
, ξi], the expectation of ξi is µi with the standard deviation σi. As

can be noticed from literature review, there are two types of modeling approaches often
considered to incorporate the randomness, ξi: i) additive; and ii) multiplicative. Recent
discussions on these modeling approaches can be found in Petruzzi and Dada (1999) and
Yao et al. (2006). In this paper, the additive modeling approach is used, thus price dependent
stochastic demand Di, for the fare class i is the sum of riskless demand yi and random factor
ξi such that:

Di = yi + ξi, ∀ i = {1, 2} (3)

Petruzzi and Dada (1999) suggested that for an additive approach, a more convenient risk-less
demand is linear function which has been already adopted for this research and discussed
previously is this section. Following earlier works, this paper also assumes that when an
airline experiences a price dependent stochastic demand, it observes sequential arrival of
demand, and in this context the discounted fare class demand is observed prior to the full
fare class demand in the sequential arrival process resulting a nesting control. The airline’s
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optimization problem, P , would be:

P : π = Max
p1,p2,x1,x2 p1min{D1, x1 + x2 −min{D2, x2}}+ p2min{D2, x2} (4)

subject to:

x1 + x2 ≤ c (5)

In problem, P , an optimal expected revenue would be, π∗(p∗1, p
∗
2, x

∗
1, x

∗
2) =

Max
p1,p2,x1,x2 π(p1, p2, x1, x2).

Thus, the airline’s problem is to determine an optimal integrated decision on fare prices, p∗1,
p∗2, and also the seat inventory controls, x∗

1, and x∗
2 for full fare and discounted fare classes

respectively. Following earlier works from Raza and Akgunduz (2008), and Raza and Akgun-
duz (2010) Equation 4 is simplified, finally, an airline’s constrained optimization problem, P
can be written as:

P : π = Max
p1,p2,x1,x2 p1 x1 + p2 x2 + (p1 − p2)

∫ x2−y2

ξ
2

F2(ξ2)d ξ2 − p1

∫ x1+
∫ x2−y2
ξ
2

F2(ξ2)d ξ2−y1

ξ
1

F1(ξ1)d ξ1(6)

subject to:

x1 + x2 ≤ c (7)

It can be clearly noticed that the problem, P is a constrained nonlinear optimization problem.
The advantage of the formulation of the problem, P presented in Equations 6-7 can be
extended to the more than two fare classes very conveniently. In the revenue expression
presented in Equation 6 , the first two terms denote the deterministic revenues that an
airlines observe by offering two fare prices, p1, and p2 respectively, and allocates x2 capacity
of its cabin c, to discounted fare class, and x1 to the full fare class. The third term in the
expression is the expected revenue gain that is observed by exercising the nested control.
The expected demand

∫ x2−y2
ξ
2

F2(ξ2)d ξ2 is protected from the discounted fare class 2, in

the sequential arrival process and would be reserved for full fare class 1. This will yield a
revenue gain mainly due to fare price differential, p1 > p2. The last term is expected loss in
the revenue due to the fact that the observed demand for full fare is less than the capacity
allocated, that is x1 +

∫ x2−y2
ξ
2

F2(ξ2)d ξ2.

4 Numerical Analysis:

In this section, a numerical study is presented to examine the impact of demand leakage rate
and demand uncertainty on an airline’s optimal strategies for joint fare pricing, seat inventory
control, and fare class segmentation. In an illustrative example, the model parameters
adopted from Zhang et al. (2010) but customized for an airline industry setting with some
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additional parameters, thus c = 100, α1 = 80, β1 = 0.2, α2 = 180, β2 = 0.8, µ1 = µ2 = 0.
First the deterministic demand situation is considered, and then the study is extended to
the case of stochastic demand.

4.1 Deterministic Demand:

In the deterministic case, it is obvious to notice that σi = 0, ∀i = {1, 2}, and therefore,
demand information is perfectly known to an airline. In Table 1, the impact of demand
leakage (γ) is studied. In addition, a comparative framework to calibrate an airline’s fare
class segmentation strategy can be realized by comparing the revenues that an airline could
yield offering an equivalent single fare class with price dependent riskless demand, 260− p.
This strategy is also referred as single fare class or 1-segment in this paper. In the case
of single fare class, the problem resembles single period standard newsvendor problem with
pricing which can be optimized to global optimality for most standard stochastic demand
behaviors (Petruzzi and Dada, 1999; Yao, 2002). The optimal revenue to an airline for 1-
segment situation is, π∗(1) = 16000, at an optimal fare price, p∗ = 160. In Table 1, it can be
noticed that when an airline offers two fare classes, and exercises an optimal joint control
strategy that is able to yield a revenue, π∗(2) = 17225 which is about 8% better than the
single fare class optimal revenue, given that the fare class segmentation is perfect, i.e., γ = 0.
With an increase in the amount of demand leakage rate, γ from the full fare price segment
to discounted fare class segment, the optimal revenue gains observed by an airline drops
significantly. Thus, when the proportion of demand leakage rate is, γ = 100, the optimal
revenue to an airline using the proposed integrated optimal framework is 16001.96 which is
now only 0.01% superior to the corresponding unsegmented optimal revenue. In Table 1, it
is also noticed that with an increase in the leakage, an optimal joint strategy for an airline
would be to mitigate the demand leakage by reducing the price differentiation between the
two fare classes, however, it will keep the same capacity allocation for each fare class it offers.
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Table 1: Impact of γ in deterministic demand situation

γ π∗(1) x∗
1 x∗

1 p∗1 p∗2 π∗(2)

0

16000

34 66 230.00 142.50 17225.00
0.1 34 66 203.08 149.23 16753.85
0.5 34 66 176.97 155.76 16296.97
1 34 66 169.66 157.59 16168.97

1.5 34 66 166.75 158.31 16118.07
2 34 66 165.19 158.70 16090.74
5 34 66 162.17 159.46 16037.98
10 34 66 161.10 159.72 16019.29
20 34 66 160.56 159.86 16009.72
50 34 66 160.22 159.94 16003.91
100 34 66 160.11 159.97 16001.96
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Figure 1: Impact of leakage (γ) for deterministic demand
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4.2 Stochastic Demand:

In the stochastic demand situation, price dependent riskless demand parameters are same
as mentioned in the previous section, also we have already assumed that for each fare class
segment µi = 0, i ∀ {1, 2}. Furthermore, again for simplicity σi, i = {1, 2} are assumed equal
for each fare class segment, thus, σ = σi. σ = {1, 5, 10, 15}. In addition to this, consistent
with Mostard et al. (2005), ξi ∈

[
−
√
3σ,

√
3σ

]
. In complex problem like this one, numerical

experimentation is conducted with uniform, and normal distributions only. Tables 2 and 3
report numerical experimentation when an airline faces price dependent stochastic demands
which are uniformly and normally distributed respectively. Some findings are similar to that
are already noticed with the deterministic demand situation, such as, at any given demand
variability i.e., σ, an increase in demand leakage rate, γ drives an airline to increase seats allo-
cation for its discounted fare class. Naturally, an airline to mitigate demand leakage reduces
the price differential between the two fare classes. It reduces the full fare class price, and
increases the price of the discounted fare class, but in different proportions. It can be inferred
from the numerical experimentation reported in Tables 2 and 3 that the proposed sequential
optimization approach is very competitive to the joint optimization, more importantly, its
performance is reasonably consistent with regards to demand leakage and demand variabil-
ity factors which are considered in this numerical experimentation. For a given demand
variability, the performance of the sequential optimization marginally diminishes compared
to joint optimization with an increase in demand leakage. Nevertheless, it is important to
notice that the use of joint optimization approach is expected to return slightly higher rev-
enue gains compared to that of the corresponding sequential optimization approach, and the
performance is slightly sensitive to demand leakage and demand variability.

Next, the revenue gains of implementing the proposed integrated approach to market
segmentation are compared to the corresponding single fare class segment revenues. Inter-
estingly, when the price dependent demand in both fare classes are uniformly distributed
demand, the resulting equivalent single segment demand distribution is obtained by convo-
lution (see Bracewell (1986), Bain and Engelhardt (1992), and Boucher (2013)) of the two
uniform distributions, and it follows triangular distribution such that ξ ∼ tri[−2

√
3σ, 2

√
3σ],

where ξ is the random factor for single fare class. Additionally, the convolution of the two
market segments that are normally distributed, follows a normal distribution with mean
zero and standard error of

√
2σ, and bounded such that ξ ∈ [−

√
6σ,

√
6σ]. This comparative

framework was earlier used in Zhang et al. (2010) in a related study on market segment in
a firm’s context. It is noticeable that both the demand variability and the demand leakage
impact onto an airline’ profitability using the proposed integrated approach. For instance,
in the case of uniformly distributed demand, at σ = 1, when there is a zero demand leakage
the revenue yield is 7.8% better than the corresponding single segment revenue, which drops
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to 0.38% only when the leakage rate is γ = 5. In the case of normally distributed demand,
at σ = 1, at γ = 0, the revenue yield is 7.84% better than the corresponding optimal single
segment revenue. However, at γ = 5, the revenue gain due to segmentation is only 0.45%
superior to the corresponding optimal single segment revenue. Noticeably, the performance
of segmentation strategy with demand leakages was found to be slightly better in the case
of normally distributed demand.

As discussed earlier, an interesting avenue of this problem can the case when the demand
distribution to an airline in unknown. However, the simple parameters, mean and standard
deviation of the stochastic demand are the only available information. In this situation, the
distribution free approach that is fundamentally based on Scarf (1952)’s rule is utilized. Gal-
lego and Moon (1993) suggested a framework to calibrate the effectiveness of the distribution
free approach and built a performance measure, Expected Value of Additional Information
(EVAI), which is determined by taking the difference of the optimal revenue when demand
distribution is perfectly known and the optimal revenue achieved using the control decisions
(fare pricing and seat inventory control) determined by using the distribution free approach
and the distribution is known. The numerical experimentation summary in this situation is
reported in Table 4. As may be notice that with low demand variability, σ = 1, the relative
percentage deviation in the revenue due to not knowing the demand distribution precisely at
γ = 0 was 0.185% and 0.162% in case the unknown demand may have followed the uniformly
and normally distributed demands respectively. At an increasing demand leakage, γ = 5, the
relative deviations are 0.222% and 0.181% for uniformly and normally distributed demand.
Thus, it may be concluded that the demand leakage rate does not significantly impact the
performance of the distribution free approach. At a higher demand variability, σ = 15,
when demand leakage is zero, this relative deviation is 3.424% and 2.881% for uniformly and
normally distributed demands respectively. Whereas, at a higher demand leakage rate, i.e.,
γ = 5, the relative deviations are 4.075% and 3.171% for uniformly and normally distributed
demands. This is inferred that the rate of demand leakage, γ, does not significantly impact
the performance of the proposed distribution free approach. However, the demand variabil-
ity, impacts considerably the performance of the distribution approach to the problem, when
the demand distribution is unknown.

A comprehensive comparison of the optimal revenue gains is reported in Figures 2, and 3
at two distinct demand variabilities, σ = 1, and σ = 15 are considered. These figures report
the comparison of optimal revenues for the four distinct situations: 1-segment, π∗(1); optimal
2-segment revenues, π∗(2), for both the situations, when sequential and join optimization
procedures are used; and lastly, 2- segment revenue, when the demand distributions for both
fare classes are unknown and the distribution free approach is used with joint optimization
procedure. It is clearly noticed that with an increase in the demand variability, an airline
may loose competitive revenue gain over single fare class using a segmentation strategy as
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the demand leakages increase. Precisely knowing the demand distribution can be vital in
contributing towards an airline’s profitability, however, in the situation when the demand
is unknown to an airline, the use of distribution free approach can be very competitive as
long as the demand variability is not substantially high. This performance behavior of the
distribution free approach can be noticed in Figure 4.
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Table 4: Numerical experimentation with distribution free approach

Distribution free optimal control EVAI
σ γ x∗

1 x∗
2 p∗1 p∗2 Uniform Normal

1

0 34.47 65.53 230.27 143.25 31.64 27.72
0.1 34.39 65.61 203.40 149.90 32.97 28.17
0.5 34.32 65.68 177.37 156.32 34.40 28.59
1 34.29 65.71 170.09 158.11 34.84 28.70
2 34.28 65.72 165.64 159.21 35.13 28.76
5 34.27 65.73 162.63 159.94 35.33 28.81

5

0 36.12 63.88 230.38 145.48 165.09 141.95
0.1 35.77 64.23 203.81 151.83 172.41 144.64
0.5 35.40 64.60 178.20 157.85 179.87 146.75
1 35.29 64.71 171.06 159.51 182.08 147.24
2 35.22 64.78 166.71 160.51 183.46 147.51
5 35.17 64.83 163.77 161.18 184.41 147.68

10

0 37.85 62.15 228.93 146.99 342.83 293.43
0.1 37.18 62.82 202.86 153.01 358.60 299.10
0.5 36.47 63.53 177.93 158.56 373.81 302.91
1 36.25 63.75 171.03 160.06 378.08 303.61
2 36.11 63.89 166.83 160.95 380.68 303.95
5 36.02 63.98 164.01 161.55 382.44 304.14

15

0 39.32 60.68 226.21 147.49 528.11 454.30
0.1 38.33 61.67 200.72 153.21 552.90 462.68
0.5 37.29 62.71 176.61 158.32 575.64 467.45
1 36.98 63.02 169.98 159.66 581.70 468.07
2 36.79 63.21 165.97 160.45 585.32 468.27
5 36.65 63.35 163.28 160.98 . 587.72 468.33
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Figure 2: Impact of leakage rate (γ) for normally distributed demand with σ = 1
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Figure 3: Impact of leakage rate (γ) for normally distributed demand with σ = 15
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Figure 4: Impact of leakage rate (γ) and σ on using the distribution free approach

5 Conclusion and future research suggestions:

In this paper an integrated approach to optimal fare pricing, and seat inventory control is
presented for an airline which is experiencing demand leakage. The fence that segments
the market demand is considered imperfect. Due to imperfect market segmentation, the
airlines experiences the demand leakage from full fare price market segment to discounted
fare market segment. The research develops models for RM for an airline in situations
when the airlines experiences price dependent deterministic, and stochastic demand. The
models are analyzed to determine an integrated optimal control to fare pricing, and seat
inventory control decisions. In addition, this research also explores the situation when the
distribution of the price dependent stochastic demand is unknown, a joint optimal control on
fare pricing, and seat inventory control is computed likewise the deterministic and stochastic
demand models. The numerical experimentation reported in this paper reveals the following
salient outcomes:
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1. When an airline adopts an integrated optimal strategy to fare pricing, and seat in-
ventory control, it yields superior revenues compared to the situation when an airlines
does not opt to segment the market into fare classes, however, this competitive edge
deteriorates significantly by demand leakage and demand uncertainty. In a numeri-
cal study, this finding is consistently noticed in situations when an airline faces three
distinct demand situations: deterministic price dependent demand; stochastic price
dependent demand; and when demand distribution is unknown.

2. Increasing amount of leakage rate γ, diminishes the improvement in revenue gains that
an airlines can obtain over selling its seats into a single fare class.

3. The use of distribution approach based on Scarf (1952)’s rule can yield competitive
revenue gains for the situation when the demand distribution is unknown to an airline.
However, its performance deteriorates with an increase in demand variability. Unlike
demand variability, an increase in demand leakage rate does not significantly impact
the performance of the distribution free approach.

The future work directions include to investigate the optimal strategies and investments
that an airlines may adopt to be immune from demand leakage effects. The present analysis
has considered the firm in monopoly only, an interesting avenue, therefore would be to
consider game theoretic approach to this problem in a duopoly or oligopoly.
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Abstract

We apply neural networks that have been trained and pruned using aug-

mented discretized input data for credit scoring. Credit scoring datasets

normally contain input data attributes that are continuous (e.g. salary)

and discrete (e.g. marital status). In order to improve the accuracy of

the neural network prediction, we augment the input data by including

the discretized values of the continuous attributes. Having both the orig-

inal continuous attributes and their discretized values make it easier for

the networks to form decision boundaries that could be axis-parallel or

oblique in the input space defined by these attributes. Neural network
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pruning is applied to determine which input attributes are actually useful.

We present the results from neural networks trained with augmented dis-

cretized input attributes on an artificial dataset as well as on a widely used

credit card scoring dataset. The results show that higher accuracy rates

can be obtained from these networks. After pruning, simple networks with

few connections are obtained. We present the classification rules that have

been extracted from such networks.

1 Introduction

Neural networks have been very useful tool for many practical application prob-

lems. In particular, credit scoring is an area where neural networks have been

shown to outperform more traditional methods in terms of accuracy. In a study

of credit risk evaluation process in the Egyptian banking sector, for example, the

authors found that the correct classification rates obtained by statistical meth-

ods such as discriminant analysis, probit analysis and logistic regression were

significantly lower than the accuracy achieved by neural networks [2].

Neural networks were also shown to produce predictions with very low error

rates when applied to a dataset of 76 small businesses from a bank in Italy [1].

The credit risk assessment was done to identify whether the small business was

solvent or would default. The excellent result obtained by the neural networks was

attributed to careful data pre-processing done prior to neural network training

in addition to the complex non-linear mapping between the input and output of

the networks.

The performance of neural networks with one layer of hidden units trained

with different learning schemes was thoroughly investigated by Khashman using

the publicly available German credit dataset [3]. The learning schemes differ in

the way the data samples were distributed for training and cross-validation. It

was discovered that the best results could be obtained when the number of hidden

units was set to 27 and the 1000 available data samples were distributed as 40%

and 60% for training and cross-validation, respectively.

A market comparative study that compared bond rating processes using data

gathered from US and Taiwan markets showed that backpropagation neural net-

works achieved accuracy that was comparable to the more recent method based

on statistical learning theory, namely support vector machines [5]. The Taiwan

dataset consisted of 74 cases described by 21 financial variables and one of the

five possible rating categories. The US data was larger with 265 cases. The

2
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results from 10 fold cross-validation experiments on both datasets revealed that

that support vector machines and neural networks achieved a maximum average

accuracy of over 80%. On the other hand, the best result from logistic regression

was 76.98%.

Municipal credit rating modeling by neural networks was shown to produce

a predictive accuracy of more than 90% [4]. In this study, the author used

municipal credit rating data collected from the state of Connecticut during the

years 2003-2007. A total of 766 samples were available. There were 4 categories

of input variables: economic, debt, financial, and administrative and a total of

52 variables. The municipalities were classified into 9 rating classes ranging from

Aaa to Baa2. In this particular application, it was shown that probabilistic neural

networks outperformed other methods including support vector machines, linear

regression, multiple discriminant analysis, k-means and classification tree.

In this paper, we propose to improve the performance of neural networks for

credit scoring by modifying the input data prior to network training. The modi-

fication involves adding strings of binary input which are generated according to

the values of the continuous attributes originally present in the data. In credit

scoring applications, datasets usually contain both continuous input attributes

such as income and age, as well as discrete attributes such the purpose of the

loan or the marital status. The partition of the data into different groups (e.g.

good credit risk versus bad credit risk) is determined by the interactions among

these input attributes. The continuous attributes contribute to the classification

by forming decision boundaries that are oblique. When rules are extracted from

a trained neural network by a rule extraction algorithm such as Re-RX [7], we ob-

tain decision rule conditions of the form
∑

iWixi ≥ b?, where Wi is a connection

weight, xi is the value of the i-th continuous attribute value and b is a threshold.

For some datasets, higher classification accuracy and/or more comprehensible

rule sets may be obtained if the decision boundaries formed by the continuous

inputs are not oblique but axis-parallel. For this purpose, we discretize the con-

tinuous attributes by simply dividing the range of each attribute into a number

of equal sub-intervals. These discretized attribute values are then represented

as binary string for input to the neural networks along with the values of the

continuous attributes and the discrete attributes originally present in the data.

The outline of the paper is as follows. In Section 2 we describe how neural

networks are trained with the addition of the discretized continuous variables as

input. In Section 3, we present our experimental results. Two sets of data are

3
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used in the experiments. The first is an artificial dataset created to demonstrate

the usefulness of having the discretized inputs. The second dataset is the publicly

available CARD dataset. There are 3 permutations of this credit scoring dataset

[6]. On the 3 versions of the CARD data, we present and compare the performance

of neural networks trained with and without the augmented discrete inputs. We

also compare the results with those published in the literature. For each of the

three datasets, we also extracted the rules that distinguish between good and bad

credits. Finally, Section 4 concludes the paper.

2 Neural network training with augmented dis-

crete input variables

In our earlier work [8], we proposed how a string of N binary variables was aug-

mented to the input data for each continuous attribute prior to network training.

By adding the binary input variables, it becomes easier for the network to achieve

the minimum required accuracy rate on the training data. After network pruning,

we also expect to extract accurate and concise classification rules which define

sub-regions in the input space bounded by a combination of axis-parallel and

oblique hyperplanes. The flexibity of having such a combination of hyperplanes

in the rule conditions yields more concise and easier to understand rules.

Let ci be the i-th input attribute in the data having continuous values, the

steps to generate the augmented inputs for this continuous attribute are as fol-

lows:

1. Normalize the values of ci so that for all data samples s = 1, 2, . . . S, the

values lie in the interval [0, 1]:

ncsi =
csi − cmin,i

cmax,i − cmin,i

where cmin,i and cmax,i are the minimum and the maximum values of at-

tributes ci, respectively.

2. Set the number of sub-intervals equal to N , and let δ = 1
N

.

3. Compute the index K:

K =

 N if ncsi = 0

= N + 1− dncsi/δe otherwise

4
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4. Generate N binary inputs Isk for csi as follows:

Isk =

 0 if k < K

1 otherwise

for k = 1, 2, . . . N .

Using the new augmented input data, we train and prune the neural networks

for classification as follows:

Algorithm ADV-NN (Augmented Discrete Variable - Neural Networks)

Input: A labeled set of data samples {cs
i ,d

s
j , `

s}, where

• s = 1, 2, . . . S, and S is the number of data samples.

• ci, i = 1, 2, . . . I are input variables with continuous values.

• dj, j = 1, 2, . . . J are input variables with discrete values.

• `s is the class label of data sample s. For simplicity we assume `s ∈ [0, 1].

Output: A pruned neural network.

Step 1. For each continuous input variable ci, generate N additional columns

of binary inputs. Let xs ∈ IRn be the augmented input data which include

the original discrete and continuous input attributes plus the I × N new

columns of binary inputs.

Step 2. Train a neural network with a single hidden layer of H hidden units to

minimize an error function

F (W,V) =
S∑

s=1

O∑
m=1

(dsm − ysm)2 + P (W,V), (1)

dsm and ysm are them components of desired output and the predicted output

from the neural network for data sample s. For a binary classification

problem, the number of output units in the network O is set to 2 and

ds1 = 0, ds2 = 1 if the class label `s = 0 and ds1 = 1, ds2 = 0 if `s = 1. P (W,V)

is a penalty function that pushes unnecessary connections in the network

to have small weights. A quadratic penalty function that is the sum of the

squared weights of the network connections is used in our implementation.

Step 3. Prune the network:

5
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• Hidden unit removal:

i. Group the hidden units into two subsets: P and Q are the sets

of hidden units still present in the network and those that have

been checked for possible removal in the current stage of pruning,

respectively. Initially, P corresponds to all the hidden units in the

trained network and Q is the empty set.

ii Save a copy of the weight values of all connections in the network.

iii Find a set of connections from the input units to the hidden unit

h ∈ P and h /∈ Q such that when the weight values of the connec-

tions from the input units to h are set to 0, the accuracy of the

network is least affected.

iv. Set the weights for network connections from the input units to

the hidden unit h to 0 and retrain the network.

v. If the accuracy of the network is still satisfactory, then

(a) Remove h, i.e. set P := P − {h}.
(b) Reset Q := ∅.
(c) Go to Step (ii).

vi. Otherwise,

(a) Set Q := Q∪ {h}.
(b) Restore the network weights with the values saved in Step (ii)

above.

(c) If P 6= Q, go to Step (ii). Otherwise, Stop.

• Input unit removal done in similar way as for hidden unit removal

above.

• Network connection removal done in similar way as for hidden unit

removal above.

The addition of discretized input variables requires the network to have more

input units, and as a result there are more weights in the network that need to be

optimized. The time for one iteration of network training will thus increase. In

our experiments, however, having additional inputs actually allows the network

training to be more likely to converge to a solution where the minimum accuracy

requirement is met in fewer iterations.

6
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3 Experimental results

We first generate an artificial dataset where the classification of the samples in

2-dimensional space are determined by a combination of axis-parallel and oblique

decision hyperplanes. For the credit scoring application, we then apply the pro-

posed method on the publicly available credit scoring CARD datasets [6, 10].

We show how the prediction of the data samples in these CARD datasets can

be achieved with better accuracy when the input data are augmented with the

discretized inputs of the original continuous attribute values.

3.1 An artificial dataset

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6
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8

1.
0

x1

x2

Figure 1: A randomly generated data samples with 2 classes separated by axis-

parallel and oblique hyperplanes.

A dataset consisting a total of 3000 random samples were generated. The

4 input attribute values x1, x2, x3 and x4 were generated uniformly in [0, 1]4. A

7
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sample was assigned the class label 0 if one of the two conditions below was

satisfied:

• (x1 ≤ 0.5) and (x2 ≥ x1) and (x2 < x1 + 0.5) then

• (x1 > 0.5) and (x2 ≤ 0.5) and (x2 > 1− x1)

Otherwise, the sample is labeled as class +1. The attributes x3 and x4 are noise

and irrelevant for classification. The numbers of samples used for training and

testing the network were 2000 and 1000, respectively. Figure 1 shows the plot of

the 2000 samples in the training dataset.

Two groups of thirty neural networks were trained:

1. Group 1: Network training was done using the original dataset having 4

attributes. The number of input, hidden and output units in the networks

were 4, 10 and 2, respectively. Networks connections were removed by

pruning as long as the classification accuracy was at least 90%.

2. Group 2: Network training was done using the original dataset having 4

attributes plus 4 ×N(= 40) discretized input variables. The number of

input, hidden and output units in the networks were 164, 3 and 2, respec-

tively. The networks were trained and pruned to maintain a classification

accuracy of at least 95%.

Table 1: The results from neural network training with original and augmented

discretized inputs.

Data set # Hidden units # Connections Training Acc. (%) Test Acc. (%)

Group 1 6.47± 1.92 14.97± 6.38 91.92± 1.18 92.56± 1.31

Group 2 2.90± 0.30 11.63± 4.66 95.90± 1.74 94.89± 2.01

With just 4 input attributes, it was more difficult to train a neural network

to reach a preset minimum accuracy rate than when there are 164 inputs. This is

because with more inputs, the large increase in the number of connection weights

in the network makes it more likely for the training to reach a solution where the

error function value is small. We had 10 hidden units and a minimum accuracy

threshold of 90% when training the networks with original data. The averages and

8
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standard deviations were computed from 30 pruned networks and are summarized

Table 1. The number of hidden units in the table is the average number of hidden

units left in the pruned networks. The number of connections is the average

number of connections between the input units and the hidden units. Comparing

the average number of connections for the two groups of neural networks, we can

see that the networks trained with augmented discretized inputs actually have 3

fewer connections than the neural networks trained with the original data. At

the same time, the accuracy rates on both the training and test data of the latter

group of networks are actually higher.

I64

I24

x2

x1

Input units

H1

H2

H3

Hidden units Output units

bias

Figure 2: A pruned neural network for the artificial dataset.

A relatively small number of connections in the pruned network enable us to

extract concise classification rules that explain how the distinction between the

two classes in the data was made by the network. We apply the rule extraction

algorithm Re-RX [7] on one of the pruned networks that has the best predictive

performance (Figure 2). This network accuracy rates are 98.15% and 98.70% on

the training and test datasets, respectively. The rule set below is the output from

9
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Re-RX.

Rules for the artificial dataset:

Rule R1: If I24 = 1 and I64 = 1, then predict Class 1,

Rule R2: else if I24 = 0 and I64 = 1, then

Rule R2a: If x1 − 1.041x2 > −0.524, then predict Class 0, else

Rule R2b: predict Class 1,

Rule R3: else if I24 = 1 and I64 = 0, then

Rule R3a: If x1 + 1.025x2 > 1.006, then predict Class 0, else

Rule R3b: predict Class 1,

Rule R4: else if x1 − 0.980x2 < 0.001, then predict Class 0, else

Rule R5: predict Class 1,

The augmented binary variable I24 is 0 if and only if x1 < 0.5. Similary, the

augmented binary variable I64 is 0 if and only if x2 < 0.5. It is evident that the

rules extracted from the neural network are similar to the conditions under which

the training data samples have been generated. The overall accuracy rates of

these rules on the training and test datasets are 99.75% and 99.40%, respectively.

Obtaining a concise and comprehensible set of classification rules with such high

accuracy rates would not be possible without augmenting the input data with

discretized inputs prior to neural network training.

3.2 The CARD datasets

The three variations of the CARD datasets have been used in benchmark studies

for credit scoring [10, 9] and they are available publicly [6]. Table 2 shows the

distribution of the data samples in the training and test sets. Of the 690 samples,

307 samples have target values of +1 (Class 1) and the remaining 383 have target

values of 0 (Class 0).

Each data sample is described by 6 continuous attributes and 9 discrete

attributes. The discrete attributes have been coded using binary representa-

tion. As a result, there is a total of 51 input attributes. As there is no de-

tailed explanation on what each of the attributes represents, continuous input

attributes 4, 6, 41, 44, 49 and 51 are simply labeled C4, C6, C41, C44, C49, and

10
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Table 2: The sample distribution in the CARD1, CARD2 and CARD3 credit

approval datasets.

Data set Training set Test set

Class 0 Class 1 Class 0 Class 1

CARD1 291 227 92 80

CARD2 284 234 99 73

CARD3 290 228 93 79

C51, respectively. The remaining binary-valued attributes are D1, D2, D3, D5,

D7, . . . , D40, D42, D43, D45, D46, D47, D48, and D50. We normalized the continu-

ous input attributes and discretized them by dividing the [0, 1] normalized range

into N = 40 subintervals of equal length. In total, the neural networks have

6 + 6× 40 + 45 = 291 inputs.

The number of hidden units is set to one, as it has been shown that net-

works with just one hidden unit are able to provide good predictive accuracy [9].

Samples that correspond to credit card applications that have been approved or

denied are assigned target values of +1 or 0, respectively.

Table 3: Comparison of the best predictive error rates on the test data samples

from various neural network models.

Method CARD1 CARD2 CARD3

GA 10.47 15.12 11.63

Prechelt 13.95 18.02 18.02

NeuralWorks 12.79 18.02 12.21

NeuroShell 11.63 18.02 15.12

PNN 10.47 12.79 11.63

NN-ADV (Rules) 9.30 12.21 11.05

The predictive error rates of the rules extracted from neural networks that

have been trained using augmented discretized inputs are depicted in Table 3 as

NN-ADV (Rules). These errors rates are lower than those obtained from other

11
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methods. The PNN results were the error rates of the rules that have been

obtained from neural networks trained with the original data [9]. The rest of

the figures were reported by Sexton et al. [10]. PNN rules and NN-ADV rules

have been extracted by applying the Re-RX algorithm. The accuracy obtained

by NN-ADV rules is slightly better than the accuracy obtained by PNN rules.

The improvement in accuracy is more evident when NN-ADV rules are compared

with the other methods reported by Sexton et al.

The NN-ADV rules for the 3 datasets are given below.

Rules for CARD1 dataset:

Rule R1: If D8 = 1 and D26 = 0 and D42 = 0, then predict Class 0,

Rule R2: else if D2 = 1 and D42 = 0, then predict Class 0,

Rule R3: else if D8 = 1 and D29 = 1, then predict Class 0,

Rule R4: else if D8 = 1 and D29 = 1, then

Rule R4a: If D26 = 0, then

Rule R4a−i: If C49 − 1.50C50 − 0.42C51 > 0.0550, then predict Class

0, else

Rule R4a−ii: predict Class 1,

Rule R4b: else

Rule R4b−i: If C49 − 1.50C50 − 0.42C51 > 0.2470, then predict Class

0, else

Rule R4b−ii: predict Class 1,

Rule R5: else if D29 = 0 and D42 = 1, then predict Class 1,

Rule R5a: If C49 + 4.18C50 + 0.58C51 > 0.3759, then predict Class 0, else

Rule R5b: predict Class 1,

Rule R6: else if D8 = 0 and D12 = 0, then predict Class 1,

Rule R7: else predict Class 0.

Rules for CARD2 dataset:

Rule R1: If D12 = 1 and D42 = 0, then predict Class 0,

12
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Rule R2: else if D8 = 1 and D42 = 0, then predict Class 0,

Rule R3: else if D8 = 1 and D26 = 0, then

Rule R3a: if C49 − 0.377C51 > 0.055, then predict Class 0,

Rule R3b: else predict Class 1,

Rule R4: else if D8 = 0 and D42 = 1, then

Rule R4a: if C49 − 0.662C51 > 0.069, then predict Class 0,

Rule R4b: else predict Class 1,

Rule R5: else if D26 = 1 and D42 = 1, then predict Class 1

Rule R6: else if D8 = 0 and D12 = 0, then predict Class 1

Rule R7: else predict Class 0.

Rules CARD3 for dataset:

Rule R1: If D42 = 0, then predict Class 0

Rule R2: else if D44 = 1 and C48 ≤ 0.05 and C49 > 0.025 and C51 ≤ 0.425, then

predict Class 0

Rule R3: else if D43 = 1 and 0.05 ≤ C51 ≤ 0.425, then predict Class 0

Rule R4: else if C48 ≤ 0.05 and 0.05 ≤ C51 ≤ 0.3, then predict Class 0

Rule R5: else predict Class 1.

A closer inspection of the rules indicates that for the CARD1 and CARD2

datasets, the rule conditions do not include any of the discretized variables. That

is, they all have been removed by network pruning. As a result, the decision

boundaries that are represented by the rule conditions correspond to oblique hy-

perplanes in the input space. Only for the CARD3 dataset, six of the discretized

inputs remained in the pruned network. These inputs are I130, I169, I210, I219, I274

and I290. Their values are either 0 or +1 depending on the original value of the

corresponding continuous variable. For example, I130 = 0 if and only if C48 < 0.05

and I290 = 0 if and only if C51 < 0.05. In this case, the decision region formed

by the continuous attributes is hyper-rectangular.

13
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4 Conclusion

In this paper we have described how higher prediction accuracy can be achieved

when discretized continuous input attributes are augmented to the input data

prior to neural network training. We demonstrated that networks with such

inputs obtained higher prediction accuracy on both the training and test data

samples through a classification problem with synthetic data. In this artificial

classification problem, the decision boundaries separating 2 classes of samples

are a mix of axis-parallel and oblique hyperplanes. Not only higher accuracy

rates, the networks trained with augmented discretized input also have simpler

structure after pruning as more hidden units and connections were removed.

On a credict scoring application dataset, neural networks trained with aug-

mented input data are also shown to be more accurate than neural networks

trained with the original data. The few connections left in the networks after

pruning make it possible for us to obtain very concise classification rules from

the data. On two of the three CARD datasets, the continuous attributes formed

decision boundaries that are oblique. On the third dataset, the network inputs

corresponding to the continuous inputs were all pruned out. Some of the dis-

cretized continuous attributes were still relevant for classification and produced

axis-parallel decision boundaries in the rules extracted from the network. In an

application domain such as credit scoring, having such comprehensible rules sets

helps us understand better how exactly the input data attributes interact and

determine the class labels. Our plan for the near future is to apply the approach

described in this paper on other credit scoring data sets as well as other datasets

for business intelligence applications.
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Few studies have been carried out with the specific aim of looking at customer-to-customer (C2C) interaction, as 

opposed to the co-creation of the experience. There are C2C literature on empirical case studies and conceptual 

methods, but one approach is to identify and explore a wider range of C2C-driven services in terms of customers’ 

interaction. In this research we use the framework of agent-based modeling and simulation in process model of 

value co-creation which engages the customers’ experience. In the model, through co-experience customers and 

providers, who have different internal model at first, by mutual understanding with each other may share and 

co-define their common internal model. In order to achieve this purpose in a realistic context, we take as a typical 

example Airline selection problem in Indonesia. We define concept of C2C network of interaction, i.e., 

face-to-face (physical space) and social media (virtual space). Furthermore, we introduce the number of 

customers who know the reputation of provider. We measure learning efficiency to create value with the 

provider in value co-creation process by using simulation and empirical methods. 

 

Keywords: value co-creation, customer-to-customer (C2C) interaction, co-experience, co-definition, customers’ 

community, agent-based modeling and simulation. 

 

1. Introduction 

Fundamentally, in a view of service dominant 

(S-D) logic, value co-creation resides in the 

notion of value-in-use (Vargo and Lusch 

2004). The meaning of value co-creation as 

value-in-use is relational and reciprocal, and 

based on perceptions and experiences as 

captured in the idea that the customers is 

always co-creator of value (Vargo and Lusch 

2008d). Gronroos and Ravald (2011) suggest 

that to better understand value co-creation, it is 

essential to further analyze customers’ roles as 

value co-creator.  
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  To address this, and to further explore 

customers’ active roles in the value 

co-creation process, the concept can be 

considered from the perspectives as 

value-in-use, and the provider-customer 

co-creation relationship. The literature on 

value co-creation has mostly taken a firm 

centric view; where value is jointly co-created 

through customer-provider interaction (Boyle 

2007; Payne, Storbacka, & Frow 2008; 

Prahalad & Ramaswamy 2000). Relatively 

little attention has been paid to services where 

C2C is one of the main sources of value 

co-creation. 

 Few studies have been carried out with the 

specific aim of looking at 

customer-to-customer (C2C) interaction, as 

opposed to the co-creation of the experience. 

However, more recently, studies have 

introduced a customer centric view by 

exploring the co-creation process through 

customer-to-customer (C2C) networks of 

interaction or ‘customer community’ (Cova & 

Salle 2008; Rowley, Kupiec-Teahan, & 

Leeming 2007). These studies on C2C 

literature are empirical case studies and 

conceptual methods, but one approach is to 

identify and explore a wider range of 

C2C-driven services in terms of customers’ 

interaction more dynamic is needed. 

In this research we use conceptual 

framework for agent-based modeling and 

simulation in process model of value 

co-creation (Novani and Kijima 2012). In this 

framework, there are three entities: empirical 

data collection, model and simulation. Model 

is a process description which implemented in 

simulation, and by which we can reproduce 

the evolution of empirical data and simulation 

as a tool to verify and validate the model. On 

the other hand, in the model of value 

co-creation, through co-experience of 

customers and providers, who have different 

internal model at first, by mutual understanding 

about the service with each other may share and 

co-define their common internal model.  

 The main purpose of this research is to 

investigate which kind of styles of 

customer-to-customer interaction (C2C), i.e., 

face-to-face (physical space) and social media 

(virtual space) is efficient for customers to 

learn the providers in Airline service selection 

problem. In this research, we introduce 

number of customers who know reputation of 

providers. We measure learning efficiency, 

i.e., distance between the average of internal 

models of the customers and that of the 

provider.  

 

2. Customer-to-customer (C2C) 

Interaction Driven Service in Value 

Co-creation 

In this present research, we focus on 

co-created value which reflects the level of 

perceived value created in the customer’s 

mind arising from interactive with actors, 

which is generated in focal service experiences 

(Vargo and Lusch 2008a; Gummesson et al. 

2010; Mele and Spena 2010). We emphasize 

that co-creation is when customers contribute 

to the value creation of provider and their 

offerings.  
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Such services have been referred to as 

C2C-driven services and shapers of C2C 

(Nicholls 2007; Baron et al. 2007). 

Contributions in this area include a number of 

case studies where C2C is portrayed as one of 

the main sources of value co-creation. Heskett 

(1983) shows how Shouldice Hospital 

carefully structures interaction between 

customers so as to create value. There is a need 

for further investigation of C2C-driven 

services.  

2.1. C2C: Network of Interaction  

The concept of co-creation is focus on 

interactions. Co-creation may take place in the 

context of customer communities. In this 

research we categorize two types of 

interactions, i.e., face-to-face (physical space) 

and social media (virtual space) community.  

Fan clubs, interest clubs may constitute 

customers which interact on face-to-face. In 

fact, there is evidence that supports the claim 

those alternative “physical space”. Customers 

with similar interests gather into communities 

to fulfill their demands for information, 

belonging, entertainment, and even financial 

benefits. They form a community to exchange 

the information, share the experience and build 

the relationships. Based on a range of different 

variables, like group size, levels of interest and 

social status, they can affect customer behavior 

and provider’s interaction with the customers. 

One context in which there has been more 

discussion of customers’ interaction is virtual 

environment (Armstrong and Hagel 1996). 

With the Internet revolution changing 

everyday life and interaction, it was only 

natural to see the emergence of social media or 

“virtual space”. Great example is the 

community of Weightwatchers. A member of 

this community is able to engage experience of 

C2C in value co-creation process based on 

sharing information among customers.  

 

3. Method 

In this research we use conceptual framework 

for agent-based modeling and simulation (Gao 

and Freeh 2003). There are three entities of 

this framework, i.e., empirical data collection, 

model and simulation.  

3.1. Empirical Data Collection 

Data collection is an essential component 

to conducting research. Data collection is a 

complicated and hard task. This research 

discusses data collection from two types, i.e., 

interviews and questionnaires. 

 

3.1.1. Qualitative Research Method: In-depth 

Interview 

It was decided to use in-depth interviewing as 

the main method to collect the data for the 

study since an interpretative approach was 

adopted for the investigation. The central 

concern of the interpretative research 

understands human experiences at a holistic 

level. We take as a typical example service 

system of Airline selection problem in 

Indonesia. We choose Garuda Indonesia, since 

Garuda Indonesian Airlines leads the best 
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service quality in Indonesia. Garuda Indonesia 

won the best international Airlines award for 

January 2012 from Roy Morgan Research. 

According to Roy Morgan, Garuda received 

91 percent satisfaction rate from 3943 

respondents surveyed in January.  

The award is the latest accolade for 

Garuda. The Airline won a four star rating 

from research company Skytrax in 2010. 

Skytrax also named Garuda as the world’s 

most improved Airline at the 2010 world 

Airline Awards in Hamburg, Germany. 

Garuda also won Asia’s leading service 

quality Airline by the Center for Asia Pacific 

Aviation (CAPA) in 2010. 

We did in-depth interviews with the Vice 

President of Strategic Marketing of Garuda 

Indonesia Airline. The interviews were 

conducted with an average duration of 45 to 75 

minutes at Jakarta. The main aim of 

conducting interview is to derive internal 

model from provider’s perspective.  

Based on the interview, we recognize 

Garuda provide two types of service 

orientation, that is, high-oriented and 

price-oriented service. High-oriented service 

is defined as top class service (full service), 

which is provided by the Garuda to guarantee 

“Just in time”, reliability, quality, frequent 

flyer programs and price-oriented service is 

defined as service offered by low fare and low 

cost Airlines, such as Citi link, that is, no 

entertainment, no flight meal, etc.  

We collect data based on in-depth 

interview from providers’ perspective, which 

assume each customer has different value 

system; in other words, he/she has a subjective 

internal model. Then, we use hypergame as a 

framework, where a subjective game is 

represented by an internal model to describe 

mutual understanding process of customers 

and providers very naturally.  

Based on the interviews results, the 

provider, Garuda Indonesia, believes that 

customers have three expectation levels, i.e., 

low (L), middle (M) and high expectation (H). 

It also describes the provider has two 

strategies, i.e., high-oriented service (H) and 

price-oriented service (L). Figure 1 shows 

Garuda Indonesia’s internal model as 

high-oriented service provider. 

 

 

Fig 1. Provider’s Internal Model 

 

3.1.2. Quantitative Research Methods: 

Questionnaires 

 On the other hand, we collect questionnaires 

data from customers who use Airline service 

which related to the investigator. This data is 

used to validate our simulation result. The 

main aim of the questionnaire is to obtain data 

from experienced customers who use an 

Airline, how they got the information from 

others by using such kind of interaction types 

say, face-to-face (physical space) or social 

media (virtual space). 
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3.1.2.1. Sampling Techniques 

 In this research we want to know the 

percentage of customers who use Airline by 

using interaction through face-to-face 

(physical space) and social media (virtual 

space). In this case, if the population you 

would to ask to be bigger than 100 million 

people then it is obvious that making an 

interview requires big efforts. In this situation, 

for economic reasons, it will be convenient to 

interview a certain part of the population, a 

sample 

  In this research we use stratified sampling 

since it is good as or better than random 

samples, but it require fairly detailed advance 

knowledge of the population characteristics. 

Before doing the sampling, the population is 

divided into characteristic, i.e., customers who 

use Airline and educated customers. 

Population of this research is 30% college 

educated in Indonesia, and then 30% of the 

sample is randomly selected from the 

college-educated population.  

Questionnaires were sent to Indonesian 

students, i.e., Computer University, Business 

School of Management ITB, and Indonesian 

student at Tokyo Institute of Technology. The 

characteristic of samples is student who used 

Indonesian Airline. Researcher was 

constructing the questionnaires by online. By 

two weeks, we received questionnaires from 

116 customers. Completed questionnaires were 

received from 90 individuals. Twenty-six 

questionnaires were not valid due to the 

various reasons such as not completed fill in. 

Therefore, an overall response rate of 77.5% 

was achieved. 

Table 1. Sample Demography 

3.1. Hypotheses 

In order to investigate how interaction 

type of C2C influences their learning process, 

we measure the learning efficiency, i.e., the 

distance between the average of internal 

models of the customers and that of the 

provider. The smallest distance the highest 

learning efficiency. 

We pose four hypotheses as follows: 

H1: If customers have similarity in terms of 

attributes (e.g., education background, 

lifestyle, wealthiest) with others, then 

face-to-face is efficient to create value 

with the providers.  

H2: If customers are dissimilar in terms of 

attributes (e.g., education background, 

lifestyle, wealthiest) with others, then 

social media is efficient to create value 

with the providers. 

H3: If quite many customers in our 

community know well provider’s 

reputation then face-to-face is efficient 

to create value with the providers. 

H4: If few customers in our community 

    Count 
Column 

(%) 

Age 20 or younger 1 1.11% 

 
21-30 60 66.67% 

 
31-40 23 25.56% 

 
41 or older 6 6.67% 

Gender Male 56 62.22% 

 
Female 34 37.78% 

Educational 

Background  

Undergraduate 

Degree  
65 72.22% 

 
Graduate Degree 25 27.78% 
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know provider’s reputation then social 

media is efficient to create the value 

with the providers.  

 

3.2. Agent-based Modeling and 

Simulation 

In this research, we propose network of 

interaction styles for customer-to-customer 

(C2C) and use the concept of adaptive learning 

in service system process. 

3.2.1. Network of Interaction in Process 

Model of Value Co-creation 

In this research, we define two types 

of interaction (Novani and Kijima 2012) in 

which all the customers interact each other in 

the same way: 

1. Face-to-face or physical space 

In this interaction, all customers interact 

on face-to-face basis only with their 

family, relatives and/or friends. 

Customers with similar interests gather 

into communities. We may suppose 

diversity of the interaction partners is 

relatively low that it is reasonable to 

suppose that all the internal models are 

quite similar to each other. Hence, we 

assume the population of customers is 

relatively small and for any two 

customers i and j in the community, we 

have. 

thresholdMMd ji ),(  

where, iM and jM  represent i′s and j′s 

internal model, respectively. 

To argue how customers share their 

internal model in the phases of 

co-experience and co-definition process, 

we now introduce a basic framework of 

hypergame analysis (Novani and Kijima 

2012). The network of customers in 

service process is portrayed in Figure 3. 

 

Fig 3. Face-to-face Interaction in Process 

Model of Value Co-creation 

 

The other assumption is at least one of 

the customers in the community 

happens to understand the provider’s 

preference correctly. Formally, there is 

Ci*∈ such that 

)t,s(π)t,s(π jji
=*  for any 

jii ** SSs =∈  

and jji
SSt * =∈  

We define distance between two internal 

models by: 
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2. Social Media or virtual space  

In this interaction, all customers 

interacts each other by using virtual 

space, i.e., social media. In this case, the 

population is so large (we assume 1000 

customers) that we can reasonably 

assume at least one customer identifies 

the provider’s preference correctly. The 

network of customers is portrayed in 

Figure 4. 

 

Fig 3. Social Media Interaction in Process 

Model of Value Co-creation 

 

3.2.2. Learning Process 

We adopt the learning procedures by 

using genetic algorithm (Goldberg 1989) to 

examine the process of learning to describe 

how customers are improving their knowledge 

through the interaction among them. Genetic 

algorithm is suitable because it provides a 

method to reorganize knowledge according to 

the experience and to improve the performance 

(Dawid 1996). The interaction among the 

customers and provider is portrayed by Figure 

4. 

 

Fig 4. Adaptive Learning Model of Interaction 

among Customers and Provider 

 

We describe the adaptation process of the 

customers as follows: 

 For each customer Ci , let us denote 

internal model at the 
tht  iteration by 

t
iM . 

 At the initial condition, customers’ internal 

model will be generated randomly. 

 At iteration, each customer Ci  uses 

his/her internal model to play with provider. 

Therefore, there are n interactions between 

the two, customers and providers at each 

iteration; where n is the number of the 

customers. 

 By considering the information, customer 

i  evaluates and revises the internal model 

from 
t
iM  to 

1t
iM  for the 

tht )1(   

iteration. 

 Customers interact among themselves to 

get some information about the provider. 

 Each customer chooses an action based on 

his/her rule and his/her internal model or 

information about the others responses so 

far. 

 By repeating interactions and revisions 

again and again, the population may be 

dominated by a better internal model. 
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 A better internal model is defined as one 

getting a higher performance for the 

customers when Nash equilibrium is 

implemented. 

 As a result of learning, customers may 

share a common internal model. 

 

The following is the learning procedure which 

consists of three stages: 

1. Stage 1: Initialization  

We generate randomly an initial 

population of n internal models, each of 

which is associated with a customer in the 

group. Each internal model is encoded as 

a chromosome. 

a. Generation of Initial Population 

For the purpose of this research, the 

way we generate the initial internal 

model should depend on the 

interaction style. 

1. Face-to-face community, i.e., 

generating internal model of 

customers randomly but they are 

quite similar to each others. 

2. Social media community, i.e., 

generating randomly internal 

models of customer in the large 

society. 

b. Encoding 

We encode the customers’ internal 

model as a chromosome. 

Chromosomes represent information 

about the customers’ value.  

2. Stage 2: Action Choice  

An action choice of customers and 

provider is based on his/her current 

internal model and decision rule adopted 

by him/her. We will use two kinds of 

decision rules, its subjective Nash 

Equilibrium  iN  and random action. 

a. If there is no subjective iN  action in 

his/her game, Ci  adopts random 

action. 

b. If there is only one subjective iN  

action in his/her game, Ci  adopt 

it.  

c. Otherwise, if more than one 

subjective iN , Ci
 
select one 

randomly and adopts it. 

3. Stage 3: Update 

Each customer revises the current 

population of internal models by genetic 

algorithm procedures as follows: 

a. Fitness Evaluation 

Calculate a fitness score of each 

internal model in the current 

population by a fitness function. The 

fitness function maps his/her internal 

model into [ ]1,0 .

 

 

b. Breeding Process 

Repeat the procedure until n  

children (or n  new internal models) 

are produced from the current internal 

models. 

1. Selection 

Selection is to choose an internal 

model, called parent from the n  

internal models, when each 

customer begins to revise his/her 

internal model.  

2. Crossover 

After doing selection, each 

customer begins to create children 
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by crossover or reproduction  

depending on crossover 

probability   . 

 

3.3. Simulation Design 

We now conduct an agent-based 

simulation based on the preparation above. We 

call iteration of the simulation procedure as 

generation. The entire set of generations is 

called a run. We define the threshold as a limit 

point of distance between the internal model of 

customer and that of provider to measure the 

similarity between them. That is, if the distance 

is less than the threshold, we may say these 

matrixes are similar. The parameters for the 

simulation are portrayed in Table 2. 

Table 2. Definition of Parameter 

Parameters Numbers 

Number of customers in  social media Community 1500 

Number of customers in face-to-face Community 150 

Maximum generations number 100 

Maximum runs number 100 

Probability of Crossover 0.7 

Threshold 8 

 

4. Results 

4.1. Respondents’ Background 

Our respondent from the questionnaires 

result have experience using Airline service. 

The experience of respondents who used 

Airline ranged from one to forth per year with 

an average experience of twice per year. Most 

respondents had a significant amount of 

experience and so the results should reflect 

expert behavior.  

 

Table 3. Questionnaire Result 

4.2 Simulation and Empirical Result 

 In this section we compare between 

simulation and empirical to investigate how 

customer-to-customer interaction (C2C) styles 

influences their learning process through 

hypotheses. We define learning efficiency, i.e., 

measuring the distance between the average of 

internal models of the customers and that of 

the provider. The smaller distance the highest 

learning efficiency of interaction styles in 

service system process. 

4.2.3. Hypothesis 1 

 In this hypothesis, we investigate if quite 

many customers know the reputation of 

provider to create the value. In the simulation, 

we assume number of customers who knows 

the provider correctly is 20% in the 

community.  

Item Count Column (%) 

 

Frequently Flyer/year 

 

1-2 times 56 62.22% 

3-4 times 27 30.00% 

>4 times 7 7.78% 

The importance of  

getting information before 

use an Airline Service 

Yes 77 85.56% 

No 13 14.44% 

The source of information 

for customers 

Internet 13 14.44% 

Friends 12 13.33% 

Both of  65 72.22% 

Which interaction is more 

helpful for customers 

Internet 17 18.89% 

Friends 18 20.00% 

Both of  55 61.11% 
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Fig 5a. Learning Efficiency from simulation 

result if quite many customers know the 

provider’s reputation well  

 

Fig 5b. Learning Efficiency from empirical 

result if quite many customers know the 

provider’s reputation well 

 

 The distance can approach to zero faster in 

face-to-face interaction from simulation result. 

The same result we found from empirical 

research that 70% customers said face-to-face 

interaction is efficient if quite many customers 

know the provider’s reputation in the 

community. 

 

4.2.4. Hypothesis 2 

We now investigate if no customers know the 

reputation of provider to create the value. For 

the purpose of simulation, we assume number 

of customers who knows the provider correctly 

is 1% in the community.  

 

Fig 6a. Learning Efficiency from simulation result 

if few customers know the provider’s reputation 

well  

 

Fig 6b. Learning Efficiency from empirical result if 

few customers know the provider’s reputation well 

 

From both of result, social media interaction is 

more efficient than face-to-face interaction if 

no customers know the reputation of provider 

in the community. The distance can approach 

to zero which shown by simulation. On the 

other hand, based on the empirical result, it 

found that 77% customers said social media is 

efficient if few customers know the reputation 

of provider in the community. 

 

5. Conclusion and Discussion 

 Most of the research in value co-creation 

is just only using conceptual method or 

empirical methods. In contrast, this research 

try to use the framework of agent-based model 

and simulation approach by using empirical 

data collection, simulation and validation 
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using the data. The benefits of agent-based 

modeling and simulation over other modeling 

techniques can capture the dynamic 

interactions of customers in service system 

process and provides a natural description of a 

service system. 

 We investigated which kind of network 

styles of customer-to-customer interaction 

(C2C) by introducing number of customers 

who know the reputation of provider to create 

value. Face-to-face is efficient if in our 

community there are quite many customers 

know the reputation of provider. On the other 

hand, social media is efficient if in our 

community there is no customers know the 

reputation of provider in the community. 

Customers have different background with 

others such as demography, education or life 

style and they will interact in a “public” way 

and this is customer-to-customer interaction 

(C2C).  

 In summary, based on the empirical 

result, 61% of customers said that both of 

interaction style, i.e., physical space 

(face-to-face) and virtual space (social media) 

is important on C2C interaction to create value 

which depends on the community. We found 

that 84% customers use face-to-face 

interaction as efficient way if they have 

similarity in service attribute in the community 

and 70% customers said if quite a many friend, 

family or relatives know the reputation of 

provider in the community. On the other hand, 

80% of customers use social media interaction 

as efficient way if they are dissimilar in 

service attributes and 77% customers said if 

few customers know the reputation of provider 

in the community.  
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Abstract 

The government of Hong Kong Special Administrative Region (HKSAR) has launched the 

Mandatory Provident Fund (MPF) scheme for over a decade. Most employees and self-

employed persons are required to decide on allocation of their MPF contributions to different 

fund types. The proposed experimental study joins two streams of research - MPF investment 

and subadditivity - not typically considered together. Studies have demonstrated subadditivity 

of human probability judgement: Some unpacking experiments show that an event is perceived 

to be more likely if its subcases are explicitly "unpacked". This paper considers the effect of 

subadditivity on how individuals allocate their savings to different types of funds. Specifically, it 

is postulated that when a fund category is unpacked, individuals tend to allocate a higher 

percent of their savings to that fund. The experimental findings will also test if perceived 

readiness of comprehension mediates the relationship between unpacking and the 

attractiveness of a fund type.  
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The Development of MPF in Hong Kong 

 The Hong Kong Special Administrative Region (HKSAR) government has planned to 

implement the Mandatory Provident Fund (MPF) scheme since 1995. The establishment of the 

MPF scheme was driven by the expectation that the  percentage of people aged 65 or above 

would increase from 13 percent to 30 percent in 2041. The MPF System was launched in 

December 2000 and aimed to be a major source of retirement protection. 

All employees and self-employed persons, aged between 18 and 65, are covered by the 

MPF scheme. Employer and employee are required to contribute to the MPF scheme monthly 

with an amount of $1,250 (Hong Kong Dollars) or a 5% of the monthly salary (whichever is 

lower)1. 

 The government has undertaken further initiatives to open up the MPF market such that 

people are now able to choose their desired firms or banks to manage their MPF contributions, 

known as the Employee Choice Arrangement since November 20122.  It is therefore logical to 

predict that people in Hong Kong will have to make more decisions regarding which MPF 

provider is suitable and which funds are in line with their investments. How the MPF providers 

present the available fund choices may come to the fore. 

 A number of financial institutions offers MPF to the Hong Kong employees, among them 

the Hong Kong and Shanghai Banking Corporation, AIA Hong Kong, Manulife and others. 

Regardless of which financial institution chosen by the employer, employees are required to 

choose between type(s) of funds made available by the MPF provider (i.e. the financial 

                                                           
1
 Employees who earn less than $6,500 HKD per month are not required to contribute but may make 

voluntary contributions. Nonetheless, employers must contribute five percent of the employees' income. 
2
 This is not the case for the portion contributed by employers. 
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institutions of their choice). Subsequently, they make decisions on the distribution of their 

monthly savings. Suppose that five different funds (Funds A, B, C, D and  E) are available, from 

which employees may choose. Employees need to assign a percent to each of these funds (i.e. 

between 0% and 100%) and their monthly contributions will accordingly be spent on their fund 

choices. For example, one employee may want to allocate 40% of his MPF contributions (as well 

as the employer's) to Fund A and 30% to Fund C and Fund D respectively.  

 The purpose of this proposed research is threefold. First, I seek to examine one of the 

framing effects – subadditivity – that violates expected utility theory, in a MPF allotment task. 

This effect will be discussed next. A second but related hypothesis concerns the mediating effect 

of perceived fluency on the attractiveness of the fund category. I assume that unpacking a fund 

category gives additional details that facilitate individuals' comprehension and as a result the 

particular fund is judged to be more likely to increase in value. In other words, seemingly trivial 

manipulations in the way in which a fund is presented may have dramatic impact on subsequent 

decisions3. The results from this study may serve to reveal the way in which people are 

vulnerable to different presentations of fund types. 

Subadditivity Effect in Probability Judgement 

 Events can be partitioned into two or more mutually exclusive subevents. For example, 

the category of deaths from a disease can be separated into deaths from diabetes, pneumonia, 

tuberculosis, or any other disease.  The subadditivity effect pertains to separate probability 

assessments of an event and of a number of its mutually exclusive subevents. A large body of 

research has shown that subadditivity is common in both nonexpert and expert probability 

                                                           
3
 The views expressed in this article do not necessarily reflect those of the MPF providers in HKSAR. 
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judgements (Macchi, Osherson and Krantz, 1999; Rottenstreich and Tversky, 1997; Tversky and 

Koehler, 1994).  

Unpacking – breaking an event down into subevents – may lead to an increase or 

decrease in the perceived likelihood of an event happening. There are two schools of thoughts.  

Implicit and Explicit subadditivity 

 Some unpacking studies suggest explicit subadditivity, which means that the sum of 

separate probability judgements of mutually exclusive events exceeds the probability judgement 

for the superordinate category (Brenner and Rottenstreich, 1999; Fox and Tversky, 1998; 

Rottenstreich and Tversky, 1997; Wright and Whalley, 1983). This pattern of findings is not 

limited to subjective probability judgements. Mulford and Dawes (1999) have shown that 

people's frequency judgements of personal events can also be subadditive. Slovic (2000), too, 

suggests that people are subadditive in a frequency allotment task. 

 Other experiments that depart from typical unpacking findings have demonstrated 

implicit subadditivity, in which a single probability judgement of a superordinate event is greater 

when the subcases are explicitly stated. Redden and Frederick (2011) suggest that in several 

instances in which great detail is given to individuals the corresponding subjective likelihood is 

reduced. They found that unpacking a categorical event often make an event seem less likely 

when the details being unpacked are already highly accessible. In particular, subjects were 

expected to be able to compute probabilities in the dice rolling game in their studies. They 

provide evidence that  people naturally associate the concept of likeliness more with simplicity 

than with complexity.  
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Subadditivity and MPF Allotment Decision 

 Unlike those studies suggesting that unpacking leads to a reduction of subjective 

probability, I intentionally select events that are not readily enumerated. In this study, I 

postulate that in the domain of MPF, unpacking a particular type of fund may remind individuals 

of an investment option they would otherwise ignore or change their construal of that fund. 

 Past research on subadditivity has primarily focussed on probability judgements and has 

not yet been applied to the issue of resource allocation. In the MPF allotment task, the total 

amount of monthly investment can be expressed as 100% and participants can assign a ratio for 

each fund category (including a 0%). It is logical to assume that when one judges a fund to be 

likely to increase its value on subjective scales, he or she will allocate a high percent of the 

monthly saving to that fund.  Owing to this isomorphism, this study sets out to examine whether 

the subadditivity effect is expected in the MPF allotment task. 

 Although I propose a different context in which people are subadditive in decision 

making, I am not the first to document examples of subadditivity in resource allocation tasks.  

For example, Yokoyama and Nakayachi (2012) consider how unpacking "science-related" 

expenditures influences the public's assessment of national budget allocation in Japan. This 

study differs from Yokoyama and Nakayachi's in several ways. First, the context in question is 

different. Second, the MPF allotment task considered in this study is directly related to the 

allocation of decision maker's own savings, rather than the government or third party resources 

that people may not ultimately influence. The event studied in this research is more "internal". 

Hypothesis 1a Individuals allocate a higher percent to the low-risk fund when the low-risk 

fund is unpacked than when it is not, whilst the remaining funds are packed. 
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 The subadditivity effect has been observed as a general phenomenon that is not expected 

to be contingent on the perceived risk level of financial products. In other words, it is argued 

that the subadditivity effect should not be specific to low-risk fund. To fully test the 

subadditivity effect on people's decisions in their MPF contributions, unpacking the high-risk 

fund is also considered in another experimental condition and examined separately. That said, 

to test the following hypothesis, the low-risk fund category remains packed. 

Hypothesis 1b Individuals allocate a higher percent to the high-risk fund when the high-risk 

fund is unpacked than when it is not, whilst the remaining funds are held packed.  

 An intuition is that the probability of which fund(s) performs better in the long run is not 

easily accessible, except for professionals working in the field of Finance. Unpacking a fund 

category provides additional details that increase how readily a fund is interpreted.  This fluency 

increases the perceived likelihood of the fund increasing its value in the future. In other words, 

when a fund category is unpacked, it increases individuals' perceived feeling of fluency or 

comprehension. This speculation is consistent with other research showing that more fluent 

stimuli are judged to be more frequent and believable (Alter and Oppenheimer, 2009; Collister 

and Tversky, 2000; Rajaram and Geraci, 2000; Whittlesea, 1993).Whittlesea (1993) attempted to 

frame this effect as conceptual fluency and showed that people may be semantically primed to 

think about certain concepts, which makes them more fluent. In particular, Lee and Labroo 

(2004) similarly manipulated conceptual fluency by showing that an advertisement of a man 

walking into a bar makes it easier for people to think about beer in a later task.  

 To generalise and extend this logic, it may be that people generally find it hard to relate 

one MPF fund to the investment products. Unpacking a "Fixed Income Fund" as "Asian Bond 

Fund", "Global Bond Fund" and "MPF Conservative Fund" primes people to consider the 
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financial products under the category of "Fixed Income Fund". I propose that this fluency makes 

the occurrence of the fund category more likely to be judged to increase in value in future. This 

study also examines how unpacking a fund category may affect how people comprehend the 

fund type and whether feelings of fluency mediates the relationship between unpacking and 

subadditivity.  

Hypothesis 2a When the low-risk fund is unpacked, it is judged to be more readily 

comprehended than when the low-risk fund is packed. 

Hypothesis 2b When the high-risk fund is unpacked, it is judged to be more readily 

comprehended than when the high-risk fund is packed. 

Hypothesis 2c Perceived fluency mediates the relationship between unpacking and the 

percent allocation of the fund type. 

Method 

 This experiment adopts the four major MPF types that most service providers in Hong 

Kong offer. It is expected that subjects in general may interpret different funds differently, and 

their interpretations are likely to be influenced by the past memory or experience. To maintain 

consistency in terms of how subjects perceive the relative risk levels of different funds, an index 

from 1 to 5 is shown whereby 1 presents lowest risk investment option and 5 is the highest risk 

fund. 

 The HKSAR government requires the service providers to offer at least one capital 

preservation fund– the low risk investment option – for the employees to choose. This 

experiment will include this low-risk fund choice to enhance the external validity of this study. 
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Overall, there are four main fund choices for the subjects to choose in terms of how they want 

to invest their MPF contributions. Other fund types used in this study are those that are 

commonly offered by the MPF providers in Hong Kong (see, American Insurance Assurance 

Company (Trustee) Limited, for example). 

Manipulation check 

 Subjects will be asked to rate their familiarity of MPF fund choice. As argued, it is unlikely 

that people are fully aware of the differences among the fund categories. As a result, unpacking 

any of the fund category is expected to help accessibility and comprehension of subjects. A 7-

point Likert scale will be used to assess subjects' familiarity of MPF fund details before the 

experimental begins but after presenting the fund types to subjects. Subjects will be asked to 

indicate to what extent they agree or disagree each statement regarding the familiarity of MPF 

fund choice. 

 It is important to check if the perceived risk levels work as intended and confirm my a 

priori classification. A short quiz will be given to subjects before the beginning of the 

experiment. Subjects will be asked "Which of the funds is the most risky investment that may 

give you the highest return?" and "Which of the funds shown is the relatively least risky option 

for you?" If subjects do not answer the question correctly in their first attempt, they will be 

asked to attempt the question again. 
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Participants 

Stage 1 - Pilot Study 

 Subjects will be recruited from Hang Seng Management College. Undergraduate students 

from Hang Seng Management College will take part in the pilot study. As an incentive, subjects 

will be offered a token of $50 Hong Kong Dollars for their participations. Although university 

students are very unlikely to know about pension contributions since they are less likely to have 

been in full-time employment, I think it is worth including them in the pilot study to check any 

unprecedented problem that may arise before conducting the full study. For example, unpacking 

one fund type into its subcategories may not be manipulated as intended. 

Stage 2 - Full Study 

 Subjects will be selected from the labour population in Hong Kong. To ensure validity and 

representativeness of data, the sample will be drawn from different age groups and employees 

from different industries.  

Independent Variable 

 Since it is argued that subadditivity exists regardless of the perceived risk levels of funds, 

it is important to offer different unpacked versions of low-risk and high-risk MPF categories and 

make them available to participants. Two unpacked categories would be used in two separate 

experimental conditions, one is unpacked high risk fund and the other is unpacked low risk fund. 

 All subjects in the three experimental conditions will read the following: 

"Imagine that you have recently changed to a new Mandatory Provident Fund provider. You 

need to show the provider which particular fund(s) you are interested in. Please assign a 
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percent(s) to the fund(s) indicated in the table below. The percentage may vary between 0% 

and 100%. A 100% in one particular fund indicates that you invest all your MPF contribution 

to this fund whereas a 0% represents that you decide not to invest any of your savings in the 

fund. The second column shows you the relative risk or return rating (1 = lowest risk, 5 = 

highest risk). Note that your answer(s) must be presented in percentage and in a multiple of 

5%. " 

 Participants will be randomly assigned to one of the three following experimental 

conditions: 

1. Packed Condition (Control Group): Under this condition, none of the four MPF categories is 

unpacked. Subjects will be asked to give their responses in the following table. 

Constituent Fund 
Risk Rating (1-5) 

Low risk (1) → High risk (5) 

MPF Contribution in Percent 

(in a multiple of 5%) 

Lifestyle Funds 3  

Equity Funds 5  

Fixed Income Funds 1  

Dynamic Asset Allocation Fund 4  

 Total: 100% 
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2. Low-risk Unpacked: The Fixed Income Funds will be subcategorised into Guaranteed Portfolio, 

Asian Bond Fund, Global Bond Fund and MPF Conservative Fund respectively. 

Constituent Fund 
Risk Rating (1-5) 

Low risk (1) → High risk (5) 

MPF Contribution in Percent 

(in a multiple of 5%) 

Lifestyle Funds 3  

Equity Funds 5  

Guaranteed Portfolio 1  

Asian Bond Fund 1  

Global Bond Fund 1  

MPF Conservative Fund 1  

Dynamic Asset Allocation Fund 4  

 Total: 100% 
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3. High-risk Unpacked: Under this condition, only the high-risk fund is unpacked into four sub-

categories. They are European Equity Funds, Greater China Equity Funds, Japan Equity Funds 

and Hong Kong Equity Funds. 

Constituent Fund 
Risk Rating (1-5) 

Low risk (1) → High risk (5) 

MPF Contribution in Percent 

(in a multiple of 5%) 

Lifestyle Funds 3  

European Equity Funds 5  

Greater China Equity Funds 5  

Japan Equity Funds 5  

Hong Kong Equity Funds 5  

Fixed Income Funds 1  

Dynamic Asset Allocation Fund 4  

 Total: 100% 

 

Individuals' risk attitudes  

 As indicated above, some funds contain relatively higher risks and return than others and 

subjects may differ in terms of their risk attitudes. As a result, risk-seeking individuals prefer the 

high risk funds to relatively low risk funds when allotting their monthly contributions to the MPF 

investment.   In contrast, risk-averse individuals may opt the low-risk funds. Moreover, some 

MPF advisors suggest that younger employees can bear higher risk than mature employees 

closer to retirement. As subjects will be randomly assigned to one of the three experimental 

conditions, the average level of risk attitudes across different experimental conditions should be 

more or less the same. It is still important to measure their risk attitudes prior to the 
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experiment. This risk attitude test allows for later data analyses by considering the difference in 

the effects of subadditivity on participants with different risk attitudes. For details of the risk 

attitude test, please refer to Appendix A. 

Dependent Measures 

1. Allotments to the low-risk fund and high-risk fund in percentages 

 The total value will be calculated automatically after the subject completes all the task. If 

the total assignment is not equal to 100%, the subject will be asked to make corresponding 

changes. A series of planned contrasts will be conducted to compare the percents of 

contributions allocated to the low-risk fund (and high-risk fund) across the relevant 

experimental conditions.  

2. Perceived fluency of fund category 

 After finishing the allotment experiment, subjects will be required to fill out a 

questionnaire. It contains a number of questions regarding how readily the fund category may 

be understood or comprehended. Subjects also need to rate the simplicity of the described MPF 

funds on an 11-point scale (1 = very complex and 11 = very simple). This allows for examinations 

of whether unpacking a low-risk fund or a high-risk fund facilitates subjects  comprehend the 

details or content of a fund category such as Fixed Income Fund and Equity Fund.  
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Schedules of Data Collection and Analyses 

The following table indicates the schedules of data collection and data analyses.  

Work to be completed Expected Completion Date 

Pilot Study - data collection 21st February 2013 

Modification (if required) 1st March 2013 

Full Study - data collection 1st April 2013 

Data Analyses 10th April 2013 

Write-ups of Results and Discussion 1st May 2013 
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Appendix 1 - Risk Attitude Assessment 

Imagine that you were offered a spin on the following wheels. You can assume that is a ‘fair’ 

wheel. The numbers are the amounts of money you would win or lose if the arrow ended up on 

the indicated part of the wheel. Would you play the following game? (Circle your answer)  

1. Yes   2. No 

 

 

 

 

 

 

 

 

$150 $75

$25

-$25

-$75

-$150
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Imagine that you were offered a spin on the following wheels.  You can assume that it is a ‘fair’ 

wheel.  The numbers are the amounts of money you would win or lose if the arrow ended up on 

the indicated part of the wheel.  How much would you pay to play this game (tick the 

appropriate box(es))4? 

 

 Yes        No 

$100 
  

$120 
  

$160 
  

$200 
  

$220   

$240   

 

                                                           
4
 The expected value of this game is $200. 

$1,000

$800

$500

$200$0

-$100

-$200

-$600
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Abstract - The study aims to gather and organize 

information for decision making against the problems 

arising in Power Engineering Consultant’s survey 

and soil investigation product due to new policy in 

production cost efficiency that is implemented in 

2012. The study conducted using Kepner and 

Tragoe's analytical process that consisted of four 

stages analytical process such as situation analysis, 

problem analysis, decision making analysis and 

potential problem analysis. As for the decision 

making analysis, the analysis will be conducted using 

Mix Method research. Starting with the qualitative 

method that involving detailed exploration from 

interview session with selected person and followed 

by a quantitative method, in which SMART analysis 

method is implemented. As the input of decision 

making analysis, there are five alternatives solution 

for Power Engineering Consultant’s problem, such 

as: fix the problem and continue to cooperate with 

third party institutions, establish cooperation with 

external surveyor team, establish internal surveyor 

team, acquisition of one selected surveyor company, 

and establishing “umbrella contract” with selected 

surveyor company. After the decision making 

analysis is conducted, the alternative to establishing 

“umbrella contract” with selected surveyor company 

is selected as the best alternative solution for Power 

Engineering Consultant’s problem. The result is 

considered as the best solution since the decision 

makers are involved in the entire decision making 

process. Based on this result, the implementation plan 

then made to be in line with Power Engineering 

Consultant’s current condition 

 

Keywords: Problem Analysis, Decision Making 

Analysis, Umbrella Contract, Surveyor Company 

 

I. Introduction 

 

In the service industry, customer satisfaction is one of 

the deciding success factors for the company. The 

same goes for Power Engineering Consultant as a 

company that provides engineering services in the 

field of electricity, where customer satisfaction is one 

of the core value implemented in the company. 

Besides being trained to fulfill the customer’s need, 

Power Engineering Consultant's employees are also 

equipped with the ability to respond to all forms of 

complaints submitted by the customers. This concept 

was proven effective by the fact that Power 

Engineering Consultant has never received any 

complaints letter from its customer since the 

establishment until May 2012. In May 2012, Power 

Engineering Consultant received a complaint letter 

from its user regarding the Survey and Soil 

Investigation report for Transmission Line and 

Substation. This letter is than become a trigger to 

identify the root of the survey and soil investigation 

problem. Base on the identification result, the 

alternative solutions then provided and continue with 

the best alternatives selection. 

 

II. Business Issues Exploration 

 

As one of Power Engineering Consultant’s product, 

Survey and Soil Investigation report possesses the 

important role as initial data for other products, such 

as feasibility study, basic design and bid document 

for both power plant and transmission and 

distribution division. Not only does it provide the 

initial data for other product process, but also in 

several projects, survey and soil investigation became 

the main project. This happens because in Indonesia 

there are only a few companies who are capable of 

conducting survey and soil investigation for 

electricity purposes, especially for transmission line 

projects. Experience of the engineers is really needed 

in this activity, and again in Indonesia this resource is 

still limited. Power Engineering Consultant itself 

only have less than 3 engineers who have background 

and experience on doing the survey and soil 

investigation. This lack of expertise and the 

consideration that the survey and soil investigation 

product is not Power Engineer Consultant’s core 

competence are two of the reasons why since its 

development Power Engineering Consultant always 

gives the project to other local surveyor company.  

 

As Power Engineering Consultant outsources the 

survey and soil investigation product to the third 
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party, the contract arrangement become important, so 

is the quality control. If user reported bad experience 

for the result, Power Engineering Consultant should 

immediately investigate the problem and improve. 

So, the problem not interfere the company’s 

sustainability in the future. 

 

For those reasons, the Kepner-Tregoe analytical 

process will be used in this study to gather and 

organize information for decision making against the 

problems arising in Power Engineering Consultant. 

According to the Kepner-Tregoe’s book “The New 

Rational Manager” (1981: 20), in handling of 

problems and decisions there is an analytical process 

that consisted of four distinct routine or patterns of 

thinking. Those patterns of thinking are reflected in 

the four kinds of questions that managers ask every 

day, i.e.: What’s going on? Why did this happen? 

Which course of action should we take? And what 

lies ahead?  Those pattern could be describe in 4 

analysis as follows 

 

 
 

Figure 1 Kepner & Tregoe’s Four Thinking Pattern  

 

Situational Analysis 

 

From its establishment, Power Engineering 

Consultant’s project number is increasing, include the 

survey and soil investigation project. As the survey 

and soil investigation project increased, the three 

CEOs in different era have their own strategy to meet 

the customer need. 

 

The first CEO assign the survey and soil 

investigation project to external survey team which 

appointed through an agreement called “Surat 

Perjanjian Kerja” (SPK) or “Letter of Intent” (LOI), 

while the second CEO era began to be assigned the 

survey and soil investigation to the Surveyor 

Company, then-called the Sub Consultants. This 

arrangement is continued until the third CEO era. The 

difference is the condition where users are now more 

aware of the price that Power Engineering Consultant 

offered. Some of the product lines have to be cut in 

terms of their budget, since the users have also cut 

down on Power Engineering Consultant’s proposals. 

Sub Consultant companies that have carried out the 

survey and soil investigation for Power Engineering 

Consultant was affected by the changes especially in 

the contract price reduction, deliverable time and 

quality. 

 

As the human resource is considered, even though the 

project number is increasing, Power Engineering 

Consultant’s human resource related to the survey 

and soil investigation product did not increase. Thus, 

quality control cannot be done properly, with most of 

document only passing through from the Sub 

Consultants to the user and leading to quality issues 

arising verbally to be followed in writing 

 

Problem Analysis 

 

According to Kepner-Tregoe (1981: 33-56), problem 

analysis is used to explain any situation in which an 

expected level of performance is not being achieved, 

and in which the cause of the unacceptable 

performance is unknown. The processes are as 

follows: 

1. Definition of the problem or  the deviation 

statement 

2. Description of the problem in four dimensions:  

a. Identity - what problem is being explained 

b. Location – where was the problem observed 

c. Timing – when did the problem occur  

d. Magnitude - how serious, how extensive was 

the problem 

3. Extraction of the key  information in the 

problem’s four dimensions to generate possible 

cause 

4. Testing for most probable cause 

5. Verification of the true case 

 

From the process above, it could be observed that the 

quality of survey and soil investigation report mostly 

depends on the performance of the third party or Sub 

Consultant. The performance of the third party really 

depends on the contract arrangement, especially on 

price that is negotiated. That is why good 

procurement system is really needed to create 

contract that accommodate both parties concerned. 

The quality control system and the availability of 

Power Engineering Consultant’s resources are also 

needed to ensure the good performance of the third 

party or Sub Consultant. The fact that Power 

Engineering Consultant couldn’t provide those three 

requirements can be concluded as the true causes to 

Power Engineering Consultant’s problem, which is 

poor quality in the survey and soil investigation 

reports. 

  

Situation 

Analysis 

Problem 

Analysis 

Decision 

Analysis 

Potential Problem 

Analysis 
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III. Business Solutions 
As the problem has already been defined, the 

sequential mixed method is selected to fit with Power 

Engineering Consultant’s situation. The qualitative 

method involving detailed exploration from interview 

will be implemented and followed by a quantitative 

method, in which a SMART theory is tested. 

  

Qualitative Research 

The sources of the research are from the interview 

with the Senior Manager of Business Development. 

The Senior Manager of Business Development is 

selected as the representative of management team 

who is involved in the development of Power 

Engineering Consultant’s Long Term Planning or 

Rencana Jangka Panjang (RJP) 2012 to 2017. The 

interview was conducted with two objectives such as 

follows: 

1. To give an insight of the survey and soil 

investigation future market  

2. To find out Power Engineering Consultant’s 

chance to obtain the opportunities in the market. 

  

As the result,  the Senior Manager of Business 

Development explained that according to Electricity 

Supply Business Plan or Rancangan Usaha 

Penyediaan Tenaga Listrik (RUPTL) year 2009 – 

2018 (PT PLN (Persero), 2009: 64-65), the need for 

new transmission line in Indonesia until 2018 is 

44.258 km, while the need for new transformers is 

103.000 units. All those needs contains chances for 

Power Engineering Consultant to procure more 

revenue since for new transmission lines and new 

transformers for PT PLN (Persero) will require 

proper survey and soil investigation as the basis for 

basic design and bidding document preparation. The 

limited number of surveyor companies in Indonesia 

experienced in the field of transmission line enlarges 

Power Engineering Consultant’s opportunity to seize 

the market.  

 

In the interview, the Senior Manager of Business 

Development also stated that there are many ways for 

Power Engineering Consultant to obtain this 

opportunity. Power Engineering Consultant has 

already had experience and network in many 

branches of PT PLN (Persero). The only thing that it 

still has to improve is their capability on survey and 

soil investigation. Capability here means equipment 

and human resources. To get those capabilities the 

Senior Manager of Business Development prefers to 

acquisition one selected surveyor company. The main 

reason for selecting this option is that in utilizing this 

method, Power Engineering Consultant will have 

more control over the quality, deliverable time and 

cost saving.  (Slamet, Personal Communication, 

October 16
th

 2012) 

 

Quantitative Research 

 

As the qualitative research has been conducted, the 

next thing to be conducted is applying the 

quantitative method in which SMART analysis will 

be used on the decision making process. SMART 

analysis is selected, since it is very useful to use 

when the decision against problems involve a number 

of objectives. The method used in the SMART 

analysis is splitting the problem into small parts and 

focusing on each part separately. So, the decision 

makers will likely to acquire better understanding of 

their problems than would have been achieved by 

taking a holistic view.  

According to Goodwin (2011: 34), the SMART 

technique has eight stages to be passed through, 

which are: 

 
Figure 2 Eight Stages on SMART Analysis 

 

1. Identify the decision maker(s). 

In this related problems concerning Power 

Engineering Consultant, the decision maker is the 

Management Team of PLN Engineering which are 

Senior Manager of Transmission and Distribution I 

and Senior Manager of Transmission and 

Distribution II. Therefore, both of those managers 

will be involved in the decision-making process. 

 

2. Identify the alternative courses of action. 

There are five alternative solutions to solve Power 

Engineering Consultant problems, include one 

alternative from the Senior Manager of Business 

development. The alternatives are: 

 

a. Fix The Problem and Continue To 

Cooperate With Third Party Institutions 

b. Establish Cooperation with External 

Surveyor Team  

c. Establish Internal Surveyor Team 

d. Acquisition of One Selected Surveyor 

Company 
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e. Establishing “umbrella contract” with 

Selected Surveyor Company  

 

3. Identify the attributes  
The attributes are identified in order to measure the 

performance of courses of action in relation to the 

objectives of the decision maker. For Power 

Engineering Consultant’s problem, to get more 

accurate and objective attribute, the Survey and 

Soil Investigation Engineers were involved in the 

attribute identifying process. Based on Personal 

Interview with the Engineers, the selected 

attributes could be constructed in the value tree as 

follows: 

 
Figure 3 Value Tree 

 

4. Attribute Ranking and Weighting 

The Senior Managers of Transmission and 

Distributions were interviewed in this stage as the 

representative of the decision maker. The interview 

result is as enumerated below: 

 

Table 1 Attributes Ranking and Weighting 

 
  

5. Assigning The Value for Each Alternatives 

After the weight for each attributes were defined, 

the next stage is to determine how each alternative 

shall perform by combining the eight value scores 

allocated to that alternative. The process is actually 

very simple, being that it multiplies each value by 

the weight attached to that attribute, summing over 

the six attributes, and dividing the result by 100. 

But there are difficulties in how to determine the 

value. Therefore, the Senior Engineers for Survey 

and Soil Investigation was then re-involved in a 

detailed interview to determine the value for each 

attribute in each alternative.  

 

Table 2 Alternatives Aggregate Value 

 
Table 2 gives a summary of the values obtained for 

all alternatives and their aggregate values. The 

result of the calculation is that Alternative 5, 

establishing “umbrella contract” with selected 

surveyor company has the highest value, while the 

Alternative 1, to fix the problem and continue 

cooperate with institutional third party has the 

lowest value. It means that based on the SMART 

Analysis, Alternative 5 is the best option that 

Power Engineering Consultant has.  

 

6. Perform sensitivity analysis  

According to interview with both Senior Manager 

of Transmission and Distribution, the management 

of Power Engineering Consultant is concerned 

about the weight of cost saving (i.e. 14.7) relative 

to over the rest of the attributes. The management 

of Power Engineering Consultant would like to 

know what would happen if these weights were 

changed. According to Goodwin (2010: 48-49) 

there is an analysis tool that could be used to 

examine how robust the choice of an alternative is 

to change the figures used in the analysis, called 

the Sensitivity Analysis. In order to fulfill the 

managements’ need, it was then decided to 

implement the sensitivity analysis. The result is as 

enumerated below:  

 

 
Figure 3 Sensitivity Analysis for Weight Placed On 

Cost Saving 

Attributes 
Average 

Weight 

Normalized 

Weight 

Set Up Process 330 9.7 

Set Up Time 350 10.3 

Set Up Cost 160 4.7 

Equipment 

Availability 
240 7.1 

Resource Availability 320 9.4 

Cost Saving 500 14.7 

Quality Assurance 800 23.5 

Delivery Control 700 20.6 

Total 3400 100 

 

Attributes 
Average 

Weight 

Normalized 

Weight 

1st 

Alternative 

2nd 

Alternative 

3rd 

Alternative 

4th 

Alternative 

5th 

Alternative 

Values Total Values Total Values Total Values Total Values Total 

Set Up 

Process 
330 9.7% 60 5.8 80 7.8 40 3.9 20 1.9 100 9.7 

Set Up 

Time 
350 10.3% 60 6.2 80 8.2 40 4.1 20 2.1 100 10.3 

Set Up Cost 160 4.7% 60 2.8 80 3.8 40 1.9 20 0.9 100 4.7 

Equipment 

Availability 
240 7.1% 100 7.1 100 7.1 60 4.2 80 5.6 100 7.1 

Resource 

Availability 
320 9.4% 100 9.4 100 9.4 60 5.6 80 7.5 100 9.4 

Cost Saving 500 14.7% 40 5.9 100 14.7 20 2.9 80 11.8 60 8.8 

Quality 

Assurance 
800 23.5% 40 9.4 20 4.7 100 23.5 80 18.8 60 14.1 

Delivery 

Control 
700 20.6% 40 8.2 20 4.1 100 20.6 80 16.5 60 12.4 

 
3400 100% 

 
54.8 

 
59.8 

 
66.8 

 
65.2 

 
76.5 
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From the figure 3 above, it can be seen that 

alternative 5 gives the highest value of benefit as 

long as the weight placed on cost saving is less 

than 40. If the weight is above this figure, then the 

alternative 2 has the highest value of benefits. As 

the management in the interview has assigned a 

weight of 14.7 to cost saving, it will take a fairly 

large change in this weight before alternative 2 is 

worth considering and the management can be 

reasonably confident to the alternative 5. 

 

As the cost saving is more attractive than the 

current condition and management has 

reconsidered to make the weight higher, the 

sensitivity analysis could be used to investigate the 

effect of changing one weight at a time. 

 

IV. Conclusion and Recommendation 

 

Conclusion 

Based on Kepner and Tregoe’s theory and SMART 

analysis result, there are five alternatives solution for 

Power Engineering Consultant’s problem in survey 

and soil investigation such as: 

1. Fix the Problem and Continue To Cooperate 

With Third Party Institutions 

2. Establish Cooperation with External Surveyor 

Team  

3. Establish Internal Surveyor Team 

4. Acquisition of One Selected Surveyor Company 

5. Establishing “umbrella contract” with Selected 

Surveyor Company  

From those alternative solutions, the best alternative 

solution is establishing “umbrella contract” with 

selected surveyor company. The implementation plan 

for the selected alternative solution will be explained 

in Chapter 5. 

 

Potential Problem Analysis 

It was stated in Power Engineering Consultant’s 

vision; Power Engineering Consultant is very 

concerned of its sustainability, which also 

encompasses their future in the fields. It is in line 

with the Kepner and Tregoe’s (1981: 139) statement 

that organizations are forever concerned with the 

future. The problem now is how to predict such a 

future. According to Kepner and Tregoe’s theory, 

there is a procedure that enables a management team 

to step into the future, see what it may hold, and then 

return to the present to take action now, called the 

Potential Problem Analysis. As the result of the 

analysis process, the Potential Problem for Power 

Engineering Consultant decision to establishing 

“umbrella contract” with selected surveyor company 

is as follows: 

1. The selected surveyor company terminated the 

agreement 

2. Dissatisfaction on the Surveyor Company’s 

performance 

3. The surveyor company could not keep the 

confidential document 

4. The unit price stated in the contract with the 

selected surveyor company is too high 

 

That Potential Problem appears since Power 

Engineering Consultant still outsourcing the survey 

and soil investigation product to the third party. As 

the solution to minimize the risk, Power Engineering 

Consultant shall conduct strict procurement process. 

Power Engineering Consultant shall also state their 

requirement clearly in the bidding document and 

conducts the evaluation process orderly. Last but not 

least, Power Engineering Consultant shall make 

contract that accommodate both parties concerned. 

 

As for the contract price, it was stated in chapter 3 

that the cost saving for the “umbrella contract” 

arrangement is less than the cost saving that Power 

Engineering Consultant will get from acquisitioning a 

company or from cooperation with the external 

surveyor team. Therefore, Power Engineering 

Consultant shall maintained their personal expense as 

low as possible, while also maintain the product 

quality together with the third party, so the customer 

are willing to pay higher for premium quality offered.  

The Senior Manager of Business Development idea 

to acquisition one selected surveyor company could 

also be the solution for the potential problem that 

might arise in applying the “umbrella contract”. The 

fact that acquisition gives Power Engineering 

Consultant more control over quality, deliverable 

time and price is the reason. But, according to the 

interview session with the Geodetic Engineer, if 

Power Engineering Consultant acquisition one 

selected surveyor company, there are two important 

thing that they have to considered.  

 

First, Power Engineering Consultant has to decide 

which kind of Surveyor Company that they want to 

acquisition. Based on the engineer’s experience, 

generally there are two kinds of Surveyor Company 

i.e. big and small surveyor company. One big 

surveyor company already has a brand image, 

permanent employee, sufficient equipment, extensive 

network and ISO certified. While the small one 

usually only has complete legal aspect of the 

company establishment with less of permanent 

employee and insufficient equipment. They also do 

not have standard procedure for their activity. 
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Based on those company profiles, the Geodetic 

Engineer predict that there will be difference in 

addressing Power Engineering Consultant’s offer for 

acquisition. Small surveyor company will respond the 

offering positively. They look the offer as the 

opportunity to develop their company. Meanwhile, 

big surveyor company will have less interest to 

respond the offering since their company has been 

well-establish.  (Yayan, Personal Communication, 

October 19
th

 2012) 

 

Aside from the difference in addressing Power 

Engineering Consultant’s offer, the other thing that 

has to be considered by Power Engineering 

Consultant is the acquisition cost. As the big 

company has been well-establish, the acquisition cost 

will much higher than the small surveyor company’s 

acquisition cost. But, Power Engineering Consultant 

has to be also considered that if Power Engineering 

Consultant acquisition the small surveyor company, 

there will be extra cost for investment in equipment 

and people, since they have less permanent 

employee, have insufficient equipment and standard 

procedure. And whatever the company that Power 

Engineering Consultant selected, Power Engineering 

Consultant has to be also considered the extra cost 

that might occur due to the transition process, such as 

cost for upgrade the IT system, certification renewal, 

salary and benefit adjustment, etc.  

 

Due to those complexities of the set up process and 

large investment cost, from the qualitative research it 

could be seen that acquisition is the third option for 

Power Engineering Consultant. The best solution for 

Power Engineering Consultant’s problem is 

establishing. The “umbrella contract” is considered 

could solve the survey and soil investigation problem 

faster, simpler and cheaper, as the customer is 

waiting for their product to arrive. The concept of 

“umbrella contract” as part of strategic procurement 

that not only buying the goods or services, but also 

engaging in the supplier improvement process could 

make this option implemented in a long time. 

 

As if survey and soil investigation is considered as 

one of the core competence of Power Engineering 

Consultant, the second option to establish the internal 

surveyor team or third option to acquisition one 

selected surveyor company could become the best 

option for the survey and soil investigation problem. 

The future investigation on the market size shall be 

conduct, followed by the best alternative election 

process which in accordance to the Power 

Engineering Consultant financial condition. 

 

 

V. Business Implementation Plan 

 

Since Power Engineering Consultant has conducted 

the pre-qualification process for procurement process 

year 2013, Power Engineering Consultant could 

utilize the process as the preliminary selection means 

for establishing the “umbrella contract” with selected 

survey and soil investigation companies. As the 

prequalification material concerns legal and 

administrative matters, the next step for Power 

Engineering Consultant shall be to conduct technical 

evaluation, cost evaluation, and negotiation process. 

The sequences of Power Engineering Consultant’s 

next step are as follows: 

 

As the Board of Director Decree regarding the 

procurement system not including the umbrella 

contract, the first thing that Power Engineering 

Consultant should do is to renew that decree and add 

the clause that supports the umbrella contract. A team 

should be formed for the process and shall operate 

under the supervision of the Board of Director. The 

team shall include procurement experts, legal 

personnel, and representatives from engineering and 

finance department. This team will be tasked to draft 

a new decree, which shall consist but not limited to: 

a. Definition of “umbrella contract” 

b. The authorities and their limits 

c. Provision of the procurement process 

d. Stages in the procurement process  

e. The evaluation process 

f. The duration of the contract and the arrangement 

of the contract price. The contract duration shall 

be determined while keeping in mind strategic 

issues related to the price that bidders will offer. 

The contract price arrangement shall also be 

determine, as the “umbrella contract” is different 

from a project contract. The volume of the 

contract couldn’t be determined beforehand, since 

it will depend on the survey and soil investigation 

that Power Engineering Consultant obtained from 

user. The only thing that could be negotiated with 

the bidder is the unit price and guarantee number 

of km survey and point on soil investigation that 

Power Engineering Consultant will pay with or 

without the project obtained from the user. For 

this guaranteed number, Power Engineering 

Consultant shall conduct the study from RUPTL 

or others data to discover the minimum km survey 

and point on soil investigation that Power 

Engineering Consultant gained in one year 

 

Parallel with the decree renewal process, Power 

Engineering Consultant shall continue the 

prequalification process until they are ready to 

announce the qualified bidders. 
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After the decree renewal, the next step shall be to 

implement such by Power Engineering Consultant is 

to link the pre-qualification process with the new 

procurement process. It begins with the 

announcement of the qualified bidders for the pre-

qualification process, continuing with the bidding 

stage, and ends in the signing of the contract. It shall 

be considered that in the bidding stage the entire 

process has to be aligned with the new Board of 

Director Decree. Individuals who were involved in 

the process (the procurement team) should be 

disseminated about the change in the provisions of 

the procurement process.  It shall also be considered 

that the criteria of the technical requirement play an 

important role. Power Engineering Consultant must 

be very careful in determining the requirement. Too 

many details in the technical requirement could limit 

the number of bidders who would pass the bidding 

process, while too lenient could make the evaluation 

process harder. The cost evaluation process is highly 

dependent on this requirement arrangement. Limited 

number of bidders passing the technical evaluation 

process means that Power Engineering Consultant 

only has a limited range of price in the cost 

evaluation stage. Essentially, there are two processes 

in the cost evaluation process: the evaluation process 

and the negotiation process. In the negotiation 

process, the procurement team shall negotiate with 

the bidder’s price proposal so that Power Engineering 

Consultant could obtain the most competitively 

priced survey and soil investigation’s production 

cost. 

 

After the procurement team has selected the 

nominated bidders to pass the technical and cost 

evaluation process, the team then proposed the 

nominees to the Board of Director. If the Board of 

Directors agrees, then the process is continued to the 

contract preparation. It should be kept in mind by the 

team that the entirety of the clauses drafted needs to 

cover all of the needs of Power Engineering 

Consultant, and thus should be written clearly as such 

in the contract document. Minimizing the dispute that 

could happen in the future is the main assignment for 

the team. 

 

With this arrangement, based on the interview with 

the procurement expert, it was predicted that Power 

Engineering Consultant will need approximately one 

month to renew the decree and two months to 

complete the procurement process. Apart from the 

team’s performance, the duration for establishing the 

“umbrella contract” shall also depend on the 

management’s will and whim. 

 

Requirement of Resource 

To establish the “umbrella contract”, Power 

Engineering Consultant needs resources to prepare 

the Board of Director’s Decree renewal and conduct 

the procurement process. One team for each task is 

needed. As for the decree renewal, the procurement 

experts, legal personnel, and representatives from 

engineering and finance department are needed, 

while for the procurement process, Power 

Engineering Consultant needed to form another team 

consisting of legal personnel, finance staff, geodetic 

engineers and civil engineers.  

 

For the operational purposes, Power Engineering 

Consultants need to hire more geodetic engineer 

since Power Engineering Consultants has only hired 

one experienced workforce asset and one fresh 

graduate workforce asset. The improvement in the 

recruitment process is then needed so it became 

attractive enough to obtain more survey and soil 

investigation experience workforce assets.   
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Abstract — this study aims to apply rational framework of decision making in a real case. It 

involves changing the corporate strategy of a startup technology company called PT. Sejahtera 

(PTS). PTS’ business model involves generating profit from system integration and project 

arrangement in the IT and telecommunication domain. The change in PTS’ corporate strategy 

is required to optimize PTS’ positioning in the market and therefore optimizes the company pay 

off.  

First, the study will perform situation and problem analysis (PA) to solve PTS’ corporate 

strategy challenges and propose a new corporate strategy. Second, the study uses Simple Multi 

Attribute Rating Technique (SMART) in the decision analysis (DA) to select better projects 

based on PTS’ new corporate strategy. Third, the study applied potential problem analysis 

(PPA) to the two distinct best course of action resulted from the DA. Finally, the study then 

gives recommendation on the company’s activities based on the perspective produced by the 

rational framework. 

Using the rational framework, the study finds the following results: (a) the root cause of the 

problem was a miss prediction on the competitive dynamics and projects’ sustainability 

assumptions in the corporate strategy. The solution of the problem is to adjust corporate 

strategy by selecting better industrial sweet spot. The new industrial sweet spot includes 

initiating or arranging projects in renewable energy and sustainable transportation which gives 

better pay off and sustainability to PTS, (b) DA results in projects selection which are aligned 

with the new corporate strategy defined in PA, (c) PTS must anticipate challenges in the 

selected projects, the company must thoroughly investigate its industrial environment and 

perform external analysis to map risks and uncertainties that may come, (d) the rational 

framework should continue to be applied in the implementation and negotiation stage of the 

projects, for example when making decision about project financing stated in information 

memorandum, feasibility study or project definition statement documents. 

The study concludes that rational framework is very useful in decision making of PTS. The 

rational framework helps to make better decisions in the implementation and negotiation stage 

of the projects and to guard the organization’s performance against cognitive biases and forces 

of irrationality.  

Keywords: Corporate Strategy, Cognitive Bias, Irrationality, Rational Framework, Decision 

Making, Problem Analysis, SMART analysis and Potential Problem Analysis. 
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1. Introduction 

The case focuses on the application of rational framework in revising strategy for a startup 
company called PT Sejahtera (PTS). Based on PTS’ background and situation, PTS needs to 
adjust its internal capability with industrial opportunities. However, this case will not elaborate 
the detail (financial, project management and marketing intelligence of a project) on each of 
the strategic choices. The case shall focus on strategic issues based on data in 1.1 Company 
Background and Situation.  

1.1 Company Background and Situation 

PT. Sejahtera (PTS) was a start-up technology company that has run for two years in 
Indonesia where IT Industry has said to be a very competitive business environment. In 
addition, low price is one of the main drivers of competitiveness. In these competitive 
conditions, IT solutions and services often produce not by a process of best practice and 
quality but by a direct extreme programming approach or an approach without software 
documentation and requirement engineering. However, the company intended to offer a lean 
design solution for its system integration services with quality product (Rahman, 
Mangkusubroto, & Sunitiyoso, 2012). 

Initially, the company has a strategic vision as a world class IT system integrator who 
empowers companies in customer operation management with smart system Solutions such 
that explained in the study (Rahman, Mangkusubroto, & Sunitiyoso, 2012). The company has 
a mission to: (a) providing reliable and valuable IT consultancy and system integration 
services to companies in order to solve their operation management problems using smart 
system Solutions (b) providing cost efficient technology Solutions as well as fast and reliable 
services with predictable quality of deliverables (c) handling both technical and non-technical 
issues of a project to make sure that the project is successful. 

Using access-based and need-based positioning (Rahman, Mangkusubroto, & Sunitiyoso, 
2012), the company tried to approach its suitable and prospective market. In other words, the 
company will approach companies who potentially have problems in their operation 
management and who are still untouched or inaccessible to competitors in terms of relation or 
price. Most promising market segment were in the industry of transportation, oil and gas and 
manufacturing. The company was aiming at big clients and prestigious projects. 

For a new player in this business, maintaining and selecting partnership will always be an 
integral part of the company’s activities to co-create innovative projects, and other 
opportunities. In addition, the company runs their business in a time of market uncertainty not 
in the time of bull market economy. Furthermore, the market uncertainties, internal negotiation 
dynamics and changing interests of business partners led the company to not being able to co-
create such projects.  

1.2 Business Issue 

Company Strategy should give a sense of direction, legitimation, motivation (De Wit, Bob. 
and Ron Meyer, R., 1999), and most of all results. Once a strategy does not provide a result 
that it should give, and the company must change it in order to save an organization and its 
purpose to survive and grow. Leaving the strategy in astray or in a stage of deviation shall 
influence the financial and most of all motivational well being of its organizational member. 
Hence, this course of action shall halt the organization to have a competitive advantage. 
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In this case, the changes of internal capability and marketing opportunities will shape the 
strategy revision of the company. Rational framework (Fajar, Mangkusubroto, & Sunitiyoso, 
2012) and strategic design (Rahman, Mangkusubroto, & Sunitiyoso, 2012) such that 
formulated in previous studies are practical and simple approaches that can be easily re-
applied in this case.  

1.3 Limitation and Constraints 

The objective of this study is to analyze rational decision-making process on best 
alternatives of project selections. Consequently, the discussion will not focus on financial and 
project scheduling details aspects of every evaluated project.  

The study also focuses on the interest and rationality of the company and not to the interest 
of industrial perspective. This shall also means that it focuses solely on rational framework 
regarding company strategic management decision. Hence, it will not try to elaborate the 
project management or risk management of each decision.  

It is impossible to imply that by using a rational framework, the result and the process of 
decision-making shall become fully rational in a sense where decision makers were not limited 
in their ability to both gather and process information relevant to decision making as stated in 
a study of bounded rationality (Simon, 1991). In short, there is no pure rationality that uses 
perfect information (but always under constraints of limited time, knowledge, and 
computational capacities) to a decision, but there is only rationality in a form of simple 
heuristics that make a decision maker smarter (Gigerenzer & Todd, 2009).  
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2. Business Issue Exploration 

Exploring the business issue, the discussion must first start with evaluating the projects that 
the company handled. The discussion must give the necessary detail of the company situation. 
Then the discussion can probe the strategy issue (section 1.2) with a combination of 
frameworks to find solutions to the deviated performance of the projects. In dealing with the 
strategy issue, the company must realize that there is internal change in the organization 
structure where, the organization has changed into a fully family owned company (Rahman, 
Mangkusubroto, & Sunitiyoso, 2012). Rational framework is considered beneficial to regulate 
rationality of the company based on the issue analysis provided in section 2.1 Evaluation of 
the projects. A conceptual solution must use rational framework to minimize cognitive bias 
and irrationality that may drive decision-making process away from an optimal solution. The 
framework shall be prescribed using methods from Kepner-Tregoe approach (Kepner & 
Tregoe, 1981) which is considered a popular rational thinking approach for problem solving 
(Morris, 2012) and decision making. The method has also been successfully implemented in 
many areas of applications (Kepner-Tregoe, Inc., 2013).   

2.1 Evaluation of the projects 

March 2012, Government of Indonesia has not decided whether to continue or not to 
continue the project as a solution for the subsidy crisis. Even if the project will be again tender 
in The Ministry of Energy, the company chance was being challenge by the user within the 
ministry. In that condition, the company needs to form partnership to do the project and 
distribute the workload efficiently. Therefore, in parallel the company takes an effort to do 
four other probable projects as shown in Figure 1.  

Even though the company can claimed that it had implemented (Fajar, Mangkusubroto, & 
Sunitiyoso, 2012) a successful long-range RFID pilot project in Indonesian Energy Ministry in 
2011, it does not mean that the next project was theirs. Moreover, central government shift the 
project to a government own company through different ministry (International Institute for 
Sustainable Development, 2012). However, after a year dwelling to strive in the four other 
projects, it seems that what they proposed for the other three sweet spot projects did not match 
the customer demand. In the other hand, they had invited to a slightly different project that 
they can handle but not in their previous strategic sweet spot as explained in section 1.1 
Business Issue, and ending up with a success that leads to many opportunities.  

As previous in previous study (Fajar, Mangkusubroto, & Sunitiyoso, 2012), PTS uses 
causal predictive rational approach to weight every project decisions to enter, execute and 
evaluate every of its aspect based on the governance of PTS strategy (Rahman, 
Mangkusubroto, & Sunitiyoso, 2012). With that decision-making governance, the company 
found that not all of the project that they attempted would bring them to profitability and 
sustainability of the company business. In parallel, when there was an internal change of 
management to a family own and managed company, PTS did not change the strategy directly, 
PTS waited until the all the project and effort completed for a year. PTS did not realized that 
the absence of internal technical oriented partner as stated in previous study (Rahman, 
Mangkusubroto, & Sunitiyoso, 2012) will give another dimension of opportunity to PTS. In 
that condition, PTS instantly and intuitively decided to be flexible in deciding to attempt such 
monorail feasibility study and ending up delivering the project successfully. 

The three sweet spot projects like Cement Queuing System, Coal loading system and 
fertilizer traffic system was unsuccessful and taken over by another competitor based on 
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various reasons. The reasons and evaluation of every project shall be directly analyzing in 
section 4 problem analysis. 

There five recorded project evaluations and four out of five of the projects were inline to 
consulting services and system integration previous strategic sweet spot. These projects were 
Public Transportation Control by Long Range RFID, Cement Queuing System, Automated 
Coal Loading System and Fertilizer Traffic Management that were projects that in the sweet 
zone project category of PTS. However, the company classified one project to be outside of 
the sweet spot of the company. It is because that the project was Monorail and Its business 
feasibility analysis project and it does not deals with engineering detail design but only a 
financial and policy decision making report based on economic benefit and cost analysis. In 
addition, this project can be said as an outside the box effort of PTS and ignoring the rules 
made by the previous strategic sweet spot project preference.  

Based on strategic group mapping of the company (Rahman, Mangkusubroto, & 
Sunitiyoso, 2012), there are five big projects evaluation of PTS that can be put into analysis 
such as described in Figure 1. The projects were group in strategic positioning such as need-
based strategy and access based strategy. In Figure 1, classification of product and services as 
shown are categorized to general contractor and hardware suppliers, design service and 
implementation service in the scope of general engineering, power electronics and 
transportation, and IT Operational management and telecommunication. 

Different from other result, Monorail and Business Analyst project achievement has made 
them done and capable in outside of their previous sweet spot. Consequently, these findings 
have raised a question to the internal team of the company regarding its strategy. It is not just 
only that the customer has invited them to a better prospect of next projects, this type of 
consulting did not bring risks of high cost in asset and human resources. As a financing and 
business consultant and project initiator arranger, there are minimum risks and effort in this 
aspects and the customer gave more appreciation and respect to such effort and task 
completions.  

 

Figure 1 Projects Evaluation of PTS with classification of business model and strategic mapping  
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Even though PTS might successfully operate as a team and deliver a project to a particular 
customer, it does not mean that it will repeat it success in the next opportunity. In competitive 
environment, internal and external forces may change and result another effectual control. 
Therefore, PTS must do another predictive causal effort to determine the next step of the 
organization in parallel effectual control and actions should be taken parallel to the causal 
decision making.  

 

Figure 2 Intuitive Interpretation of the situation 

Solving this complex decision-making cannot be intuitively expressed such as described in 
Figure 2 because it deals with multiple concerns and the judgment that must consider based on 
the project evaluation, best next position of PTS and future anticipation. Evidently, it required 
a rational framework so that it can explicitly shared and communicated openly without hidden 
agenda of each decision makers so that the organization can conclude the new direction. 

2.2 Irrational forces  

To generalize the condition and situation of this case, this is the case where a young CEO 
in deciding a business strategy for a start-up family owned company as stated in 1.2 Business 
Issue. In many decision-making studies stated by Dan Ariely (Coursera Video Lecture 1.6, 
0:19) that intuition fails in many cases especially those that the decision maker lack in 
experience and deals a lot with emotion. One case where intuition cannot be fully trusted is 
when the young CEO and his wife want to decide the direction of the family owned company 
that is funded by the CEO's father in law. In this case, there is a special condition, that the 
CEO's father has an unfulfilled achievement in his private sector career but has many 
industrial expertise compared to the father in law side who just want to retire from his 
successful career in government. In this condition, at least there are irrational forces from the 
father of the CEO where also in this case are the Chairman of the company. It is because that 
he has his own interest and ideas of what the business should be like, a descriptive issue 
(Coursera Video Lectures, Week 1 Office Hours, 2:34) as well as frequently ignoring the 
formal method of decision making, a prescriptive issue because of the family relationship. On 
the contrary, the father in law, which is the majority Shareholder and Company Benefactor, 
can be said to be more neutral. 

This case has a very high degree of irrationality because there is a high chance that the 
father over power his son with his appeal to emotion to win his interest. In this case, the father 
as The Chairman has his own plan that would shape the business culture and approach of the 
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organization. He implicitly proposed that the family should take the business as traders that 
can withstand a high market uncertainty and maintain sustainability of his financial position, 
which is not a wrong if according to his own interest. However, the CEO has a naive intention 
to grow the organization so that in the future of the company is able to have a competitive 
product and good brand power while his product is not yet ready. With the premise that the 
company benefactor has limited resources, the Chairman is in direct competition with his son 
in terms of proposing business to the CEO's father in law. Also with the assumption that each 
decision maker knows their counter part for a relative long time, emotion can play a part in an 
unprofessional manner and thus this situation shall deviates their intuition. 

The rule of thumb to formulate a strategic direction of a company is to consider the 'two 
analysis' which are internal and external business analysis as equivalently done by previous 
study  (Rahman, Mangkusubroto, & Sunitiyoso, 2012). So the 'rational way' to solve this 
problem is the directors, boards and the chairman have to sit together and decide what is best 
for them and the organization in terms of what they have done, what they can do and what best 
for the future based on the results of the two analysis of the organization in a formal way. 
However, finding what is best for the organization may not go in that rational manner because 
the formality in decision-making is often avoided. 

By assuming that (Coursera Video Lecture 1.6, 0:19) people are myopic, full of deceit, 
easily confused, not always be able to compute all the option intuitively and always heavily 
influenced by emotion. So, the alternatives in solving this descriptive and prescriptive issue 
are that the CEO must truly take actions based on an assumption that a person is always 
restricted with decision biases, does not have good intuition and must rely on empirical 
evidence to minimize his emotional influences. 

There are two alternative in solving this problem, one way is to not continue to this 
business scheme if emotions, psychology of money and competitive nature of an individual 
consume and damage the relationship of the family. However, the second solution is to find a 
common interest of the CEO and the Chairman, descriptive solution. As long as there is 
common direction based on their background, situation and business skills, they can 
synergized into a good team in the organization. Once they are in common ground, they must 
do the test and produce a presentable simple report, prescriptive solution. One test that can be 
done is to evaluate company projects that can be done based on their background and project 
that they have done. Moreover, the report must be evaluated in a recorded board annual 
meeting as an opt out decision-making process (Coursera Video Lecture 1.2, 9:44). In other 
words, if one participant does not attend he or she shall accept the decision of the meeting. In 
addition to that, in the beginning of the meeting and in the introduction of the report there 
should be a reminder of their common interest and vision and mission of the organization in a 
form of a passage to regulate the fudge factor of the meeting attendees (Coursera Video 
Lecture 3.2, 2:55). Consequently, these methods will induce them to make a rational decision 
such that it will force them to maximize the use of reasoning and minimizing the use of 
intuition and perception, as that point out in an academic paper about maps of bounded 
rationality (Kahneman, 2003). 

2.3 Applying Rational Decision Making Process 

After knowing the reason behind the purpose of having rational framework, there are five 
sequenced stages of stages decision making process to be implemented with every bias to be 
addressed and negates as following points: 

 Knowing and analyzing the situation is the first point to be analysis. In this stage the 
process must negates biases that arises from conflict of interests and must optimize 
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the rationality towards the common interest of PTS. This analysis shall investigate 
in this section 3.  

 Next point is how to evaluate project experience by a systematic approach of 
evaluation. This effort must induce the decision maker to accept empirical result 
and reasoning rather than intuition. This analysis shall take place in section 4.  

 Third point is to decision analysis by using evaluation of multiple related attributes 
versus alternatives solution of project based on previous problem analysis solution. 
This analysis intends to negate biases of self-pride and is produced in section 5.  

 Anticipating PTS future action based on the result of decision analysis result must 
empower self-control and focus in the project selection. This analysis is synthesized 
in section 6.  

 Last point was recommend on how to implement Rational Process that has been 
selected to the management decision making and business analytical process so that 
future activities and process is better also serving the best interest of the company 
with respect to their competitive dynamics and motive of strategic internal and 
external alliance shall be investigated in section 7. 

2.4 Conceptual Framework 

Conceptual frameworks is structured in four blocks of a processing analysis. This 
systematic approach uses input, process, and feedback to produce output result for maintaining 
organizational performance with analytical process shown in following figure. 

 

Figure 3 Conceptual Framework of Investigation (Fajar, Mangkusubroto, & Sunitiyoso, 2012), SA, 

PA, DA and PPA are rational framework based on methodologies from Kepner Trogoe (Kepner & 

Tregoe, 1981) 

Rational decision-making concept which is based on a concept of choosing a maximum 
payoff or self-interest maximization or rational choice theory (Sen, 2008) shall be the system 
input. Company Strategies shall also be an input for the system alongside of the project issues 
and situation, which was not in the course of the targeted vision and mission.  

The inputs shall be process by previous study, previous results and current issue, which is 
situational analysis or SA, problem analysis or PA, simple multi-attribute rating technique or 
SMART analysis and potential problem analysis or PPA. SMART analysis also has to be in 
combination with concepts of partner selection and combining them with communications so 
that it shall produce a PPA on future project. These processes shall be feedback framework of 
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competitive dynamics concept which bring an analysis that every processes shall be in the 
realm of competitions between company to win a project and have competitive advantage 
among rival firms. The processes shall also be feedback with motive of strategic alliance 
concepts that always evaluating status of partnership for the purpose of the company’s best 
interest of PTS and their partner’s best interest. 

 

2.4.1. Kepner-Trogoe Analytical Process 

Kepner and Trogoe claimed that (Kepner & Tregoe, 1981) the four basic patterns of 
thinking have not altered substantially since emergence of the human race. They also state that 
the patterns are universal and universally applicable to any situation.  

Biases

Bounded Rational

Intuitions

Sorting out the
Issues, Prioritizing
and Assessing its 

Classification

1. Situational Analysis

Actual Decision
Making

KT Analytical Process

Rational
Management

Not Optimal
Solution

Rising the standard of rationality

2. Problem Analysis:
Analyzing what has been

happening

3. Decision Analysis:
Maximization payoff

in choices

4. Potential Problem
Analysis:

Analyzing Future

 

Figure 4: Kepner Trogoe Process 4 of thinking pattern.  

Kepner and Trogoe state (Kepner & Tregoe, 1981) that the first pattern is assessing and 
clarifying which an assessment of "what's going on" called Situational Analysis (SA). Second 
pattern is cause and effect which is assigning to what a person observed and what is been 
happening called Problem Analysis (PA). Third pattern is making choices which enable a 
person to make reasoned decisions called Decision Analysis (DA). The fourth and last basic 
pattern of thinking enables of KT Process enables a person to look into the future to see the 
good and bad it may hold called Potential Problem Analysis (PPA). The 4 logical and 
sequence framework shall be elaborated in  

Kepner and Trogoe claimed (Kepner & Tregoe, 1981) that every person have the inherent 
capacity to think in terms of Situation Appraisal, Problem Analysis, Decision Analysis, and 
Potential Problem Analysis. Also, they argued that these processes are basic and natural like 
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shown in Figure 4: Kepner Trogoe Process 4 of thinking pattern. However, the challenges in 
that book are to apply their basic thinking patterns to management concerns. And more 
challenging part is for a team to learn to think together.  
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2.4.1.1. Logical Sequence of Situational Analysis 

A. Situational Analysis

A.II Separate:
 Break broad concerns into more 

clearly defined sub concerns
 List additional concerns 

that must be resolved

A.I Recognize Concerns:
 Current or Future Issues
 Deviation Problem
 Issues of Threats 
 Opportunity Lists

A.III Set Priority:
Decide in which order to
work on your separated
concerns

A.IV Planning for
Resolution:

 Select the appropriate
process to resolve each concern
 Plan the Who, What,
Where, When and Extent of
the resolution

 

Figure 5: Situational Analysis Process (Kepner & Tregoe, 1981) 

PA, DA and PPA consist of analytical techniques and their purpose is to resolve situations 
and issues. However, SA such as explain in figure 5, consists of evaluating techniques that 
lead to proper selection and use of those analytical techniques. SA enables managers to make 
best possible use of those techniques by showing a person where to begin, how to recognize 
situations that require action, how to break apart redundant and confusing issues, how to set 
priorities and how to manage a number of simultaneous activities efficiently such that require 
in the research question.  
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2.4.1.2. Logical Sequence of Problem Analysis 

B. Problem Analysis

B.1. Deviation Statement:
Stating the Problem Structure

B.2 Deviation Specification:
Specifying IS and IS Not, What

Where When and Extent

B.3 Root Cause Analysis Development:
Discussion Distinctions and Changes

B.4 Root Cause Tests:
Testing for the most

Probable causes
qualitatively

B.5 Root Cause Verification:
Verifying the most 

probable cause

 

Figure 6: Steps of Problem Analysis (Kepner & Tregoe, 1981) 

Problem Analysis provides the framework (showed in Figure 6) to increase level of quality 
and performance which is not being achieved. The framework breaks the information which is 
being used to identify a deviation. The deviation or may be deviations probably appear in the 
performance of people or the performance of systems, policies, or equipment. Structure of the 
deviation is as follows in Figure 7: Structure of a problem.. The analysis then relates the effect 
that is observed to its probable cause. Only then can we be sure of taking appropriate 
corrective DA that can correct the problem and keep the organizational from happening again.  

Should Should

Change

Actual
Peformance

Structure of a problem
Past t=0 Present t=x

Deviation

 

Figure 7: Structure of a problem. (Kepner & Tregoe, 1981)  
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2.4.1.3. Logical Sequence of Decisions Analyses involving multiple objectives 
using SMART 

There are steps to as in reasoning the logical sequence of decision analysis by using 
SMART (simple multi-attribute rating technique). SMART analysis has the same purpose as 
DA from Kepner and Tregoe. However, SMART is a simplified approach which utilizes 
simple utility relationships. Data normalization such as explained in step C5, and to define the 
SMART utility functions can be performed using any convenient scale to the decision maker. 
The SMART methodology allows for use of less of the scale range if the data do not 
discriminate adequately so that, for example, alternatives, which are not significantly different 
for a particular criterion, can be scored justly. The steps of SMART analysis are as describe 
bellow and figure 8: 

 Step C1: Identify the objective and scope of the decision maker. In this final report, it 

shall be assume as the PT. Sejahtera CEO. Also, because of the multi Solution that the 

problem analysis (PA) could have then the decision maker also should be accounted 

with PA result. 

 Step C2: Identify the alternative courses of action.  

 Step C3: Identify the attributes which are relevant to the decision problem.  

 Step C4: Determine a weight for each attribute. This step is a reflection how important 

the attribute is to the decision maker. In this problem, BOD, CTO and CMO shall also 

rate them. 

 Step C5: For each attribute, assign values to measure the performance of the 

alternatives on that attribute.  

 Step C6: For each alternative, take a weighted average of the values assigned to that 

alternative.  

 Step C7: Make a provisional decision. 

 Step C8: Perform sensitivity analysis to see how robust the decision is to changes in 

the figures supplied by the decision maker. 
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MICROSOFT CORPORATION

Step C1: Identify the Purpose

Step C2: Identify the alternatives

Step C3: Identify the attributes

Step C4: For each attribute, assign values

Step C5: Determine a weight for each attribute

Pay to $

Step C6: For each alternative, take a weighted average 

of the values assigned to that alternative.

$

Step C7: Make a provisional decision.

$$

Step C8: Perform sensitivity analysis to see 

how robust the decision shall be

C. Decision Analysis:
Maximization payoff

in choices

 

Figure 8: Decision Analysis process with SMART (Goodwin & Wright, 2004) 

There 5 axioms as stated by Goodwin for doing SMART analysis, those are Decidability 
(able to be decided), Transitivity (ability to prefer clearly), Summation (clearly calculated), 
Solvability (ability to solve) and Finite bounds for upper and lower value in quantitaive 
scoring. 
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2.4.1.4. Logical Sequence of Potential Problem Analysis 
What is important when finding out what lies in the future is that what can go in the plan 

that is made in the Decision Analysis and what can a person anticipate them. Most people who 
are risk ignorant simply ignore the future and usually trap in the present activities. In 
anticipating the future framework, Kepner and Tregoe propose a rational process such in 
Figure 9. 

4. Potential Problem
Analysis:

Analyzing Future

4.1 Action Plan Statement

4.2 Anticipate Problem

4.3 Anticipate Likely Causes

4.5 Provide Information

4.4 Select Preventive
And Contingent

Action
 

Figure 9: Phases of Potential Problem Analysis (Kepner & Tregoe, 1981)  

The system shall an output that produces tools to manage activities, engineering proposals 
and resource management as well as rational management which is the people who uses the 
tools and documentations for the company.  
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3. Situation Analysis  

SA appraises as a starting point of current company situation, recognize its situations that 
require action, break apart redundant and confusing issues, set priorities and manage a number 
of simultaneous activities efficiently such that require in the investigation points and govern 
from conceptual framework based from the data of section 1.1 and 1.2. Consequently the 
arrange appraisal shall be tabulated as following figure 10. 

 

Figure 10 Situational Analysis Summary of Investigation 

After sorting out all the relevant issues with respect to the project evaluation, industrial 
selection and preparation SA can be tabulated. In figure 10 shows separate the problem with 
category such as urgency, extent of impact and trend of the problem resulting resolution 
planning of PA, DA and PPA. In DA Evaluating experience of previous project, selecting the 
next actions based on the best interest of the company and analyzing and preparing challenges 
that lies ahead in the options. Moreover, In PPA is the continuance of results from DA as done 
in previous study (Fajar, Mangkusubroto, & Sunitiyoso, 2012) and guided by rational 
framework promoted by Kepner-Tregoe (Kepner & Tregoe, 1981). 

Based on the two guidelines, structured situational appraisal is constructed to have three 
main issues. First is strategy evaluation based on the project, which is the main problem in 
project evaluation and shall be the main concern of industrial selection regarding project. 
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Second is project and partnership selection concern, which shall be based on root cause 
recommendation. Final issue shall be risk analysis, challenges and preparation for the three 
best selection of the selected course of action. 

As describe in figure 10, has been selected the first task to be analyzed because of the 
importance shown by the three situational category which is urgency, impact extent and 
possible growth of problem. Project and Partnership selection shall be the second in concern, 
as possible growth category rank qualitatively to be a medium.  Next project risk and strategic 
roadmap evaluation shall be the last importance as it has only one high category. 

Comparing figure 2 and figure 10, it can be seen that rational framework offer sequence 
and structured analysis which shall be easier to understand and make solution planning to be 
interconnected and concise recommendation with respect to rationality and interest of the 
company or common interest of company decision makers.  
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4. Problem Analysis 

 Problem Analysis provides the framework to increase level of quality and performance 
which is not being achieved based on the data of 2.1. It shall constitute sequential task such as 
problem structure, PA specification, generating plausible causes and verifications. The 
problem structure breaks the information which is being used to identify a deviation as shown 
in figure 11. The analysis then relates the effect that is observed to its probable cause. Only 
then can we be sure of taking appropriate corrective DA that can correct the problem and keep 
the organizational from happening again. 

 

Figure 11 Problem Structure of Investigation 

Again comparing to figure 2 and figure 11 structured rational framework offers a better 
understanding and communication to isolate a problem and identify impact as well as continue 
the analysis to find root cause and validate them. These sequence steps is done in figure 12 to 
figure 14 sequentially. Although this distinct rational solution can be used as a concise 
alternative, it is only one of many rational methods or any other customized framework. One 
that is used in this paper is a combination of rational framework (Fajar, Mangkusubroto, & 
Sunitiyoso, 2012) with a strategic management framework that was used in a porters strategy 
principals (Rahman, Mangkusubroto, & Sunitiyoso, 2012). 
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Figure 12 Problem Analysis Specification of Investigation 

PA specification focuses on the analysis to match the plausible deviation to the problem. 
The analysis identifies with what, where, when and extent specification. It then found that 
previous strategic perspective and sweet spot selection led to changes of the problem as shown 
in figure 6. This was proven by a project that was not on the sweet spot has resulted a better 
position of the organization by giving the organization less risks and effort to produce 
sustainability. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1483



20 

 

 

Figure 13 Test Causes Generation 

After knowing a plausible cause from PA specification, then it must be tested through a 
number of causes with respect to every project. Possible causes were viewed in three aspects. 
These aspects are (1) Technical and Networking Capability; (2) Competitive Dynamics and 
Market Challenges; (3) Sustainability and Business Model Calculations. 

These three aspects are elements to the sustainability and always interconnected, but one of 
them has shown to be the root cause as it is tested in figure 13. In figure 14 the root causes is 
declared and synthesize a recommendation for a better decision for future project and business 
of organization. 
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Figure 14 Root Cause and PA Recommendation  

This shows that industry and sweet spot selection of PTS has to change in order to get 
better sustainability, competitive dynamics and still suites PTS technical competence. 
Moreover the solution of the problem are based on systematic reasoning and not solely based 
on decision maker intuitions which satisfy the second stage of decision process.   
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5. Decision Analysis  

There are steps to as in reasoning the logical sequence of decision analysis by using 
SMART (simple multi-attribute rating technique) based on the solution of Problem Analysis a 
new formulation of strategy (Rahman, Mangkusubroto, & Sunitiyoso, 2012). SMART analysis 
has the same purpose as DA from Kepner-Tregoe. However, SMART is a simplified 
approach, which utilizes simple utility relationship based on section 2.4.1.3. 

 

 

Figure 15 Generating Alternatives and DA Purpose from Diamond Strategy and its 

PA Analysis Recommendation 

To determine next business solution, several alternatives are developed to be then analyzed 
in determining one optimal solution for the Company’s business issue. It may not necessarily 
analyze the solution alternatives one by one, but he/she could directly focus on one business 
solution and then analyze the possibilities that the solution could address the issue that is 
being faced by the company. However in order to do that, a new strategy must be synthesized 
in order to give PTS purpose and direction. The Strategy must be a blend of technical capacity 
and capability that PTS have and newest project experience that PTS has succeed to complete 
such explain in figure 2. The strategy must also incorporate internal capability of individual of 
PTS that has proficiency in business administration, networking in Investment Banking and 
Project owner of Transportation and Sustainable Energy in Indonesia. Consequently, strategy 
of PTS has return back to project managing and arranging before the project of Subsidized 
Fuel Control with long range RFID for public transportation as described in figure 16. 

Based on a study (Fredrickson, 2001) on a model which is point out to be proven  
(ProvenModels B.V., 2005) by a publisher, an organization that seek out an appropriate 
strategy which can complete the rational framework which about already planning. Strategy 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1486



23 

 

choices are shown in the figure 9 which comprises of arena, vehicle, differentiation, staging 
and economic logic. The choices that strategy model offer shall direct the course and purpose 
of DA which is the whole 1 step of DA. This strategy diamond also direct and clasify 
alternative to be in to groups, blue project group in figure 16 is clasified as status quo project, 
a new sweet spot alternative project is grouped with the red color projects that resulted below 
the strategy diamond.  

Maintain IT Project and 

make partnership with 

small entities to have 

competitiveness

Maintain Architectural, 

Networking and Project 

Management Capability in 

IT Telco

Explore New Possibilities 

in Transportation and 

Business Consultancy

Explore New Possibilities 

in Infrastructure and 

Business Consultancy

Explore New Possibilities 

in Sustainable Energy and 

Business Consultancy

5 2 2 3 1

1.Sustainability 0.74 1.30 1.30 1.12 1.67

3 3 2 4 1

2. Marketing 

Intelligence Power
1.06 1.06 1.24 0.88 1.59

4 4 3 3 3

3. Organizational 

Complexities 
0.86 0.86 1.04 1.04 1.04

1 1 2 3 2

4. Technical  

complexities
1.43 1.43 1.12 0.96 1.12

2 2 3 3 3

5. Brand Building 1.08 1.08 0.93 0.93 0.93

2 2 3 3 3

6. Commercial 

Requirement
1.05 1.05 0.90 0.90 0.90

1.11 1.95 1.56 0.82 2.58  

Figure 16 DA Results 1st and 3rd rank option to be a new sweet spot project and 2nd remain in the 

previous sweet spot project 

By following the sequential step of DA, DA result shown in Figure 16 can synthesized 
with the alternative brought by Figure 9 and attributes which is still the same from that of 
previous study (Fajar, Mangkusubroto, & Sunitiyoso, 2012).  

DA results in Figure 10 shows quantitative sum of qualitative judgments guide the 
satisfying course of action that are induced based on common interest of all PTS decision 
makers and negating self motivation. If in the case that the internal forces changes for 
example the chairman leave the company, then this template of decision making can quickly 
be applied, and resulted to select the IT project selection which in this case the second best 
decision.   

An analysis that may or may not be an explanation is that the result of intuitive analysis 
shown in Figure 2 and DA result give the same result, which lead a revision in sweet spot for 
what ever reason because of its empirical result that shows a better Industry and opportunity 
await PTS. One thing that may be beneficial is rational sequential and structured method is 
one way to give second opinion and communication. However, strengthening networking 
option 2 still considered satisfying and can also be a solution which only needs a minimum 
PPA and Roadmap revision to strengthen Industrial networking. 
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6. Potential Problem Analysis 

What is important when finding out what lies in the future is that what can go in the plan 
that is made in the Decision Analysis and what can a decision maker anticipate them. To 
avoid risk ignorance which simply ignore the future are usually trap in the present activities. 
In anticipating, the future framework shall be the as previous study (Fajar, Mangkusubroto, & 
Sunitiyoso, 2012) and tabulated as shown the following figure 17.  

 

 
 

Figure 17 PPA for the 3 preffered options  

Even though the company entering new sweet spot, the nature of business is still in the 
scope of project based activity. It is therefore will result a PPA that shall be the same as 
previous study (Fajar, Mangkusubroto, & Sunitiyoso, 2012) such that shown in Figure 17. As 
in previous study, the course of action option one two and three from the corresponding DA 
option shall be review to 6 statement of potential problem. However, there should a further 
exploration of industry such that done such as investigating geothermal industry that is to 
unlock huge Indonesia Geothermal Resources (Ardiansyah & Putri, 2013). The analysis shall 
also cover a new roadmap and its anticipated strategy plan that comprise of external internal 
analysis, sweet spot and activity map if required. In this method, the organization may cruise 
and self regulate based on the best future interest of the company. 
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7. Conclusion and Recommendation 

Based on Theoretical frameworks in figure 3, this systematic approach uses previous study 
rational thinking and strategy as input, rational framework as process, and self interest or 
organizational interest rationality as feedback to produce output result for maintaining 
organizational performance with analytical process.  

It has been found that rational framework gives a better understanding to a project problem 
identification and prioritization. In a structured analysis of SA, there is a better mapping of 
prioritization and separation of issues which was not shown in an intuitive interpretation of 
project. Furthermore, the separated issues that has been prioritized can then be planned a 
suitable analysis which can be solved accordingly. It is found that there are three separate 
issues that has to be further investigate which were solving corporate strategy, decide projects 
that give better pay off and map potential problem of selected project. 

In applying Problem analysis through structuring the problem and giving problem 
specification, it can be found that sustainability is the main issue of PTS attempting or 
retreating from a project. It is also found that by testing sustainability issues of PTS efforts has 
high correlation with less profitability and longevity of that project. In other words the ability 
of that project to produce another project or open up new possibility of business or income, or 
it can be called the sustainability of that project to keep bringing business and stream of 
income to PTS. In addition to that, compare those failed projects to a successful business 
analyst and consulting project in Sustainable Transportation, this consulting project seems 
bringing more pay off to PTS rather than previous Industrial sweet spot. Hence the solution of 
this shall be to formulate new strategic management choices. 

Before making a decision on future project, PTS must revise a new strategy. This strategy 
shall be used to govern new and agreed valuation of the decision. After having done the 
process of rational decision making through SMART analysis, it can be concluded is that 
decision makers in PTS still weight that previous strategy still wants to be implemented and 
satisfying. It is so even though empirical evidence and rational calculation shows that 
competitive industrial dynamics are hitting them hard on their sweet spot project. This is 
shown by having status quo project with a new strategy as number two result of DA even 
though rationally put by PA wanted a change in industrial sweet spot preference. However 
second and third option favor a search in new industry with a new strategic perspective. 

It also can be concluded PTS must investigate the competitive dynamics environments so 
that PTS be able to compete in the new industrial sweet spot. PTS should also have better 
networking and marketing mapping in the new industry in order to have a complete view in 
the competition and better position to the selected project. 

In this study, at least there can be three recommendations output to PTS. One is to be more 
prepared through further identifying new risks and challenges that were not done in PPA. 
Second is to have open mind in the business decision even though done rational thinking has a 
dynamic solution that can change if there is sudden change that can affect sustainability and 
growth of PTS. The rational framework that the organization has agreed such in this study 
should guide dynamic Organization structure and Intuitive approach of decision-making. This 
last option can be such tool as a project Information Memorandum that have sustainability 
calculation of a project or a negotiation point of a business model which can be a selling point 
of a project or Investment Banking Rational Decision Making. This Information 
memorandum document shall be beneficial in knowledge, negotiation and decision making of 
project financing. 
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Abstract

There are a number of important applications in which one must identify behavioral changes
in data. We will study the classical change-point problem in which one must estimate the lo-
cation of a change in behavior from a given data set. In the case in which the statistical errors
are independent, the problem has been widely studied and there exists a wide literature that
spans a number of distinct fields. On the other hand, for cases in which there is dependence
in the statistical errors, the standard techniques that can be applied in the independent case are
not appropriate and there are much fewer results in the literature. In recent years, the impor-
tance of effects associated with dependence in data has been more completely understood and
it has become increasingly clear that dependence can lead to fundamentally different behavior
than is observed in problems with independent data. This is true in a number of applications
relating to financial data in which dependence can play a critical role in determining the price
dynamics and hedging strategies. It is also of crucial importance in telecommunications data.
In this work, we will discuss the role that dependence plays when attempting to identify a sin-
gle change point in a continuous process via discrete observations and consider how increasing
the frequency of the observations affects the accuracy of the detection process.

There has been extensive work on the change-point problem and authors from a number of
fields have made important contributions. This has led to a number of varied techniques being
applied such as linear-model based approaches and nonparametric approaches. We refer the
reader to Basseville and Nikiforov (1993) for a comprehensive review of the subject.

It is probably true to say that most of the works have focused on the case of uncorrelated
processes or independent data. In particular, Carlstein (1988) studied sequences in which
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the distribution is stationary on both sides of the jump and using a class of nonparametric
estimators that are based on cumulative sums of empirical distributions on either side of a
proposed change-point. A very general class of estimators was proposed by Dumbgen (1991)
who obtained anOp(n−1) rate of convergence, wheren is the number of data points.

A method based on wavelets has been proposed by Wang (1995) to estimate the location
of a discontinuity of a process in which the mean varies continuously on either side of the
discontinuity. Wavelets were also used by Wonget al. (2001) who considered jump detection
in a heteroscedastic autoregressive model. In this case, he proved the consistency the proposed
estimator.

Heavy correlations in the noise make the problem significantly more challenging. One of
the few results for long-range dependent sequences was obtained by Ben Harizet al. (2007)
who considered data with long-range dependence where correlations decay to zero algebraically
or faster. In this case they found that a natural family of estimators (similar to that proposed
by Dumbgen) achieve theOp(n−1) rate of convergence.

However, as far as we are aware, previous works cannot be applied to the case in which
there is a finite interval and the sampling frequency tends to infinity. This is because the noise
in the processes in previous works have had either independent increments, weakly dependent
structure, or at least with correlations structures that tend to zero.

When any continuous process is sampled at sufficiently high frequency it is clear that cor-
relations between neighboring points must become important. Therefore, the work presented
here is of importance to any application in which one must detect a change in behavior in a
continuous random process. In this case, we show that the traditional estimators (based on
cumulative sums) and wavelet-based estimators may not even be consistent. We propose a dif-
ferent class of estimators that use local information and show that these estimators dramatically
outperform cumulative-sum-based estimators and wavelet-based estimators. In particular, we
focus on the case of Gaussian data to derive concrete bounds on the probability of predicting
an incorrect change-point location.

We consider a model for our underlying process of the following form

Yt = δ1{t>θ} + Xt, t ∈ [0,T] , (0.1)

whereδ is the size of the jump andθ ∈ (0,T ) is the location of the jump. In particular, we
make the assumption that(Xt)0≤t≤T has a constant mean. Without loss of generality, we take
the mean to be zero. We further assume that the process has the following property (that is
typically used to ensure that a process is continuous)

∃α > 0,C > 0, such that fors, t ∈ [0,T ] , E(Xs −Xt)
2 ≤ C |s− t|α . (0.2)

In any application, one can only observe the process at a finite number of points. Without
loss of generality, we will setT = 1. Furthermore, we will restrict our attention to the case
of equally spaced observations of the following formt1 = T/n, ..., tk = kT/n, ..., tn = T. Using
the observations(Yti)1≤i≤n , the task that we aim to accomplish is to estimate within which
interval [θ̂, θ̂ +1/n[ the discontinuity in the process lies. We will adopt a localized version of
the cumulative-sum estimator of the following form

θ̂ =
1
n

min

(

arg max
1≤k<n

{|Uk|}

)

, (0.3)

with

Uk =
1

k− kl +1

k

∑
i=kl

Yi −
1

ku − k

ku

∑
i=k+1

Yi, k = 1, ..,n−1, (0.4)
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wherekl = max(1,k−L+1) andku = min(k+L,N). Here,L is a window for a mean compar-
ison between two subsequences of sizeL, one ends atk and the second starts fromk +1. The
parameterL can take values ranging from 1 ton.

We will show that this estimator dramatically outperforms traditional cumulative-sum es-
timators, and show that if the information used by the estimator is sufficiently localized, that
exponentially fast convergence can be achieved.

Key Words: Change-point detection, Correlations, Long-range dependence.
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Abstract 

 

A game is discussed that is played by two players on a topological space.  Play continues for 

infinitely many turns.  The existence a winning strategy for one player or the other corresponds 

to properties of the space in question.  These properties are fairly well understood for metric 

spaces (spaces with a distance function).   

 

Since we will not assume a background in topology we will survey the history of topological 

games in order to create some context for this game vis-à-vis other known games.  Typically, in 

these games, one player has a winning strategy if the space satisfies some sort of completeness 

property and the other player has a winning strategy if the space is somewhat far from complete.  

A paradigm for completeness versus non-completeness that is relevant here is the real number 

line versus the set of rational numbers.   

 

A game with infinitely many turns is necessarily unplayable in the real world.  Nevertheless, we 

will attempt to address whether there are applications for such games.   
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ABSTRACT 

Strategic decision making in management is clouded by uncertainty, and to deal with that, real 

options approach is advocated. Scholars have examined extensively the typology of real options 

available to managers but not the prominent typologies of uncertainties. The inability to 

discriminate between different types of uncertainties lead to partial understanding of real options 

and consequently the suboptimal and biased creation and management of real options. In this 

paper we apply three types of uncertainty (state, effect and response) of Milliken (1987), to real 
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options reasoning. This results in better theoretical understanding of strategic decision making 

using real options reasoning. 

 

 

 

INTRODUCTION 

Decision making under uncertainty is a fundamental problem for complex organizations, and 

coping with uncertainty is the essence of the administrative process [37]. Uncertainty is sought 

out as a source of innovation, and the ability to handle uncertainty through flexibility is a 

competitive advantage in the theories of strategy management, organization, innovation, 

entrepreneurship and international business [8,15,18,23,31].  

When uncertainty resolves itself, people will reevaluate and may want to change their choices. 

When such change occurs, effective responses can be due to serendipitous managerial actions or 

due to managers availing themselves of flexibility that was deliberately preserved [8]. The 

flexibilities created and preserved deliberately to enable future changes are formally viewed as 

real options, based on real options theory [42]. Real options theory proposes that firms can 

benefit by investing in options to respond to an uncertain future and by managing the investments 

in a sequential fashion as uncertainty is resolved [12,19]. 

In trying to handle uncertainties, one needs to know first which kinds of uncertainties one is 

currently facing [15]. While uncertainty in a financial option is clearly defined by the volatility of 

the stock price, uncertainty on real options in the real world requires further understanding. A 
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clear understanding of the differences between uncertainties in financial options and real options, 

as well their implications in management settings are essential in prescribing real options 

reasoning in both theory and practice. 

While flexibility has been examined in details by its types, some of the most important typologies 

of uncertainty have been left unconnected with real options. Such theoretical development is 

needed to advance the understanding of real options and to improve our management of 

uncertainty. In this paper, we expose real options by three types of uncertainty [32] in 

organizational settings: state, effect and response uncertainty. 

The three types of uncertainty form a concrete, intuitive and useful framework, relating action 

and environment across time and to explain many real world phenomena. As Kreiser & Marino 

[20] noted, while scholars from various fields have proposed various definitions and 

categorizations of uncertainty, they generally agree that the important thing is to choose one that 

fits the nature of the questions studied.  

This paper is the first, to the best of our knowledge, to apply Milliken’s categorization of real 

world uncertainties [32] to real options. This study contributes to the theory development of real 

options by highlighting effect and response uncertainties, which are non-existent in financial 

options and often ignored in the real options found in the literature. This paper also rebuts the 

common ‘higher uncertainty, higher options value’ findings, and points to uncertainty reduction 

as the source of options value and the key for management actions. The perception and 

management of uncertainty and real options form a heterogeneous competitive advantage of the 

firm on the edge of chaos. 
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MATERIALS AND METHODS 

Real Options Reasoning 

A real option is a decision that creates the right, but not the obligation, to pursue a future 

decision
1
 [41]. Options make sense under conditions of uncertainty, where it is difficult to predict 

the state of the environment in the future. Hence the value of “buying time” for the decision 

maker to be in possession of new information that will help him decide better later (i.e.: exercise 

the option or not). 

Real options have been applied to investment decisions [11,12], strategic decisions [3] [25], 

entrepreneurship [10,18,21], research and development [17,23,24], technological innovation 

[9,46], international business [39], and market entry [14]. 

Real options have also been prescribed as a way of thinking and reasoning, using which ‘strategy 

is seen as a process of organizational resource-investment choices, or options and therefore a firm 

can be viewed as a portfolio of options [6]. Real options reasoning argues that it is a rational 

survival strategy to use flexibility to reduce downside risk and increase upside opportunities 

[28,35]. It has been developed as a systematic strategy framework to inform strategic decision 

making under uncertainty [27,41]. 

While real options analysis is widely considered a promising line of research [42,44], with 

important practical implication, its actual use has not been smooth [1,5]. The possible reasons are 

varied, such as the lack of understanding of option pricing models and the difficulty of framing 

real options in parameters of financial options [35]. 

                                                           
1
 Here we introduce real options as defined in the literature of strategy, organization, and entrepreneurship. 
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Three types of uncertainty 

Despite the theoretical significance of uncertainty in management, the construct “has generally 

yielded inconsistent and difficult to interpret results due to poor reliability and validity of 

measurement instruments, and no clear evidence of a relationship between objective 

characteristics of the environment and perceptions of uncertainty” (Milliken, 1987: 135). 

Milliken [32] synthesizes the lament of many scholars of uncertainty that “the extant 

conceptualizations of uncertainty in management research do not distinguish between the types of 

uncertainty an individual experiences”. Thus, Milliken suggests three distinct types of uncertainty: 

state uncertainty, effect uncertainty, and response uncertainty. 

1. State uncertainty: “Administrators perceive state uncertainty when they perceive the 

organizational environment or a particular component of that environment, to be 

unpredictable”.  

State uncertainty is present when one does not understand how components of the 

environment might be changing and/or when there is an incomplete understanding of the 

interrelationships between elements of the environment. “For example, one might be 

uncertain both about the likelihood of deregulation as well as the likely behavior of 

competitors if deregulation occurs. Thus, in this case one knows neither the probability of 

deregulation nor the probability of a price war if deregulation occurs”. 

2. Effect uncertainty: “…is defined as the inability to predict what the nature of the impact 

of a future state of the environment or environmental change will be on the organization”. 

Milliken gives the example of “knowing that a hurricane is headed in the general direction 

of your house does not mean you know how it will affect your particular house”. 
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3. Response uncertainty: “…is defined as the lack of knowledge of response options and/or 

an inability to predict the likely consequences of a response choice”. Milliken adds: 

“Administrators would be most likely to experience response uncertainty either in the 

course of choosing from a number of possible strategies or in the course of formulating a 

response to an immediate threat of the environment”. 

According to Milliken, theorists that define environmental uncertainty as “an inability to assign 

probabilities as to the likelihood of future events” are referring to State uncertainty. Those who 

define it as “A lack of information about cause-effect relationships” may be referring to Effect 

and Response uncertainties, while “An inability to predict accurately what the outcomes of a 

decision might be” seems to adjust to the definition of Response uncertainty. 

Each of these uncertainty types considered together define the nature and character of uncertainty 

that surrounds a given decision [32]. Explicit in Milliken's thinking is that there is heterogeneity 

between individuals with regard to how uncertainty is reflected in the perceiver's decision 

policies. 

Milliken's uncertainty framework has been used for extending or reframing the theoretical 

assumptions on the role of uncertainty, such as in new product development [33], transaction cost 

theory [36], entrepreneurial action [29,30], leadership [43], social networks [16], and marketing 

[4]. 

Real Options reasoning under uncertainty 

The general method of this paper is to apply the typology of uncertainty defined by Milliken to 

both financial and real options. We propose the following model for illustrating the logic: 
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T0 is the moment in which an option is bought (in the case of financial options, as illustrated by a 

typical European option) or created (in the case of real options), and T1 is the moment in which 

the decision of whether to exercise the option is made. As we will see when we discuss the 

results, there may be State, Effect and Response uncertainties both at T0 and at T1, and each are 

labeled SUT0, EUT0, RUT0, SUT1, EUT1, RUT1. 

An important point to be made is that all uncertainties are regarding the state of the environment 

at T1. The State uncertainty in T0 is expressed as the difficulty to predict the State of the 

environment at T1, not at T0. The Effect uncertainty at T0 is about a lack of understanding of the 

effect of the state of the environment at T1 on the organization, and the Response uncertainty at 

T0 is about a lack of understanding of the consequences of the organization’s responses on the 

environment at T1. State, Effect and Response uncertainties in T1 are obviously regarding the 

State at T1 as well, indicating that decision makers still have uncertainties at T1 about the state, 

effect or effect at present. 

RESULTS 

The three uncertainties in financial options. 

First of all, it is illustrative to analyze the different uncertainties we have defined in financial 

options, where the relevant State is the price of the stock. 

T0 T1

SUT0

EUT0

RUT0

SUT1

EUT1

RUT1

Purchase/creation
of option

Exercising
of option

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1502



 
 

SUT0: Due to its volatility, it is difficult in T0 to predict the price of the stock in T1. Hence 

SUT0>0. 

EUT0: Regardless of the State (stock price) in T1, the owner of the option, at T0, have certainty 

about its effects on the organization. In other words, it is known at the time of purchase of the 

option that, once the price of the stock in T1 is fixed, it will establish beyond any doubt the 

value of the investment. Hence EUT0=0 

RUT0: Regardless of the State (stock price) in T1, it can be predicted in T0 that the responses 

available for the organization in T1 will be understood, as well as the consequences of each 

response. In other words, it is known at the time of purchasing the option that, once the price 

of the stock at T1 is fixed, the possible choices in that scenario will become clear as well as 

the consequences of each of those choices. Hence RET0=0 

SUT1: Due to the transparency of information in financial markets, there is certainty in T1 that 

the owner of the option has access to all the relevant information about the environment 

(stock price in this case). Hence SUT1 = 0 

EUT1: Just as in T0, there is no uncertainty about how the current price of the stock affects the 

organization. Hence EUT1=0. 

SUT1: Just as in T0, once the price is known, there is no uncertainty on the possible responses 

and the consequences of each. Hence RUT1=0. The responses (exercising or not) and their 

consequence can be calculated with certainty. 

From this analysis we can deduce that: 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1503



 
 

i. In a financial option the only relevant uncertainty is State uncertainty (the stock price). 

Effect and Response uncertainties are zero. 

ii. There is State uncertainty only at the moment of purchasing the option. At the 

moment of exercising, State uncertainty is zero (because the price is known). Since 

there are no Effect or Response uncertainties, once the State uncertainty is resolved at 

the moment of exercising, all uncertainties become zero. 

iii. Since the only prerequisite for the state of the environment to be defined (for the stock 

price to be known) is to complete the time lapse until the point in which the exercising 

decision must be made, it can be said that the mere passing of time is all that is 

required to resolve all uncertainties. 

The three types of uncertainties in real options. 

To make this analysis easier, we will illustrate with an example. Startup W is planning to 

install a plant in Patagonia (Chile) for the production of premium mineral water. Since the 

country’s GDP per capita (PPP) is growing fast, Startup W is considering to focus on 

domestic market. But, even though PPP is growing, the Chileans preference for premium 

mineral water is unknown, and W determines that the demand for premium mineral water is 

an important source of uncertainty. Because of that, it decides to start the business in a small 

scale with a real option (through acquiring a production technology) to allow quick scaled up 

production if the startup decides to do so later.  

SUT0: It is difficult to predict in T0 the demand for premium mineral water in T1. It is also 

difficult to predict in T0 that, once T1 arrives, W will be sure about the completeness of its 

information on the demand of premium mineral water. Hence SUT0 >0. 
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EUT0: It is also difficult to predict in T0 what will be the effects of all possible market 

scenarios in T1 on Startup W. For example, if market demand keeps low, it may mean that 

there will not be enough clients who want to buy W’s product. But is may also mean that 

there will not be many competitors interested in entering the market, so, although the total  

market size is few, a large share of them will be willing to buy W’s water. Hence EUT0 > 0 

RUT0: If the demand for premium mineral water is large in T1, W may anticipate in T0 that, if 

it increases production in T1, sales would grow. But it may also make W’s water look less 

premium and more massive than what the public may have perceived, and profit may 

decrease. Hence, RUT0>0. 

SUT1: Now W is standing at T1 and needs to make the decision whether to scale its 

production or not (exercising the option or not). But even then there will be uncertainty about 

the State, for many reasons, for example, the demand for mineral water is not easy to measure. 

There may always be perception that the knowledge about the State is incomplete. Hence 

SUT1>0. 

EUT1: W is in T1 and the State is (more or less) known: demand for premium mineral water 

has increased. But that does not necessarily mean that demand for W’s water has increased as 

well. Maybe Chileans want more premium water, but it is important for them that this water 

is from a recognized brand rather than a startup, or produced abroad rather than in Chile. The 

only way to be sure of the demand for W’s water (i.e.: the effect of an overall increase in 

demand of premium mineral water on startup W) would be to increase production and see. 

But that would be after exercising. In T1, at the moment of exercising, although the State is 

known, its effect on the company is not well understood. Hence, EUT1>0. 
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RUT1: In T1, once the State is (more or less) known, the consequences of exercising the scale 

option or not can still be hard to predict. In fact, the same examples used in SUT0 still prevail. 

Demand may be high, but increasing production may or may not mean more sales. Hence 

RUT1>0. 

From this example we can deduce three propositions: 

i. While in financial options only state uncertainty is present, in real options all three 

types of uncertainties are relevant. 

ii. The three types of uncertainty may be present at the moment of option creation as well 

as at the moment of exercising. 

iii. The mere passing of time is not enough to resolve the uncertainties involved in real 

options. 

Implication of the findings 

A new light into incomplete uncertainty reduction 

Real options deal with uncertainty by embedding flexibility to alter decisions at a certain time 

in the future. Often implicitly assumed is that uncertainty will be reduced by that time and 

better decisions can be made. For that reason,  

- If there is higher uncertainty reduction between the moment of option creation and that of 

exercising, real options are more valuable. 

- If uncertainty will be zero in the future, the higher the uncertainty at the moment of option 

creation, the higher the uncertainty reduction and the higher the value of real options. 

Most of the literature assumes uncertainty will be zero by the time of exercising, and 
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therefore, the literature proposes, higher is the uncertainty (at the time of option creation), 

more valuable is the real option. 

In this sense, a financial European option is a special case -an ideal and simplified type option, 

because the initial uncertainty is only regarding state and will become zero at the moment to 

exercise the option. 

Real options depart from this ideal situation in the fact that, three types of initial uncertainty 

exist and their reduction is not guaranteed, because of: 

1. Incomplete uncertainty reduction in State uncertainty: State uncertainty is defined by two 

sources (i) the difficulty to predict the state of the environment, as well as (ii) the 

difficulty of the owner to determine the completeness of the information about the 

environment available. 

Just like in financial options, in real option the first source is present at the moment of 

option creation but disappears at the moment of option exercising (there is nothing to 

predict). But unlike financial options, where information is perfectly transparent and the 

second source is never present, in real options the second source of uncertainty is not only 

relevant at the moment of option creation but may be there at the moment of exercising. 

Hence uncertainty reduction may not be complete. 

2. Incomplete uncertainty reduction in Effect and Response uncertainties: as we have seen, 

effect and response uncertainties, which are absent in financial markets, exist in the real 

world and may be present at the moment of option creation as well as at the moment of 

option exercising. This is the second reason why uncertainty reduction may be incomplete 

in real options. 
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Time is not (necessarily) money 

Effect and response uncertainty are not necessarily dissolved by the mere passing of time. 

That happens because they depend primarily on the state of the environment, not on time. 

Time may resolve them, but only because time defines which is the state of the environment 

at the moment of exercising. The questions at the moment of exercising are: 

- Do I have all the information required about this State? 

- Do I understand the effect of this State on my organization? 

- Do I understand the responses available and their consequences in affecting this State? 

Similarly, the questions at the moment of option creation are: 

- For the State that will be established at the moment of exercising, will I have complete 

information? 

- For the State that will be established at the moment of exercising, will I know its effects 

on my organization? 

- For the State that will be established at the moment of exercising, will I understand the 

responses available and their consequences? 

For the first element of State uncertainty (the difficulty to predict the state of the 

environment), instead, the questions are simpler and are not mediated by any other element 

than time. 

- At the moment of option creation: What will be the State in T1? 

- At the moment of exercising: What is the State now?  
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This may be a bad news: in real options, time does not bring complete certainty. But there is a 

bright side: since a large part of uncertainty in real options is not directly linked to time, but is 

mediated by the state of the environment, then efforts can be made to reduce uncertainty 

ahead of time, preparing the conditions for the moment of exercising. 

This of course, is implicit when we are told that real options allow the decision maker to “buy 

time” to gain access to new information, and this new information, specially under “act and 

see” strategies, would probably include actions to reduce the uncertainties that may still be 

present at the moment of exercising. If that is the case, then being able to discriminate which 

uncertainties we are dealing with in terms of the feasibility of such uncertainty reduction, 

would surely be of great help. 

These findings as well as the improved understanding of real options concept have fundamental 

implication on the areas that real options have been used, including strategy, organization, 

entrepreneurship, international business, etc. 

DISCUSSIONS 

Applying the typology of state, effect, and response uncertainties to real options reveals a number 

of previously-hidden mismatches between financial and real options. These include: the presence 

of effect and response uncertainties in real options, the significance of uncertainty reduction, the 

incompleteness of a prescriptive “wait and see” or “let time resolves it” strategy often see in real 

options reasoning, and the opportunities to reduce uncertainty irrespective of time. 

Without recognizing effect and response uncertainties, many real options valuation literature, 

such as Luehrman [22], do not contemplate the fact that uncertainty may not be resolved at the 

moment of exercising, but assimilate the uncertainty of real options to that of the financial market. 
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None the less, even without that conceptual recognition, researcher from other perspectives such 

as organization studies, behaviors, knowledge management, have noted the importance of 

uncertainty reduction on options management, including aspects such as the “degree to which the 

option lifetime is used for gathering and processing information that could reduce uncertainty 

surrounding the focal point” [5,18,40]. However, we theoretically advance such arguments 

through fundamentally improve the understanding of the concept and definition of real options. 

Using that lens we establish that a central value driver of real options is uncertainty reduction, 

which has been mentioned so far as complementary strategies to real options, such as in [26] and 

[5].  

Our findings also contrast with the investment school viewpoint that the value of real options is 

exogenous to the investor’s activity and independent of the investor’s behavior. On the opposite, 

we consider that “uncertainty resolution is endogenous to firm activity”. Should organization 

want to increase the value of options, they cannot passively wait for the uncertainty to resolve –

an area that is often ignored in real options literature [1]. Our viewpoint is therefore also in 

accordance with resource dependence theory that explains how organizations link with and shape 

their environments [34]. Organizations do not react to or act upon given realities, but they enact 

their environments, including its many facets of uncertainty.  

While strategic management acknowledges that ‘uncertainty about the firm’s future is the core of 

strategy’ and suggests to use strategic planning to tackle the uncertainty [2], our view is that 

under very high level of uncertainties, the firms, rather than plan for the future, should reduce 

state uncertainty through forecasting and intelligence, effect and response uncertainty through 

small scale experiments and discussion with customers, echoing Brown and Eisenhardt [8]. 
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The improvement of real options reasoning contributes towards the development of multiple 

perspectives of strategic decision making analysis, which are advantageous because the different 

perspectives act as a check on each other [7]. 

The future work includes the development of a better real options framework based on the 

improved understanding and new insight from this work based on the type of uncertainties. Other 

typologies of uncertainties on real options should be explored. 

CONCLUSIONS 

At the core of real options reasoning, lies a set of heuristics and tools to evaluate and deal with 

the uncertainty that pervades strategic decisions [41]. Breaking down the uncertainties based on 

Milliken [32] increases the understanding and leads to a better use of such heuristics and tools. 

People creating and using real options need to consider the dynamism between real options and 

the environment under the evolution of different types of uncertain factors. Failing to do so may 

result in misuse or suboptimal use of real options. 

Our analysis has contributed to the theory development of real options by scrutinizing it in light 

of types of uncertainties. The differences between real options and financial options in effect and 

response uncertainties cannot be ignored in the creation and management of real options, but 

many real options models, directly borrowed from financial options model, failed to take account 

of them. Because of that, those models may have also overestimated the performance implication 

of real options. Putting back into the picture these two types of uncertainties, which are very real 

in the management of real options, helps to explain why the use of real options reasoning is more 

complex than it was once thought to be, and helps to explain why real options have not spread as 

pervasively as it was once imagined. Therefore, we also contribute to a series of alternative 
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explanations exploring why real options have not been used extensively, such as attention based 

view [5], bounded rationality [38,45], or the potential for misusage or suboptimal usage [25].  

Whereas literature has found that the higher the (state) uncertainty, the higher the real options 

values, we point out that the reduction of uncertainties (all three types) are key to real options 

values. This points to uncertainty reduction as the key driver for obtaining benefits from real 

options creation. In many cases, one not only can reduce state uncertainty (such as through 

forecasting and intelligence) but also effect and response uncertainties (such as through 

experimenting). This is in contrast of the ´wait and see´ approach prescribed by earlier real 

options papers. This calls for new approaches from management in the perception of 

uncertainties, and in the process of creation, maintenance, and exercising of real options. 

Heterogeneity exists in people’s perception of uncertainties as well as in the behavior of firms in 

dealing with uncertainties. There is also large heterogeneity in the behavior of firms regarding 

real options, which have been identified as possible determinants of option value and therefore 

performance heterogeneity [13]. Towards that end, we contribute towards a better appreciation of 

managing uncertainty using real options, which is a source for better strategic decision making 

for competitive advantage.  

Various managerial implications can be derived from our study on real options reasoning. 

First of all, the fact that real options value may require not only merely passive uncertainty 

through passage of time but also involve actively uncertainties reduction is informative for 

managerial actions. A clear implication is that the creation of real options needs to consider 

whether uncertainty reduction is deemed to be significant. 
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Understanding the types and relative weights of the uncertainties involved is needed to analyze 

the expected uncertainty reduction because, while state uncertainty tends to be harder to reduce 

and control and people have traditionally focus on it through forecasting, intelligence, learning 

and etc, reducing effect and response uncertainties could be overlooked for real options practices. 

Finally, the interactive nature of effect and response uncertainties helps to define the activities 

that can be developed to actively reduce uncertainty. Since they are not directly dependent on 

time, but mediated by the state of the environment, testing and experimentation of the effects of 

different states of the environment on the organization, as well as of the consequences of possible 

actions taken by the organization, can be pursued systematically before the moment of exercising 

an option. This is reflected the very recent trend of customer development and lean startup in 

entrepreneurship around Silicon Valley.  

Hence, all the phases of real options lifecycles are influenced by the application of different types 

of uncertainty: option creation should favor options associated to uncertainties that will passively 

or can actively be reduced before the moment of exercising. Option maintenance should involve 

the active reduction of uncertainties, especially those related to the interaction between the 

organization and the environment. And option exercising should evaluate if all the relevant 

uncertainty have been reduced to a level to make the irreversible exercising decision.    

While this paper introduces new understanding of real options through applying Milliken and 

discusses in detail its managerial implications on real options reasoning, the focus of the paper is 

limited to managerial issues around real options reasoning, even though the improved 

understanding of real options also have fundamental implications on real options valuation. 
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In this paper we use a typology of uncertainty that fits the nature of the question studied, based 

on the recommendation of Kreiser and Marino [20], but we have not examined every possible 

typologies of uncertainty, and there are certainly others that may be interesting to be applied to 

real options.  
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ABSTRACT 

While the benefits of the technological diversity between alliance partners have been 

widely recognized, some scholars remain skeptical and warn of the potential negative 

consequences of such diversity. This study integrates these two contrary views to explore 

the notion of a nonlinear relationship between technological diversity and firm performance. 

We identify learning speed and network centrality as two critical moderators of this 

relationship. The results show that the degree of technological diversity between alliance 

partners exhibits an inverted U-shaped relationship with firm performance. Furthermore, 

this relationship is moderated by learning speed and network centrality.  

Keywords: R&D alliance, technological diversity, network centrality, learning speed  
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1. Introduction 

To address ever-changing environments, firms leverage R&D alliances as a strategic 

mechanism of exploring new capabilities or technologies, sharing risks, and gaining synergy 

(Haas and Hansen, 2007; Meuleman et al., 2010; Shipilov, 2009; Steensma and Corley, 2000; 

Takayama, 2002; Tomlinson, 2010). Researchers who subscribe to the knowledge-based view 

(KBV) argue that the resources of interest in inter-firm R&D collaborations provide 

opportunities for firms to improve their technological development (Rodan and Galunic, 

2004). Collaborating with partners who are sufficiently differentiated in technological 

domains can help generate synergies because it allows firms to acquire missing resources 

and complementary capabilities that can be applied to value-creation activities (Caloghirou 

et al., 2004; Kim and Song, 2007; Lin et al., 2007; Osborn and Hagedoorn, 1997; Park and 

Zhou, 2005; Yang et al., 2010). Although R&D alliances are prevalent in technology-intensive 

industries (Li et al., 2008; Lin et al., 2009; Meuleman et al., 2010), their contribution to 

performance outcomes does not always meet expectations (Luo and Deng, 2009). In other 

words, R&D collaboration with partners to tap into diverse technologies cannot guarantee 

that a firm will enjoy superior performance (Lin et al., 2009; Sampson, 2007; Wadhwa and 

Kotha, 2006).  

The discussion above implies that the relationship between technological diversity of 

partners and performance is more complex than previous models have suggested. To more 
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completely understand the relationship, it is prudent to investigate whether this relationship 

varies depending on certain conditions. Evidence suggests that there are systematic 

differences in the organizational characteristics possessed by firms, and these characteristics 

determine how effectively they manage their R&D alliances to attain their expected 

performance (Schilke and Goerzen, 2010). Prior research also indicates that the effects of 

acquired knowledge-based resources on performance can be fully realized only if a firm can 

internalize them and integrate them into its knowledge base (Arikan, 2009; Conner and 

Prahalad, 1996; Makri et al., 2010). To extract value from R&D alliances, firms should be able 

to effectively absorb and exploit the knowledge-based resources of their partners. However, 

the firm-specific and tacit nature of knowledge-based resources may hinder the assimilation 

of this knowledge (Kogut and Zander, 1992; Simonin, 1999). This problem is exacerbated in 

R&D alliances because they involve the exchange of much tacit and complex knowledge 

(Inkpen, 2008). In summary, the difference between two firms’ technology domains in an 

R&D alliance can influence their performance. Nevertheless, the strength of this influence is 

contingent on the firm’s capabilities pertinent to knowledge absorption and utilization. 

Accordingly, this study aims to examine the technological diversity between R&D 

alliance firms and its implications for market-based performance. Specifically, this analysis 

extends beyond simple linear relationships and to investigate potential curvilinear and 

contingency relationships. We postulate that the degree of technological diversity between 
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the focal firm and its R&D alliance partners has a curvilinear relationship with its 

market-based performance. In addition, we identify learning speed and network centrality 

as firms’ learning and network capabilities, respectively, which may moderate this 

relationship. Hence, this research develops the conceptual model shown in Fig. 1 and 

formulates related research hypotheses. To validate the proposed model, this study uses a 

large sample of 808 R&D alliances from U.S. industries over a span of 17 years (1990-2006).  

--------------------------------------------------------- 

Insert Fig. 1 about here 

--------------------------------------------------------- 

 

2. Theoretical background and hypotheses development 

In the knowledge-based view, a firm’s most strategically significant resource is the 

view’s namesake, knowledge (DeCarolis and Deeds, 1999; Grant, 1996; Kogut and Zander, 

1992). A key assumption of this view is that the determinants of performance differences 

among firms are heterogeneous knowledge bases and capabilities. The underlying 

knowledge bases of firms can either be developed internally or acquired externally 

(DeCarolis and Deeds, 1999). In other words, a firm can enhance its existing capabilities and 

garner a new competitive advantage with differential access to externally generated 

knowledge (Grant, 1996). As Lin et al. (2009) argued, since each firm possesses 

heterogeneous resources and idiosyncratic capabilities, the critical resources of firms can be 

acquired from external resources through the following: alliances, mergers and acquisitions, 
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joint ventures, and other inter-firm relationships. Through alliance activities, firms may gain 

access to complementary resource endowments they currently lack, such as technical 

resources, market reputation, distribution channels in markets, strategic position in the 

industrial environment, or financial capital (Haeussler et al., 2010; Li et al., 2008; Luo and 

Deng, 2009; Souitaris, 2001). In summary, acquiring and absorbing necessary and valuable 

knowledge from alliance partners provide firms an opportunity to achieve synergistic 

performance.  

Burgeoning research has addressed the issue of knowledge transfer between alliances, 

including governance modes (Aggarwal et al., 2011; Sampson, 2004), partner selection (Li et 

al., 2008; Lin et al., 2009; Luo and Deng, 2009; Meuleman et al., 2010; Park and Zhou, 2005), 

and knowledge transfer mechanisms (Inkpen, 2008; McEvily and Marcus, 2005; Zhao and 

Anand, 2009). Originating from the research on partner selection, one recently emerging 

stream of research views a firm’s alliances as a portfolio with a focus on the diversity of 

alliance partners (e.g., Jiang et al., 2010; Lin, 2012; Sampson, 2007). Similar to Goerzen and 

Beamish’s (2005) network diversity, this notion of alliance partner diversity denotes the 

degree of variance in partners’ resources, capabilities, knowledge, and technological bases 

(Jiang et al., 2010). In light of this notion, the heterogeneity between alliance firms’ 

technological capabilities appears to have both bright and dark sides. The diversity of 

technological capabilities between partners increases the possible number of new 
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recombinations of the firm’s resources (Jiang et al., 2010; Park and Zhou, 2005). Conversely, 

firms are limited in their capabilities. Thus, increased technological diversity may restrict the 

absorption and utilization of acquired knowledge (Sampson, 2007). By synthesizing the 

positive and negative views of technological diversity, we punctuate these opposing 

arguments and elaborate on the conception of nonlinear relationship between technological 

diversity and firm performance.  

2.1. Technological diversity and firm performance 

Technological diversity captures the difference in technological capabilities between a 

focal firm and its alliance partners. Alliance activities represent an alternative form of 

inter-firm collaborations in which participating firms can gain access to complementary or 

necessary knowledge (Goerzen and Beamish, 2005; Jiang et al., 2010; Kale and Singh, 2007; 

Kale et al., 2000; Park and Zhou, 2005). In knowledge- or technology-based industries where 

resources and capabilities are often organizationally embedded (e.g., Ahuja, 2000; Baum et 

al., 2000), alliance activities can be critical mechanisms enabling firms to acquire new 

capabilities from their partners (Haas and Hansen, 2007; Kogut and Zander, 1992; Ozman, 

2010; Sampson, 2007). For example, Zheng et al. (2010) showed that biotechnology 

start-ups have superior firm valuation, measured as the total market value of a firm’s equity, 

because they conduct many alliance activities with external organizations. This suggests that 

a firm’s alliance activities are beneficial to its valuation and future direction. Thus, 
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collaboration between different but complementary alliance partners may be more likely to 

tap a potential of synergy (Luo and Deng, 2009). Such collaboration can be instrumental to 

developing and enhancing competitive capabilities and improving firm performance. 

Gaining access to diverse technologies can influence firm performance (Park and Zhou, 

2005). A wide knowledge base reinforces the capacity of firms to assimilate new knowledge 

(Katila, 2002), and it leads to an expanded approach to problem-solving with new or refined 

methods (Ahuja and Katila, 2001). Using diverse resources to augment knowledge 

capabilities, firms can develop new products faster than their rivals who possess relatively 

insufficient new resources (Wadhwa and Kotha, 2006). Firms can utilize these 

complementary resources to strengthen product functionality and add new features to 

existing products (Katila, 2002). As March (1991) indicated, technological diversity between 

alliance partners may provide new opportunities to solve existing and potential problems 

regarding technologies, products, and market competition. Pooling the technological 

diversity or distinct capabilities of alliance firms provides advantages in terms of knowledge 

creation, contributing to the future value of firms. 

Sampson (2007) cautioned that a high level of technological diversity may decrease firm 

performance. The over-absorption of diverse knowledge is likely to raise collaborative costs, 

reduce original reliability, and pose barriers to the contributions of alliance activities. As 

Whetten (1981) suggested, coordinative costs increase as a function of the differences 
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between collaborating firms. In general, firms can only manipulate and assimilate resources 

that are sufficiently similar to their own (Luo and Deng, 2009; Sampson, 2007). When 

knowledge possessed by partners is so tacit and firm-specific that it is difficult to transfer 

and integrate (Nelson and Winter, 1982; Simonin, 1999), firms need certain capabilities for 

assimilating and utilizing such heterogeneous knowledge from partners. Firms lacking these 

capabilities experience difficulties in absorbing and acquiring their partners’ knowledge, 

incurring higher costs. For example, overcoming these difficulties may necessitate 

investment in new capabilities. In this case, performance will eventually decrease as 

coordination costs exceed the benefits of the newly acquired knowledge. 

Alliance partners that are dominant in different technological fields present a serious 

concern. They tend to have dissimilar cultures and routines, and this dissimilarity is referred 

to as organizational distance (Simonin, 1999). The barrier of organizational distance hinders 

the sharing and exchange of diverse technologies between alliance firms, and reduces the 

speed of knowledge absorption and utilization necessary for firms to innovate (Kraatz, 1998). 

This means that the costs in managing and acquiring diverse knowledge, stemming from 

organizational distance, can eventually erode profit margins at a high level of technological 

diversity. 

Given the positive and negative aspects of technological diversity, firms often 

experience trade-off between technological complementarity and collaborative costs. 
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Technological complementarity in alliances allows firms to improve and enhance the 

capabilities that are critical to successful product/technology development and innovation, 

which in turn translates into high firm performance. However, this improvement is 

constrained by the collaborative costs associated with the assimilation of diverse 

technologies because dissimilar knowledge may require additional investment in knowledge 

absorption and utilization capabilities. Hence, we argue that firm performance initially 

increases with technological diversity because of the advantages of technological 

complementarity. By contrast, the increasing collaborative costs along with technological 

diversity can reach a point at which they outweigh any potential benefits of collaboration, 

which decreasing firm performance. Thus, it is postulated: 

Hypothesis 1. The degree of technological diversity between the focal firm and its 

partners has an inverted U-shaped relationship with its firm performance. 

2.2. Learning capability and network capability 

Researchers assert that a firm’s ability to cope with technological diversity hinges on its 

capacity to absorb and harness external knowledge (Conner and Prahalad, 1996; Grant, 1996; 

Lane and Lubatkin, 1998). To derive the complementary and valuable knowledge from 

diverse alliance partners, firms require mechanisms pertaining to knowledge absorption and 

utilization, and the organizational capability to assimilate external resources and inbound 

knowledge (Daghfous, 2004; Kim and Song, 2007; Liu and White, 1997). Therefore, firms 
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must build sufficient capabilities to acquire and absorb resources before engaging in 

extensive collaborative efforts.  

Hitt et al. (2000) argued that learning allows companies to build up their resource 

endowments. Perez-Nordtvedt et al. (2010) further suggested that organizational resources 

can only be accumulated if the learning process is effective. In other words, effective 

learning enables a firm to internalize acquired knowledge and subsequently apply them to 

its operations to improve its productivity (Kale and Singh, 2007; Perez-Nordtvedt et al., 2010; 

Szulanski et al., 2004; Yang et al., 2010). In addition, network capability plays an essential 

role in managing multiplex inter-firm networks. Defined as a firm's ability to develop and 

utilize relationships with various external partners (Walter et al., 2006), a firm’s network 

capability is manifested in its network position (Gulati, 1999). An advantageous position in 

an alliance network can provide a rich exchange of resources (Dyer and Hatch, 2006; Gulati, 

1999; Kale and Singh, 2007; Rampersad et al., 2010). If a firm occupies the central position in 

the network, it can access more knowledge from a wider variety of connections (Freeman, 

1979; Zaheer and bell, 2005). Another benefit conferred by advantageous positions is quick 

access to resource exchange partners (Uzzi, 1997). In brief, a superior network position may 

exert a positive influence on the process of utilizing resources to improve organizational 

performance by gaining better access to resources (including information or knowledge). 

Accordingly, this study treats learning and network attributes, which are viewed as the 
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manifestations of learning and network capabilities, respectively, as key moderators when 

examining the effect of technological diversity on firm performance. 

2.2.1. The moderating role of learning speed 

Learning speed refers to the rate at which a firm learns new technological knowledge 

and applies it to technology or product development (Gopalakrishnan and Bierly, 2006). It 

reflects a firm’s ability to integrate new knowledge with its existing knowledge base (Bierly 

and Chakrabarti, 1996). High learning speed represents an efficient value-creating process in 

that new and existing knowledge can be effectively integrated into a superior collective 

knowledge base (Gopalakrishnan and Bierly, 2006; Perez-Nordtvedt et al., 2010). As 

Gopalakrishnan and Bierly (2006) argue, therefore, learning speed can mirror the learning 

capability that equips firms to assimilate and utilize new technologies. 

Alliance activities provide interactive platforms in which firms can gain access to their 

desired resources to expedite their innovation processes (Gopalakrishnan and Bierly, 2006; 

Kale and Singh, 2007; Kale et al., 2000; Kraatz, 1998). However, how to realize these benefits 

is a primary concern. Sampson (2007) showed that the heterogeneous capabilities of 

alliance members strongly affect the extent to which firms can learn from each other in 

collaborative relationships. Firms must cope with the diversity of these external resources 

before extracting economic value from them. Simonin (2004) indicated the major reason 

why some firms are able to outperform other firms in alliances is that they have superior 
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learning capabilities. He argues that these capabilities accelerate learning process, which 

enhances knowledge transfer. This learning capability enables firms to assimilate and 

integrate external resources quickly, and plays a pivotal role in the collaboration period 

(Murovec and Prodan, 2009; Perez-Nordtvedt et al., 2010; Xia and Roper, 2008). Firms with 

greater learning capability can build a wide knowledge base to absorb and harness new 

knowledge. They are more likely to acquire diverse technologies with complementary 

resources to fill what they currently lack in a timely manner, and in turn to optimize their 

resource combinations for operations. As such, the diversity of partner capabilities is a 

lucrative economic opportunity rather than a time- and cost-consuming problem. With great 

learning capability, firms are  adept at dealing with the diversity of technologies. This may 

augment the positive effect and depress the negative effect of technological diversity on 

firm performance. Consequently, we propose the following hypothesis: 

Hypothesis 2. Learning speed positively moderates the inverted U-shaped 

relationship between technological diversity and firm performance. Specifically, 

when learning speed is higher, the rate of performance increase associated with 

increasing technological diversity is faster, whereas the rate of performance 

decrease is slower than when learning speed is lower. 

2.2.2. The moderating role of network centrality 

Network centrality captures an important characteristic of a network structure, namely, 
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the central location that a firm occupies in the indusial network (Shipilov, 2009; Stam and 

Elfring, 2008; Wasserman and Faust, 1994). Freeman (1979) defined network centrality as 

the number of direct ties that increase the acquisition of diverse resources from different 

connections. Thus, as discussed above, network centrality can represent a firm’s network 

capability to obtain resources outside the firm. Shipilov et al. (2010) showed that a firm has 

the power to acquire knowledge and controls the flow of knowledge in a competitive 

environment if it occupies a central location in the industrial network. In addition, 

Perez-Nordtvedt et al. (2010) considerd that centrality allows a firm to explore multiple 

types of knowledge because it allows the firm to receive plentiful resources from numerous 

connectors in the network. High network centrality increases the capacity of firms to acquire 

and utilize various resources from alliance partners. These resources extend their current 

knowledge, which is a primary source of competitive advantage. In summary, a high level of 

network centrality increases the amount of knowledge available because of an 

advantageous position. 

This study views network centrality as a critical moderator based on the contention of 

firms’ network-enabled capabilities (Bell, 2005; Zaheer and Bell, 2005). In this perspective, if 

a firm is unable to comprehend novel knowledge from a given source adequately, it may 

need another partner to complement its absorptive capacity (Bell, 2005; Gilsing et al., 2008). 

In other words, the extent to which one’s partners are linked may help in dealing with 
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technological diversity to any of them (Gilsing et al., 2008; Zaheer and Bell, 2005). Along this 

vein, network centrality helps firms reinforce their absorptive capacity in two ways. A firm’s 

absorptive capacity is its ability to (1) recognize the value of new external knowledge, (2) 

assimilate it, and (3) apply it to commercial ends (Cohen and Levinthal, 1990, p. 128). First, 

firms occupying a centralized position within an alliance network can capture whole pictures 

of industrial and technological tendency by pooling abundant information (Gulati, 1999; 

Ozman, 2010; Zaheer and Bell, 2005). These firms are less likely than others to miss vital 

information and are more likely to assess the potential value of knowledge (Bell, 2005). 

Hence, network centrality can improve the firms’ absorptive capacity.  

Second, the ability to assimilate novel knowledge relies on prior knowledge base 

(Cohen and Levinthal, 1990). A central position in the network exposes firms to a rich flow of 

knowledge, allowing them to accumulate substantial knowledge bases (Bell, 2005). When 

acquiring new knowledge in similar areas, these knowledge bases help firms expedite the 

process of assimilating and exploiting. This in turn makes their product and technology 

development more effective and efficient. In particular, firms encounter a dilemma if they 

derive new knowledge form their partners that is valuable to them but differs significantly 

from their current knowledge bases. In this case, central firms are better positioned to 

access the knowledge they require in a timely manner. This is because the central position in 

the network enables them to quickly develop the linkages among knowledge nodes (Choi et 
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al., 2010; Gulati, 1999). Accordingly, central firms are able to comprehend and absorb the 

new external knowledge. That is, the difficulties attributable to technological diversity are 

partially offset by the advantage of a central position in the network. Taken collectively, by 

enhancing the absorptive capacity of firms, network centrality exerts an influence on the 

relationship between technological diversity and firm performance. These arguments lead 

to the following hypothesis: 

Hypothesis 3. The degree of network centrality positively moderates the inverted 

U-shaped relationship between technological diversity and firm performance. 

Specifically, when the degree of centrality is higher, the rate of performance 

increase associated with increasing technological diversity is faster, whereas the 

rate of performance decrease is slower than when the degree of centrality is lower. 

3. Method 

3.1. Sample and data collection 

The hypotheses were tested using a data set on the alliance and patenting activities of 

U.S. firms in various industries (i.e., SIC classes 28, 35, 36, 38, 73, and 87). We focused on 

research-related alliances, including research on technology components and the 

co-development of new technology. We constructed the data set from three main sources: 

the Compustat database, the United States Patent and Trade Office (USPTO), and the 

Securities Data Company (SDC) Database on Joint Ventures and Alliances. The SDC database 
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contains information on all types of alliances and is compiled from publicly available sources, 

such as the Securities and Exchange Commission (SEC) filings, industry and trade journals, 

and news reports. To increase the reliability of the SDC data, we adopted the two-step 

approach recommended by Sampson (2007). First, all deals for which an alliance 

announcement date was set had been verified against the Lexis-Nexis database. Second, 

because the SDC data became comprehensive after the year 1990, we gathered data on R&D 

alliances for the years 1990 to 2006. We collected comprehensive data on company portfolio, 

finances, and patenting activities from listed U.S. firms to ensure the availability of 

secondary data from the Compustat database and USPTO. Based on these criteria, we 

collected data for 242 firms involved in 808 R&D alliances; altogether, our sample included 

817 firm-year observations.  

3.2. Dependent variable 

Firm performance: We adopted Tobin’s Q, a market-based performance measure, as 

performance measure herein. Tobin’s Q is superior to other accounting based measures such 

as return on assets (ROA) because it is forward looking and thus can avoid the potential 

concern of a time lag between firm strategic behavior and accounting-based performance 

(Wang and Choi, 2010). Thus, Tobin’s Q is an appropriate measure of a firm's strategic 

performance (Chakravarthy, 1986). Although some studies criticized Tobin’s Q by asserting 

that it centers on the issue of measurement error and consequently results in a biased 
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estimation of the coefficient (Whited, 2001), this potential measurement error is less of a 

concern in studies where Tobin’s Q is a dependent variable (Lu and Beamish, 2004). Tobin’s 

Q is defined as the market value of assets divided by the replacement value of assets. Tobin's 

Q ratio reflects investors' and other stakeholders' perceptions of a firm's value creation 

(Laitner and Stolyarov, 2003). We estimated Tobin’s Q by the ratio of the market value of 

equity plus the book value of debts to the book value of the firm’s assets (Chung and Pruitt, 

1994). The data for Tobin’s Q was obtained from the Compustat database. 

3.3. Independent variables 

Technological diversity: Based on Jaffe (1986), Sampson (2007) measures the diversity 

of partner technological capabilities by examining the extent to which partners’ patents are 

in the same technology classes. We employed Sampson’s (2007) formula that can capture 

the technological position of the focal firm relative to its alliance partner. This formula 

involves measuring the distribution of each firm’s patents across technology classes, year by 

year. The distribution is captured by a multi-dimensional vector, 𝐹𝑖 = [𝐹𝑖1 ∙∙∙ 𝐹𝑖𝑠], where 𝐹𝑖𝑠 

represents the number of patents assigned to partner firm i in patent class s. Diversity of 

partner capabilities is as follows: 

𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 = 1 −
𝐹𝑖𝐹𝑗′

�(𝐹𝑖𝐹𝑖′)�𝐹𝑗𝐹𝑗′�
, where 𝑖 ≠ 𝑗 

The range of technological diversity varies from 0 to 1. A value of 1 indicates the greatest 
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possible technological diversity between alliance partners. In general, patents are 

categorized according to the US Patent Classification (UPC). In this study, a firm's patents in 

year (t) include all the patents that it successfully applied for in the past 5 years, i.e., from 

year (t–5) to year (t–1), because new technological knowledge loses its significant value 

within approximately five years (Argote, 1999). However, most patents belong to more than 

one class. We thus classified patents based on the first number of the UPC code of each 

patent, denoting the patent’s primary domain of technological applications. 

Learning speed: This variable is to capture a firm’s capability of acquiring and utilizing 

new technologies. According to Gopalakrishnan and Bierly (2006) and Katila (2002), learning 

speed is measured as technology cycle time, the average age of the patents cited by a firm’s 

patents. High technology cycle time means that a firm takes long time to incorporate new 

technologies into its new products or processes. Thus, low technology cycle time is 

indicative of high learning speed (Gopalakrishnan and Bierly, 2006).  

Network centrality: To measure the centrality of firms in an network, we created a 

network of alliances and calculated the positions of the firms in this structure. This network 

is a single-mode firm-firm alliance network with firms as nodes and alliances as ties. When 

two firms have an R&D alliance, they are linked by a tie in the network. Although 

information about the dissolution of these ties is not disclosed in most circumstances, we 

can assume that these alliances continue to stay for only a specific duration, because it is 
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impossible that ties once formed continue to stay and are never dissolved (Ahuja, 2000). 

Previous studies have indicated that alliances last an average of 3 years (Harrigan, 1985; 

Pangarkar, 2003). Based on the analysis of a three-year window (Paruchuri, 2010), we 

considered alliance ties older than three years as being dissolved. 

We updated this measure annually because new ties are formed and old ties are 

dissolved every year. Hence, we created an R&D alliance network each year. Using the 

moving three-year window analysis, we considered alliance ties that are formed by firms in 

the three-year duration ending in year t. For example, we constructed the alliance network 

by calculating the ties among firms during 2002-2004, ending in year t. Subsequently, we 

measured the network variable in 2005, year (t＋1). Ties before 2002 were considered 

dissolved. 

Network centrality is gauged by eigenvector centrality. Unlike other centrality measures 

that treat all ties equally, eigenvector centrality weights partners by their own centrality 

(Bonacich, 1987). Thus, it involves counting both direct and indirect connections of every 

firm (Bonacich, 2007). A high eigenvector centrality score means that a firm is associated 

with a relatively large number of powerful partners in terms of their centrality in the 

network (Hagedoorn and Duysters, 2002). We calculated eigenvector centrality by using 

UCINET VI software based on the formula described below (Borgatti et al. 2002; Bonacich, 

1987; 2007): 
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𝐶i  =  α�𝐴𝑖𝑗𝐶𝑗

n

𝑗=1

, 𝑖 = 1, … , n 

This formula calculates the eigenvector of the largest positive eigenvalue as a measure 

of centrality for an adjacency matrix 𝐴𝑖𝑗. 𝐴𝑖𝑗is the adjacency matrix of the alliance network, 

𝐶𝑖 is the eigenvector centrality of firm i , and α is a parameter used to scale the measure 

(selected automatically by UCINET VI). 

3.4. Control variables 

We controlled for several variables, which fall outside the purview of our theory, but 

may affect firm performance. 

Firm size and firm age: We measured firm size as the total number of employees and 

firm age as the number of years since the firm was founded. Research generally considers 

firm size and age as control variables since the number of employees can be highly 

correlated with market-based performance (He and Wong, 2004) and firm age would predict 

performance due to Stinchcombe’s (1965) argument of “liability of newness”. 

Industry: Different industrial segments represent systematic differences between 

innovation and financial factors of firms (Molina-Morales and Martinez-Fernandez, 2009). 

We classified our sample firms into six industrial segments according to SIC codes (i.e., SIC 

codes: 28, 35, 36, 38, 73, and 87). 

R&D expense, past R&D expense (t-1), annual sales, and past annual sales (t-1): These 

variables represents the firms’ current- and prior-period endowments of intellectual 
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property or financial assets (Baum et al., 2000). In particular, prior-period performance on 

sales and investment on innovations may impact current-period sales and innovations (He 

and Wong, 2004; Bonner and Jr. Walker, 2004). Therefore, we controlled for variation in 

current- and prior-period endowments of each firm before and at the time of alliance 

formation by including these four variables. 

Past return on assets (t-1), past return on equity (t-1), and past return on investment (t-1): In 

the alliance literature, the profitability of firms is captured through the previous year’s ROA 

(t-1), ROE (t-1), and ROI (t-1) (Ahuja, 2000; Ebben and Johnson, 2005). Successful past 

performance provides firms with relatively rich resources to explore new technologies and 

market opportunities (Baum et al., 2000; Zahra et al., 2000). We thus controlled for these 

profitability indicators to lessen the influence of past profitability on current-period firm 

performance. 

Joint venture: The ownership difference at the founding of a strategic alliance 

influences organizational performance (Baum et al., 2000). If firms found the joint venture, 

more opportunities may accrue from polling complementary assets from other network 

firms (Shenkar and Li, 1999). We thus accounted for such possibilities by including dummy 

variables, using code 1 if firms founded the joint venture and 0 otherwise. 

Network density: Network density is the ratio of all ties within an alliance network at a 

particular period of time to the possible number of ties in the network. The ratio is equal to 
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N×(N–1), where N is the number of firms in the alliance network (Shipilov, 2009). High 

network density may decrease organizational performance because its interlocked effect 

diminishes opportunities for firms to access and broker heterogeneous information from 

out-boundary-connecting (Burt, 2007).  

4. Results 

Table 1 presents the descriptive statistics and correlations. We conducted a hierarchical 

regression analysis to test the hypotheses. The results are presented in Table 2 and Table 3.  

---------------------------------------- 

Insert Table 1 about here 

---------------------------------------- 

Hypothesis 1 posits that the relationship between technological diversity and firm 

performance is an inverted U-shaped pattern. Model 2 shows that the coefficient for 

technological diversity is positive and significant (β=0.34, t=3.13, p<0.01) while the 

coefficient for the squared term of technological diversity is negative and significant 

(β=–0.33, t=–2.99, p<0.01), indicating the inverted U-shaped relationship between 

technological diversity and firm performance (Aiken and West, 1991). Following Aiken and 

West’s (1991) suggestion, we also plotted a graph (see Fig. 2). As expected, the relationship 

between technological diversity and firm performance formed an inverted-U pattern. Thus, 

Hypothesis 1 is supported. 

 

---------------------------------------- 

Insert Fig. 2 about here 
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---------------------------------------- 

Hypotheses 2 and 3 explore whether learning speed and network centrality will 

moderate the relationship between technological diversity and firm performance. In Table 3, 

Model 3 shows that the coefficient for the interaction between learning speed and 

technological diversity squared is positively significant(β=0.67, t=2.94, p<0.01). Therefore, 

Hypothesis 2 is supported. Moreover, the coefficient for the interaction between network 

centrality and technological diversity squared is also positively significant (β=0.34, t=2.50, 

p<0.05). Hence, Hypothesis 3 receives support. 

--------------------------------------------------------- 

Insert Table 2 and Table 3 about here 

--------------------------------------------------------- 

To increase the robustness of our results, we constructed Fig. 3 and Fig. 4, which 

illustrate the influence of technological diversity on firm performance over the range of 

learning speed and network centrality, respectively. Fig. 3 shows that, at low levels of 

learning speed, the relationship between technological diversity and firm performance is an 

inverted U-shaped curve. At high levels of learning speed, the negative slope of this curve 

flattens, but the positive slope of this curve does not steepen. Therefore, Hypothesis 2 is 

partially supported. 

As shown in Fig. 4, at low levels of network centrality, the relationship between 

technological diversity and firm performance is a definite inverted U-shaped curve. However, 

at high levels of network centrality, this curvilinear relationship becomes a U-shaped curve. 
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Specifically, at extremely low and high levels of technological diversity, firm performance 

rises sharply, and at moderate levels of technological diversity, firm performance remains 

unchanged. This pattern partially contradicts Hypothesis 3, which will be discussed below. 

--------------------------------------------------------- 

Insert Fig. 3 and Fig. 4 about here 

--------------------------------------------------------- 

5. Discussion and conclusions 

This work contributes to the literature in several aspects. First, our study deepens our 

understanding of similarity or diversity between partners (Ahuja and Katila, 2001; Sampson, 

2007; Miller, 2006; Park and Zhou, 2005; Wadhwa and Kotha, 2006) by weighing the pros 

and cons of technological diversity. Previous studies have proposed a curvilinear relationship 

to reconcile two compelling but contrary arguments (e.g., Jiang et al., 2010). We adopted 

this approach and our results confirmed that an inverted U-shaped relationship existed 

between technological diversity and firm performance. This finding echoes the assertion 

that the relationship between technological diversity and performance is complex and may 

even be nonmonotonic (Beckman and Haunschild, 2002; Kraatz, 1998; Rodan and Galunic, 

2004; Wadhwa and Kotha, 2006; Zheng et al., 2010). Furthermore, this study extends the 

empirical evidence for such a relationship across a broader range of industries than was 

previously documented. Drawn from the wide range of industries, the results of this study 

are not subject to an industry-specific bias. Thus, our findings provide important insight into 

the overall relationship between technological diversity and performance.  
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Second, this study constitutes an initial attempt to identify the moderators of the 

inverted U-shaped relationship between technological diversity and performance. We found 

that learning speed and network centrality moderated the curvilinear relationship between 

technological diversity and firm performance. However, these findings did not entirely 

support our hypotheses. Specifically, the positive effect of technological diversity on firm 

performance was significantly nullified by learning speed, at high levels of learning speed 

(see Fig. 3). This finding can be explained by McEvily and Marcus’s (2005) argument of 

“vicarious learning”. That is, those firms with great learning capability might actively learn 

from other network contacts that are not their R&D alliance partners. Thus, R&D alliances 

may merely reflect some of the effects of firms’ learning from their overall networks. 

The results also showed a surprising U-shaped pattern for high network centrality (see 

Fig. 4), suggesting another implication worthy of further discussion. When network 

centrality is high, it reverses the inverted U-shaped relationship between technological 

diversity and performance, which becomes a U-shaped relationship. Wadhwa and Kotha 

(2006) ascribed this type of reversion to the strong moderation effect of a moderator. In fact, 

this finding bolsters some extant arguments on both similarity and diversity between 

partners and the associated alliance outcomes. As Lechner et al. (2010) stated, high levels of 

centrality provide benefits but incur the cost of maintaining a large number of ties. Hence, 

the effect of network centrality on firm performance depends on whether the benefits 
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exceed the cost of maintaining alliance relationships.  

In addition, partner similarity is known to contribute to alliance learning (Lane and 

Lubatkin, 1998). A low level of technological diversity between the partners suggests that 

the costs of managing alliances would be relatively low (Jiang et al., 2010; Luo and Deng, 

2009). Initially, at extremely low levels of technological diversity, firms tend to perform well 

because the partners are able to benefit from each other without incurring high 

coordinative costs. However, as the diversity between partners increases, the costs of 

maintaining the relationship increase and start to erode the profit margin; thus, 

performance begins to decline. This decline continues until technological diversity is beyond 

a certain moderate level (here, 0.58). Afterward, the benefits from the synergy of network 

centrality and technological diversity exceed the costs, thereby improving firm performance. 

Such finding corroborates Gilsing et al.’s (2008) proposition that technological distance 

between partners is conducive to exploration performance when the number of direct and 

indirect ties possessed by the partners, akin to the measure of eigenvector centrality used 

here, is great enough. Our results also support the argument on the network-enabled 

capabilities of a firm (Bell, 2005; Zaheer and Bell, 2005). In brief, network centrality can 

enhance a firm’s absorptive capacity, which enables the firms to fully capitalize on its diverse, 

externally-acquired capabilities to gain a competitive advantage. From the results, we infer 

that network centrality and technological diversity act synergistically only when both 
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variables occur at high levels. 

5.1. Managerial implications 

While firms desire to acquire some capabilities from their partners, they should not 

only see the learning and resource access benefits accruing from collaboration with diverse 

partners, but they should also foresee the difficulty and complexity of managing them. 

Initially, greater technological diversity can be beneficial; however, greater diversity can be 

detrimental to firm performance beyond a certain level. The main reason is that high 

enough volume of different alliance partners produces undue complexity and deters 

knowledge accumulation from a lack of systematic learning. Managers should make a 

conscious choice to maintain an optimum level of technological diversity dependent on the 

extent to which their firms’ current capabilities are sufficient; that is, firms should be aware 

of the vital roles played by both learning capability and network position in handling the 

diverse capabilities of their partners. Once firms have built an appropriate learning capability 

and occupy an advantageous network position to avail against the downside of technological 

diversity, they are able to assimilate external capabilities and use them to create value. Our 

findings imply that successful firms are those who know how to maneuver themselves into 

favorable positions by strategically designing and constructing their alliance networks. Firms 

should proactively consider the ramifications on future choice of each new tie they form and 

structure a network of alliance where they are situated in centrally.  
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Moreover, our findings highlight the importance of the learning capability in alliances. 

Learning capability refers to the firm's specific resources and assets that can be deployed to 

drive the learning process and improve its efficiency (Simonin, 2004). In fact, scholars have 

suggested several ways by which alliance firms can facilitate their inter-firm learning. For 

example, effective inter-firm learning requires firms to adapt their existing knowledge-based 

resources to fit (Dyer and Hatch, 2006), and depends on specific mechanisms such as joint 

problem solving (McEvily and Marcus, 2005). Thus, firms must continuously align their 

learning capability with the degree of technological diversity. When allying with a new 

partner, firms should have appropriate mechanisms in place while simultaneously evaluating 

and upgrading their resources to optimize their full resource portfolio. In this way, eventually, 

the intrinsic benefits associated with technological diversity will outweigh the costs and the 

net impact on firm performance will be positive. 

5.2. Limitations and directions for future research 

The implications of this study should be seen within the context of its limitations, which 

could also provide the basis for directing future research. First, the performance of alliance 

firms is affected by their alliance history. That is, a firm’s performance may depend on the 

distinctive capabilities and complementary resources not only from existing alliance partners, 

but also from prior alliance partners (Kale et al., 2000; Muthusamy and White, 2005). This 

study only investigated the effect of the former because of our restriction by secondary data 
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from the SDC Database. Future research should consider the effect of the latter. 

Second, although this study considered network centrality as critical moderator, future 

research should devote more attention to other network characteristics. For example, tie 

strength and structural holes are also related to the availability, diversity, and richness of 

external resources (Ahuja, 2000; Dyer and Hatch, 2006; Szulanski et al., 2004; Tomlinson, 

2010; Burt, 1992; Lin et al., 2009; Paruchuri, 2010; Shipilov, 2009).  

Finally, we used patent data to measure technological diversity. We consider patents an 

appropriate databank to construct information on technological diversity because patents 

demonstrate knowledge and R&D capacity pertinent to developing technologies (Ahuja and 

Katila, 2001; Katila, 2002). However, technological portfolios do not exclusively contain 

patents (Ahuja, 2000; Sampson, 2007). Patenting is a strategic choice. To prevent technology 

diffusion, firms may not patent all of their technological innovations (Ahuja, 2000). In 

addition, patents do not always include tacit knowledge (Almeida and Phene, 2004). Thus, 

the degree of technological diversity between allying partners may be underestimated by 

using patent data alone. Future research could assess technological diversity in different 

ways, such as by using a multiple-item measure. In this manner, future studies can replicate 

this study to examine the robustness of our findings. Notwithstanding these limitations, this 

study yields several important theoretical and managerial implications, and we hope it will 

trigger future research. 
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Appendix 

 

 

Fig. 1. Theoretical model of technological diversity and firm performance 

 

 

 
Fig. 2. Inverted U-shaped relationship between technological diversity and firm performance 
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Fig. 3. Moderating effect of learning speed 
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Fig. 4. Moderating effect of network centrality 
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Table 1 

Descriptive statistics and correlations (N = 817 firm-year observations)   

Variables Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Firm size a 44.76 68.09 --                   

2. Firm age 50.23 42.21 .449** --                  

3. Annual sales b 11.47 18.72 .938** .439** --                 

4. R&D expense b .97 1.44 .772** .500** .843** --                

5. Annual sales (t-1) b 10.48 17.84 .937** .455** .991** .828** --               

6. R&D expense (t-1) b .88 1.43 .764** .499** .822** .942** .820** --              

7. Return on assets (t-1) .19 23.43 .114** .039 .132** .194** .122** .140** --             

8. Return on equity (t-1) .66 64.49 .088* .096* .100** .141** .094* .101** .663** --            

9. Return on investment (t-1) .42 39.99 .115** .089* .130** .180** .119** .129** .948** .748** --           

10. Joint venture .07 .26 .004 -.002 .004 -.055 .003 -.050 .022 .010 .026 --          

11. Network density 2.36 7.23 -.111* -.186** -.120** -.123** -.119** -.119** .092* .062 .074 .001 --         

12. Industry_Dum1 .28 .45 -.194** .392** -.138** .002 -.119** .003 -.258** -.115** -.188** -.014 -.179** --        

13. Industry_Dum2 .42 .49 .008 -.110** -.040 -.110** -.060 -.112** .108** .036 .086* -.011 .131** -.526** --       

14. Industry_Dum3 .03 .16 .242** -.048 .168** .044 .163** .044 .035 .045 .039 .046 -.054 -.104** -.142** --      

15. Industry_Dum4 .24 .43 .137** -.241** .171** .165** .176** .162** .188** .093* .131** .000 .068 -.345** -.472** -.093** --     

16. Industry_Dum5 .03 .18 -.083* .004 -.097** -.111** -.093* -.098** -.138** -.076* -.118** -.024 -.053 -.116** -.159** -.031 -.104** --    

17. Technological diversity .37 .31 .001 -.171* -.003 .014 -.012 .016 .086 .062 .041 -.047 -.038 -.059 -.046 -.075 .158** -.052 --   

18. Learning speed 6.40 1.54 .024 .250** .057 .137** .063 .136** -.063 -.028 -.031 -.028 -.159** .352** -.133** -.059 -.253** .063 -.100 --  

19. Network centrality 12.20 22.20 .444** .051 .486** .490** .477** .524** .164** .075* .123** -.040 .039 -.270** -.048 -.069 .412** -.087* .199** -.173** -- 

20. Firm performance .32 .83 -.071 .117** -.009 .157** .009 .142** -.291** -.131** -.307** -.026 -.099* .362** -.207** -.060 -.149** .069 .014 .263** -.148** 

a Unit: Thousand 
b Unit: Million 

* p<0.05, ** p<0.01 
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Table 2 

Results of regression analyses (N=817) 

Variables  Model 1 Model 2 

Control variables       

  Firm size –0.28** (0.01) –0.29** (0.01) 

  Firm age –0.13** 

–1.04*** 

0.68*** 

0.97*** 

–0.13 

0.11 

0.09* 

–0.45*** 

(0.01) –0.12** (0.01) 

(0.01)   Annual sales (0.01) –1.05*** 

  R&D expense (0.06) 0.69*** (0.06) 

(0.01) 

(0.01) 

(0.01) 

(0.01) 

(0.01) 

(0.10) 

(0.01) 

  Annual sales (t-1) (0.01) 0.97*** 

  R&D expense (t-1) (0.06) –0.13 

  Return on assets (t-1) (0.01) 0.08 

  Return on equity (t-1) (0.01) 0.09* 

  Return on investment (t-1) (0.01) –0.42*** 

  Joint venture 0.01 

–0.01 

(0.10) 0.01 

  Network density (0.01) –0.01 

Industry YES  YES  

Independent variables     

  Technological diversity(TD)   0.34** (0.15) 

  Technological diversity squared          –0.33** (0.53) 

  Learning speed     

  Network centrality     

Interactions     

  Learning speed × TD     

  Network centrality × TD     

  Learning speed × TD squared     

  Network centrality × TD squared     

R2 0.32  0.33  

Adj. R2 0.30  0.31  

Model F 21.91***  20.22***  

△R2   0.01  

△F   4.89**  

Note: Numbers in parentheses are standard errors. 

*p<0.05, ** p<0.01, ***p<0.001 
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Table 3 

Results of regression analyses (continued)  

Variables  Model 3 Model 4 

Control variables       

  Firm size –0.28** (0.01) –0.28** (0.01) 

  Firm age –0.13*** 

–0.97*** 

0.66*** 

0.91*** 

–0.05 

0.09 

0.09* 

–0.44*** 

(0.01) –0.12** (0.01) 

(0.01)   Annual sales (0.01) –0.97*** 

  R&D expense (0.06) 0.67*** (0.06) 

(0.01) 

(0.06) 

(0.01) 

(0.01) 

(0.01) 

(0.10) 

(0.01) 

  Annual sales (t-1) (0.01) 0.90*** 

  R&D expense (t-1) (0.06) –0.05 

  Return on assets (t-1) (0.01) 0.08 

  Return on equity (t-1) (0.01) 0.08* 

  Return on investment (t-1) (0.01) –0.43*** 

  Joint venture 0.01 

0.01 

(0.10) 0.01 

  Network density (0.01) 0.01 

Industry YES  YES  

Independent variables     

  Technological diversity(TD) 0.36*** (0.47)   1.04***  (1.15) 

  Technological diversity squared –0.33** (0.52) –1.14*** (1.24) 

  Learning speed 0.11*** (0.02) 0.13*** (0.02) 

  Network centrality –0.16*** (0.01) –0.14*** (0.01) 

Interactions     

  Learning speed × TD   –0.59* (0.18) 

  Network centrality × TD   –0.29* (0.02) 

  Learning speed × TD squared   0.67** (0.19) 

  Network centrality × TD squared   0.34* (0.02) 

R2 0.35  0.37  

Adj. R2 0.34  0.35  

Model F 20.38***    17.95***  

△R2 0.03  0.01  

△F 15.00**  4.10  

Note: Numbers in parentheses are standard errors. 

*p<0.05, ** p<0.01, ***p<0.001 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1559



NETWORK ENVIRONMENT ANALYSIS 

 

Stuart Orr 

Deakin University 

scorr@deakin.edu.au 

Burwood Hwy, Burwood, Victoria 

Australia 
 
 
 

ABSTRACT 

 

Networks are an important feature of the competitive landscape, providing access to virtual 

resources and influence in the external environment. This paper presents a model which has 

been tested based on the limited literature in this area and the author's prior research into 

industry network effects. The analysis of six cases examining network effects confirms the 

importance of 11 network factors in determining the influence of networks on an 

organisation's external environment. The analysis also identified eight relationships across 

characteristic and scope factors and seven relationships that existed within either 

characteristic or scope factors. This confirms the importance of network factors as a 

component of the external environment to be considered in strategic management, and the 

capacity of networks to create complex external relationships that will influence the external 

environment. 
 

Keywords: International Strategic Management, Resource-based View 

 

 

 

INTRODUCTION 
 

Networks have become a very important feature of the competitive landscape. Increasingly, 

networks provide access to virtual resources [1], upon which competitive advantage is built 

[2-4]. An environmental analysis of networks is a critical but, as yet, poorly understood 

component of the strategic management of networks [5]. A network environmental analysis 

identifies the characteristics and scope of the networks (network factors) that will assist or 

hinder the success of an organisation’s operations in an industry. These network factors are 

not necessarily market specific — they could be attached to a group of organisations that 

make up an industry, even though the organisations may service several markets. 
 

LITERATURE REVIEW 

 

The two categories of factors (characteristic and scope factors) can be represented by specific 

variables. The categories of factors and the variables that comprise them can be identified by 

examining the impact and operations of networks under conditions where psychic distance 

emphasises the function of the network factors [6-8]. Psychic distance in the context of 

networks is due to differences in cultures, knowledge, industry conditions and macro 

environmental conditions [9]. Within environmental contexts familiar to the organisation, 

networks operate in the background and their influence on an industry is often overlooked 

[10]. In some environments (especially political, professional and highly competitive ones), 

however, the impact can be very significant [11-13]. 
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Examining these psychically distant environments suggests that characteristic factors will 

include trust levels, transparency, transferability (of benefits), network membership, ongoing 

membership requirements and attributes (such as professional qualifications) [6, 7]. Scope 

factors include geographical coverage, the size of network (numbers of members), areas of 

impact (e.g., politics, capital market access and competition), influence of the network 

relative to other local institutions such as government and professional associations, and 

longevity of the network [10, 11]. Table 1 shows the network variables identified in the 

literature which can affect the business environment of organisations. 

 

Factor Impact Author 

Trust levels Characteristic 

Factor 

Menzies, Chung and Orr [6] 

Jansson, Johanson and Ramström [7] 

Transparency “ Walters, Bhattacharjya and Chapman [14] 

Transferability “ Jansson, Johanson and Ramström [7] 

Lesage and Ronteau [15] 

Network membership “ Prenkert and Hallén [8] 

Qiang and Akoorie [16] 

Ongoing requirements “ Boehe [17]  

Rhodes and Butler [18] 

Attributions “ Menzies, Chung and Orr [6] 

Jansson, Johanson and Ramström [7] 

Prenkert and Hallén [8]  

Size of network Scope Factor Ballinger, G., et al. [3] 

Qiang and Akoorie [16] 

Geographical coverage “ Cainelli, Mazzanti, and Montresor [19] 

Clark et al. [20]  

Schweizer [21] 

Areas of impact “ Orr [2] 

Influence levels “ Qiang and Akoorie [16] 

Longevity “ Valdés-Llaneza and García-Canal [22] 

 

Table 1. Characteristic and Scope Factors Identified in the Literature 

 

The characteristic factor of trust level can be identified as shared understanding, experiences 

and language [7]. The level of trust determines the influence level and longevity of the 

network as an environmental feature [6]. The characteristic factor of transparency is 

measured relative to the trust levels [14]. In networks, this is displayed by an openness of 

purpose and procedure. The greater the levels of trust, the more important becomes 

transparency and the greater the potential for variation in transparency. Transferability 

reflects the fact that networks usually comprise individuals [7, 15]; however, the benefits 

accrued from membership of a network may be held over for future withdrawal or transferred 

between individuals in the network, or even to individuals outside the network (although 

providing external entities with benefits will usually bring them into the network) [4]. 

 

Network entry membership characteristic factors represent the hurdles associated with 

entering a network and could include experience, resources and knowledge [8, 16]. The 

network entry membership factors are strongly related to the factors of attribution. Ongoing 

requirements are the contributions to the network required to maintain membership (such as 

providing benefits to other members) and for retaining the transferability of existing benefits 
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(such as regularly participating in network protocols, such as conferences). Attributions 

reflect the qualifications (both professional and personal) required for membership into 

networks [7]. Some networks may have low attribution requirements (such as experience in 

the industry), while other networks (such as professional associations) may require 

qualifications and other demonstrated achievements for membership eligibility. Being 

eligible to be a member of a network will not necessarily be sufficient for an individual to 

join a network; membership expectations may require the individual to make up-front 

contributions to the network as well (such as sharing knowledge) as part of the entry 

requirements [6, 8]. 

 

The scope factor of the size of the network is a critical measure of its potential to impact on 

the external environment of an organisation [3, 16]. Not only does the size of the network 

determine the amount of influence, it also determines the proportion of the industry which is 

influenced, as well as the amount of influence on industry features (such as customers, rivals 

and suppliers). The significance of the geographical coverage is dependent upon the size of 

the network [19]. If the network is small and has limited influence on the external 

environment, the impact variation resulting from the extent of its geographical coverage (the 

proportion of the overall industry over which the organisation has an influence) will not be 

great. If, however, the network is large and has a substantial geographical coverage, its 

impact will be greater. The areas of impact of the network (such as influence on new 

technology developments, regulation, industry peak bodies, suppliers and customers) will 

determine the type of impact that it has on the industry environment. The actual influence 

levels are not only affected by size and geographical coverage, but also by the influence 

levels of the network members [2]. For example, network members who hold high positions 

in the government can influence the overall impact of the network on government regulation 

[16]. Longevity is a network factor which is subordinate to the influence levels. Where the 

influence levels are high, the longevity of the influence can have a significant effect on the 

overall impact [22]. However, where influence levels are low, the sustainability of influences 

will make little difference to the industry conditions. 

 

The discussion above demonstrates that there is a clear pattern to the impact of network 

factors on the external environment. This pattern can be used as a framework for the analysis 

of networks on the external business environment of the organisation and, thus, inform 

strategic management. This paper will now present a case-based analysis of the relationships 

that would exist between the network factors and the impact upon the business environment. 

 

METHOD 

 

The following model [23] summarises the relationship between characteristic and scope 

factors discussed above. To test these relationships, empirical data from industry networks 

was analysed. The limited research into the industry networks factors that influence business 

environments suggested that internal consistency in qualitative data collected from individual 

manager's perception of their network environment [24, 25]. For this reason, multiple 

observations regarding the network conditions for an individual organisation were utilised. 

Multiple perceptions of a single phenomenon are best captured through case study analysis, 

utilising qualitative techniques [26]. Cases for six different organisations, sourced from a 

large range of public domain information sources were utilised to test the relationships in 

Figure 1. 
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Data was collected from different industries to ensure that there was variation in each of the 

variables. It is reasonable to expect that not all factors may vary for the network conditions 

within a single industry. The industries were selected to ensure that the total data contained 

variation between each of the variables. The following six cases summarise the conditions in 

each of the industries.  

 

 
 

Figure 1:  Hierarchy of network factors 

 

Data for each of the cases was collected from public domain sources. Items representing each 

of the independent variables listed in Figure 1 were coded using NVivo. Items were 

categorised according to the strength of the relationship between the independent variables or 

the independent and dependent variable. Because cases were utilised for this analysis, the 

likelihood of convergence in the data for each case was strong (all data for each case reported 

on the same phenomenon), so only simple comparative statistics were adopted. A qualitative 

measure of the significance (strength) of the identified relationships, together with a 

measurement of the internal validity was incorporated into the analysis. 

 

To ensure that the relationships between the variables identified were significant, only 

relationships that were identified as being strong, relative to the relationships between the 

other variables for each of the cases, were identified as significant findings. To ensure that 

the data was internally valid, items that were identified as being significant, also had to be 

identified by more than one source in each case. Medium and weak strength items were 

considered to indicate internal validity for items where a strong relationship was also 

identified. For esxample, if one source (case) identified a strong relationship between two 

independent variables and another source (case) also identified a medium strength 

relationship between the same variables, the relationship was considered to be significant. 

Simple statistics were then applied to these findings to indicate the relative strength of the 

relationships that were identified as significant.  
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CASE 1: THE BUSINESS ENVIRONMENT IN CHINA 

 

The Chinese business environment includes many challenges, including the role of business 

agreements, the difficulty of pursuing intellectual property right infringements in China, 

government intervention, foreign company banking constraints and money transfer issues, 

variations in regulations and procedures between the different regions of China, corruption 

and weak infrastructure (in the non-coastal regions) [11]. 

 

Organisations not possessing access to sufficient business networks and local industry 

knowledge will find it difficult to be successful in this environment [6]. The consequences for 

the Chinese business environment from the networks active within include: support from 

Chinese government intervention, access to one of China's 16 free trade zones, and the 

government’s support for the development of targeted industries [2]. Networks are 

responsible for the scale of the infrastructure projects underway in China (without which 

many of them would not be possible). These projects generate direct and indirect product and 

service demand, usually distributed through sub-networks, which are connected to the project 

networks [6]. China also has a complex and increasingly important role as a global market 

place (from which many large markets in other countries can be accessed), combining very 

high levels of technology and excellent local technology support, relatively low levels of 

rivalry because of the huge demand for many products and services, a massive workforce 

(though there are challenges around attracting and retaining skilled staff), excellent ports for 

shipping of manufactured products, dependable supplies of raw materials (for example, 

textiles), and a strong local capital market. Navigating and gaining access to these rapidly 

changing features requires informal information and third-party support of a type normally 

provided by networks. 

 

CASE 2: COMPASS AIRLINES 

 

Compass Airlines was the first low-cost airline in the Australian domestic airline industry; 

taking advantage of the industry’s deregulation in 1990. Compass provided a no-frills travel 

service, priced substantially lower than the established airlines. Despite being very well 

received by the public, Compass failed in its first year of operations [27]. The airline’s 

downfall was attributed to many factors, including: lack of access to infrastructure, 

cooperative behaviours from the major domestic airlines to counter the threat from Compass, 

insufficient financial resources and insufficient government support. 

 

Critics suggested that Compass had counted too much on public goodwill and had entered the 

market without sufficient support to provide the necessary access to cash markets and airport 

infrastructure, or plans to counter the competitive response of the major domestic airlines and 

the low levels of government support [27]. The two major airlines in the domestic market, 

Ansett and Australian Airlines, both perceived the Compass threat in exactly the same way 

and accepted short-term losses in order to protect their long-term duopoly. Once Compass 

failed, both airlines gradually returned their airfares to the previous levels [27]. 

 

In 1992, Qantas bought Australian Airlines [28]. Impulse Airlines, a new entrant to the 

market, traded independently from 1994 until 2001, when it was bought by Qantas. Ansett 

was placed in administration, also in 2001, and after several attempts to save the company, it 

ceased passenger flights in 2002 [29]. 
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CASE 3: THE TRADITIONAL CHINESE MEDICINE INDUSTRY 

 

The traditional Chinese medicine (TCM) industry is a significant local industry (although 

small compared to other Chinese industries, and mainly comprised of small- to medium-sized 

producers) [30]. Unfortunately, excessive harvesting and poor horticulture has had a 

significant impact on China's ability to produce sufficient herbs. This challenges the long-

term competitiveness of the TCM industry in China. 

 

While China has a suitable natural environment for herb production and possesses substantial 

technical knowledge in this area, poor intellectual property control has led to the loss of most 

of the information. In addition, small- to medium-sized producers have struggled to achieve 

higher efficiency and quality control levels, and to make a sufficient investment in research 

and development, compared to the TCM industries in other countries. Both domestic and 

international demand conditions are very strong, due to new customer segments and the 

increased affluence of traditional customers. The industry has managed to keep up with the 

demand growth through the support of its supply chain member organisations. The 

incomplete network structure around this industry has meant that no allied or complementary 

industries exist. These conditions have kept the industry fragmented and stopped the 

international market developing. International competitors possess strong networks, which 

results in a net loss in knowledge and intellectual property from China. The Chinese 

government has had few opportunities to help this industry develop by encouraging its 

international growth or improvements in its business practices, including the introduction of 

quality control and standards [31] because of the lack of coordinating networks. 

 

CASE 4: BOOST JUICE 

 

Boost Juice is an Australian company that franchises fruit juice bars in Australia and 15 other 

countries. It entered Malaysia in 2009, with its first retail outlet in Kuala Lumpur and, by 

2012, had 11 Malaysian franchise outlets. All Boost Juice outlets in Malaysia are located in 

high-end shopping centres because the volume of foot-traffic in shopping centres is high, and 

customers there will pay a premium for juice and other juice products. Boost Juice plans to 

open another 30 outlets in Malaysia within twelve months. The company’s international 

expansion strategy is ‘To become to juice, what Starbucks is to coffee’ [32]. 

 

Rivalry between juice bar competitors in Malaysia is quite low and Boost Juice benefits from 

their combined network development of the market. The other rivals are comparable in size 

and economies of scale — being either a single independent juice bar or a small chain of 

franchises[33]. 

 

Fruit, vegetables and labour are inexpensive and readily available in Malaysia, meaning that 

networks extending into the supplier side are relatively unnecessary. The opportunities for 

customer networks are relatively limited as sales are individual (retail) and customers have 

high bargaining power. Competition between this industry and other beverage industries, 

however, is very strong. Therefore, networks within the industry are important for the 

promotion (e.g., promoting the health benefits of juices) and generation of opportunities (e.g., 

retail space) on this sector of the larger beverage market. 

 

As this market grows, industry networks will become more complex and fragmented. As a 

result, the ability of the industry to compete against other segments of the beverage industry 
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will diminish, although its increased scale may help it attract more favourable government 

support. 

 

CASE 5: COCA-COLA INDIA 

 

Coca-Cola established its first Indian operations in 1973, but refused to comply with the 

foreign entity requirements of establishing a joint-venture partnership in India introduced 

shortly after, because of fears of the loss of its recipe [34]. In 1988, PepsiCo entered the 

market in a joint-venture with two other Indian beverage companies and quickly established 

itself as the leader in the market, taking advantage of the lack of competition from Coca-Cola 

and the benefits provided by the network to which the joint venture provided access[35]. 

 

The network enabled PepsiCo to take advantage of India's increasing interest in western 

products and culture at the time [35]. Coca-Cola re-entered the market in 1993, after the 

requirement of having a joint-venture partner was relaxed, however, it was too late and 

PepsiCo had established market leadership. India and Russia are the only major markets 

where Pepsi-Cola has a greater market share than Coca-Cola [36]. In 2012, PepsiCo had 

5.4% of the total Indian beverage market and Coca-Cola only 3.2% [34]. 

 

CASE 6: QUEENSLAND DEPT OF NATURAL RESOURCES AND WATER 

 

The Queensland Department of Natural Resources and Water provides water supply services 

to around 3 million people across Queensland. Providing services across an area this large 

requires the department to maintain an extensive network of suppliers and customer groups 

(such as business parks) [37]. To best manage this network, the department uses scenario 

planning to test its ability to coordinate their behaviours in response to significant 

environmental events. It recently examined scenarios around three equally plausible sets of 

conditions — sustained versus depleted natural resources, a strong versus a weak economy, 

combined with an informed and an involved network versus a community that was neither 

[37]. 

 

The scenario planning was utilised to support decisions regarding resource allocation as part 

of its strategic thinking. One such decision involves the implementation of more advanced 

electronic service delivery to make better use of the service network that the department had 

established. It also decided to increase its support for customer networks [37]. These actions 

reflected the importance of communication within critical networks. 
 

FINDINGS 

 

Table 2 below summarises the characteristic factors, scope factors and relationships identified 

in the cases. The cases indicate the existence of a strong relationship between characteristic 

and scope factors. The most commonly identified characteristic factors were network 

membership (identified in all 5 cases), followed by attributions, ongoing requirements and 

transferability, with trust being identified least frequently (4 times). The most commonly 

identified scope factors were size of network (6 times), followed by geographical coverage (5 

times); with longevity and influence levels being identified twice and areas of impact only 

being identified once. 
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Network membership was most frequently identified as the basis of relationships (11 times), 

most frequently with attributions (3 times) and with influence levels and ongoing 

requirements twice each. Four out of the five scope factors (geographical coverage, size of 

network, influence levels and longevity), but not areas of impact, were found to be associated 

with network membership. Three other characteristic factors were also found to be associated 

with network membership - attributions (3 times), ongoing requirements (predicted by the 

model) and trust levels (once each). Four out of the six cases identified the predicted 

relationship between size of network and geographical coverage. None of the cases, however, 

identified the predicted relationship of areas of impact and influence levels. This may partly 

reflect the infrequent identification of both areas of impact and influence levels in the cases, 

however, their low frequency identification in the six cases also suggests a low importance 

level for those factors. 

 

Table 2 also indicates seven relationships between characteristic factors, five relationships 

within scope factors, and eight relationships between characteristic and scope factors. Only 

two of the relationships were within the characteristic and scope factors (network membership 

and ongoing requirements, and size of network and geographical coverage), whilst two 

predicted relationships (areas of impact and influence levels, and trust levels and 

transparency) were not identified in the cases. 

 

 

Case Characteristic Factors  Scope Factors  Relationships 

1 Network membership 

Transparency 

Attributions 

Transferability 

Ongoing requirements 

Longevity 

Influence levels 

Size of network 

Network membership - Longevity 

Influence levels - Longevity 

Network membership - Attributions 

Size of network - Ongoing requirements 

2 Attributions 

Network membership 

Ongoing requirements 

Size of network  

Geographical coverage 

Network membership - Ongoing requirements 

Size of network - Geographical coverage 

Network membership - Attributions 

3 Network membership 

Attributions 

Transferability 

Ongoing requirements 

Trust levels 

Longevity 

Size of network 

Geographical coverage 

Longevity - Trust levels 

Transferability - Ongoing requirements 

Network membership - Attributions 

4 Network membership 

Attributions 

Transferability 

Ongoing requirements  

Trust levels 

Size of network 

Geographical coverage 

Size of network - Geographical coverage 

Attributions - Trust levels 

Transferability - Size of network 

5 Network membership 

Transparency 

Transferability 

Trust levels 

Influence levels 

Size of network 

Geographical coverage 

Network membership - Influence levels 

Network membership - Trust levels 

Network membership - Influence levels 

Trust levels - Geographical coverage 

6 Network membership 

Ongoing requirements 

Attributions  

Trust levels 

Size of network 

Geographical coverage 

Areas of impact 

Network membership - Size of network 

Ongoing requirements - Network membership 

Trust levels - Size of network 

Network membership - Geographical coverage 

Size of network - Geographical coverage 

 

Table 2. Summary of Characteristic Factors, Scope Factors and Relationships Identified in 

Cases 

 

CONCLUSION 

 

The cases reviewed in this paper indicate that many network factors create significant 

environmental conditions which will influence the strategic decisions that should be made by 
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an organisation. The relationship between the organisational performance and the 

environmental conditions created by these networks had a significant impact on the 

performance of the organisations, as did the decisions they made. 

 

The cases also identified a number of strong relationships between the characteristic factors 

and scope factors as well as within the characteristic and scope factors. Several of them were 

not predicted by prior research, confirming that the environmental impact of networks is still 

poorly understood. This paper represents a first step towards identifying the relationship 

between networks and the external environment from a strategic management perspective. 

 

Network membership was identified as having the greatest number of relationships with other 

factors (11 times), whilst size of network and trust levels were also frequently connected with 

other network factors in the cases studied. This suggests they are critical areas to focus on for 

organisations considering the impact of complex networks on their external environment. 

Stand-alone factors of the size of the network, geographical coverage, attributions, ongoing 

requirements and transferability were all identified as significant components of a network’s 

impact on the external environment in at least five of the six cases. 

 

These findings suggest that an appropriate approach to identifying the impact of an 

organisation's external networks on its external environment would involve focusing on 

joining, utilising and maintaining membership of as many networks as possible. Joining 

external networks would also provide an opportunity to influence the network factors to 

create more attractive environmental conditions. 

 

The cases provide support for the proposed relationship between characteristic and scope 

factors, and support the impact of the network environment on strategic thinking. Further 

research is required to test the causal relationship between each factor element and the 

network influence on the environment. A SEM analysis should be conducted for a range of 

industries to identify each element's relative causal relationships. 

 

REFERENCES 

 

1. Orr, S. Virtual Resources Theory. in Proceedings of the 16th Annual Conference of 

the Asia-Pacific Asia-Pacific Region of the Decision Sciences Institute. 2011. Taipei, 

Taiwan. 

2. Orr, S. A strategy taxonomy for foreign direct investment in China. Journal of 

Business and Policy Research, 2009, 4(2), 93-110. 

3. Ballinger, G., et al. A Stitch in Time Saves Nine: LEVERAGING NETWORKS TO 

REDUCE THE COSTS OF TURNOVER. California Management Review, 2011, 

53(4), 111-133. 

4. McCarthy, I.P., et al. Exploiting the business opportunities in biotech connections: 

The power of social networks. Journal of Commercial Biotechnology, 2007, 13(4), 

245-257. 

5. Ritvala, T. and A. Salmi Value-based network mobilization: A case study of modern 

environmental networkers. Industrial Marketing Management, 2010, 39(6), 898-907. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1568



6. Orr, S. and J. Menzies Using social networks and the Guanxi in case study research 

on Australian firms doing business in China. Australasian Journal of Market & Social 

Research, 2012, 20(1), 22-33. 

7. Jansson, H., M. Johanson, and J. Ramström Institutions and business networks: A 

comparative analysis of the Chinese, Russian, and West European markets. Industrial 

Marketing Management, 2007, 36(7), 955-967. 

8. Prenkert, F. and L. Hallén Conceptualising, delineating and analysing business 

networks. European Journal of Marketing, 2006, 40(3/4), 384-407. 

9. Figueiredo, O., A. Da Rocha, and J.F. Da Silva The Equivalence of Single Item Scales 

of Psychic Distance: a Test in Brazil. Equivalência De Escalas De Distância Psíquica 

De Item Único: Um Teste No Brasil, 2012, 9(4), 317-328. 

10. Mahmood, I.P., H. Zhu, and E.J. Zajac Where can capabilities come from? network 

ties and capability acquisition in business groups. Strategic Management Journal, 

2011, 32(8), 820-848. 

11. Menzies, J. and S. Orr The impact of political behaviours on internationalisation : the 

case of Australian companies internationalising to China. Journal of Chinese 

Economic and Foreign Trade Studies, 2012, 3(1), 24-42. 

12. Wang, M.-C. and S.-C. Fang The moderating effect of environmental uncertainty on 

the relationship between network structures and the innovative performance of a new 

venture. Journal of Business & Industrial Marketing, 2012, 27(4), 311-323. 

13. Johns, L. and S. Ville Banking Records, Business and Networks in Colonial Sydney, 

1817-24. Australian Economic History Review, 2012, 52(2), 167-190. 

14. Walters, D., J. Bhattacharjya, and J. Chapman Drivers of falling interaction costs in 

global business networks. Competitiveness Review, 2011, 21(1), 9-28. 

15. Lesage, X. and S. Ronteau Assessing Embedded Agency of Entrepreneurs in Context 

of Internationalization and Innovation: An Exploratory Research. International 

Business Research, 2012, 5(6), 62-72. 

16. Qiang, D. and M.E.M. Akoorie Constructing Global Business Networks in China. 

Journal of East-West Business, 2009, 15(3/4), 295-315. 

17. Boehe, D. Collaborate at Home to Win Abroad: How Does Access to Local Network 

Resources Influence Export Behavior? Journal of Small Business Management, 2013, 

51(2), 167-182. 

18. Rhodes, C. and J.S. Butler Organizational Membership and Business Success: The 

Importance of Networking and Moving Beyond Homophily. Challenge (1077193X), 

2010, 16(1), 33-48. 

19. Cainelli, G., M. Mazzanti, and S. Montresor Environmental Innovations, Local 

Networks and Internationalization. Industry & Innovation, 2012, 19(8), 697-734. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1569



20. Clark, G.L., et al. Market revenue and the scope and scale of SME networks in 

Europe's vulnerable regions. Environment & Planning A, 2004, 36(7), 1305-1326. 

21. Schweizer, R. SMEs and networks: Overcoming the liability of outsidership. Journal 

of International Entrepreneurship, 2013, 11(1), 80-103. 

22. Valdés-Llaneza, A. and E. García-Canal Direct Competition, Number of Partners and 

the Longevity of Stakes in Joint Ventures. Management International Review (MIR), 

2006, 46(3), 307-326. 

23. Grant, R., et al. Contemporary Strategic Management; an Australasian Perspective, 

Adapted from Figure 4.7, page 140. 2nd Edition.  Milton, QLD: John Wiley & Son, 

2013. 

24. Rant, M. Does Cognition Shape Industry Specific Evolutionary Paths? EBS Review, 

2008(24), 7-22. 

25. Wen-Shinn, L. and C. Soo May A Comparison Study of Manufacturing Industry in 

Taiwan and China: Manager's Perceptions of Environment, Capability, Strategy and 

Performance. Asia Pacific Business Review, 2006, 12(1), 19-38. 

26. Yin, R.K. and K.A. Heald Using the Case Survey Method to Analyze Policy Studies. 

Administrative Science Quarterly, 1975, 20(3), 371-381. 

27. Compass, w.c.-v.n. Compass Airlines, What really happened?  2009; Available from: 

www.compass-virtual.net. 

28. Qantas. History.  2012; Available from: www.qantas.com.au. 

29. Ansett, S.o. History.  2012; Available from: http://www.spiritsofansett.com/history. 

30. Xutian, S., et al. Comprehension of the unique characteristics of traditional Chinese 

medicine. American Journal of Chinese Medicine, 2012, 40(2), 231-244. 

31. Ying, L., Z. Yizhou, and X. Cong Analysis of the international competitiveness of 

Chinese medicine industry based on the diamond Model. International Business 

Research, 2010, 3(3), 165-170. 

32. Juice, B. About Us.  2012; Available from: www.boostjuice.com.au. 

33. Orr, S. and J. Menzies Internationalisation of Boost Juice to Malaysia: A Case Study. 

Asian Case Research Journal, 2012, 16(2). 

34. Sharma, M., Coca-Cola Masala Gets $5 billion to catch Pepsi in India: Retail, in 

Bloomberg Businessweek. 2012. 

35. Srivastava, M., For India’s consumers, Pepsi is the real thing, in Bloomberg 

Businessweek. 2010. p. 26-27. 

36. Norton, G. Pepsi develops its thirst for Russian assets. Euromoney, 2011, 41(501), 

29. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1570

http://www.compass-virtual.net/
http://www.qantas.com.au/
http://www.spiritsofansett.com/history
http://www.boostjuice.com.au/


37. Management, Q.D.o.E.a.R., Strategic Plan 2008-13. 2008, DERM. 

 

 

ACKNOWLEDGEMENTS 
 

I would like to thank Wiley for permission to publish Figure 1 and an adaption of the concept 

of Network Environmental Analysis from the new 2
nd

 edition of Contemporary Strategic 

Management, by Grant, Butler, Murray & Orr, 2013. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1571



A major question in the operations strategy area is what firms should do with their core 
operations capabilities. Two competing views have been presented: “trade-off” and “cumulative 
capabilities” model. Whilst both models have intuitive appeal, they fail to answer the broader 
question as to why firms would trade-off or accumulate capabilities. The explanation provided is 
that this depends on available capacity however this also lacks strong empirical support. Hence, 
we propose another explanation besides capacity. This “new” explanation is based on the 
dynamic capability view, and proposes that firm choices would depend on levels of competition 
faced from others in its business environment. These explanations were empirically tested with 
longitudinal data from the Australian airline industry. Our analysis showed that available capacity 
was not supported however, competition based explanation was somewhat supported. This paper 
therefore provides a new perspective and better explanation as to why firms trade-off or 
accumulate capabilities.  
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ABSTRACT 

This paper develops a taxonomy of how companies develop SC risk management in 

term of two basic management approaches: one that emerges from internal actions and 

operations within companies; and another involving actions undertaken with external 

SC partners. The aim of this taxonomy is double: (1) predict a firm’s performance with 

regard to the disruption occurrence and (2) identify the contextual antecedents 

(environment, focal firm and SC) for contingently specify the SC vulnerabilities that 

shape the SC risk management strategy. Using survey data from 909 firms representing 

69, cluster analysis and analysis of variance the results suggest that the most effective 

SC risk management strategies require maturation in their SC relationships with SC 

partners.  

 

Keywords: supply chain risk management, vulnerabilities, disruption, taxonomy 

 

 

 

I(TRODUCTIO( 

 

The dynamic and complex evolution of markets has encouraged many firms to 

implement various supply chain initiatives to try to boost efficiency [1]. Additionally, 

Supply chain (SC) has been evolving to a prevalence of outsourcing and globalization. 

As a result, aspects such as operational complexity and globalization are making SC 

more and more vulnerable to risks that may have an important negative impact on the 

company’s profitability-and even its survival [2] [3] [4] [5] [6]. Consequently, 

academics and practitioners are reporting increased concerns about the rise of SC 

disruptions and their implications [1] [3] [7] [8] [9].   

 

Literature on SC risks shows that there are two fairly distinct broad categories of risks 

affecting SC design and management [8] [10] [11]: risks arising from the problems of 
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co-ordinating supply and demand and risks arising from disruptions to normal activities. 

This paper pays special attention to the second type of risks -SC disruptions  [8] and 

how the different categories of vulnerabilities impact on the threats of a final SC 

disruption occurrence. SC disruption is defined in the extant literature as an unplanned, 

unintended and exceptional situation that disrupts the normal flow of goods and 

materials within a SC [2] [8] [12] [13].  

 

Major SC disruptions have significant negative impact on both short and long-term 

operational and financial performance. They can cause physical damage, threaten 

production and distribution, damage sales, reduce company's revenue, cut into market 

share, inflate costs and send it over budget. Such disruptions can damage company 

credibility with investors, which result in a devastating impact on shareholder value, 

thereby driving up the cost of capital. [12] [14] Hendricks and Singhal (2003, 2005) 

analysed the effects of SC disruptions and empirically showed that these events have a 

significant negative impact on shareholder value and on operating performance (i.e., 

sales, operating income, return on assets). Additionally, this study indicates that 

companies experiencing a SC disruption suffer a 33 to 40% decline in stock price 

compared with industry peers over a three-year period. As result, it is not surprising to 

see that a recent FM Global study of more than 600 financial executives around the 

world found that respondents identified SC risks, more than any other, as having the 

greatest potential to disrupt their top revenue driver.  

 

The worrisome news here is not just that most firms ignore risks or fail to recognize risk 

sometimes with dire consequences. Rather, it is that even among those that do, too 

many do not go deeper with the SC assessment and mitigation, i.e., reducing the 

likelihood of the occurrence, of a particular risk, reducing its potential impact, or both. 

Cisco, Pfizer, Boeing or DHL claimed that poor or inadequate risk management policies 

could have a severe impact on their performance and clients [15] [16]. It seems that 

managers are unable to create contingency rules and procedures for complex, high-risk 

business situations. For example, strategically focused business continuity plans are 

often not complemented with implementation plans at the operational or tactical levels, 

which enable organizations to respond quickly and efficiently to crisis situations. Or 

short term focus on the operations and their results can lead to significantly low 

importance of SC risks, which finally will have negative consequences in the SC [17]. 

 

Since SCs are vulnerable to disrupt, a better understanding of SC risk management is 

critical for both practitioners and researchers [6] [17] [18]. The development of a solid 

literature on SC risk management is still in progress and, specifically, there has been 

little effort to consolidate findings in a unifying picture [1] [19] [20]. The existing 

literature has discovered a wide range of SC risk management practices  [17] [21], but 

findings remain disconnected, so there is no clear understanding of what SC risk 

management implies, which are the more adequate strategies and how to deploy them 

together. In addition to this, some recent theoretical studies have explained the 

importance of distinguishing between SC risk management and its possible antecedents 

[17] [22]. 

 

Accordingly, based on a sample of 909 firms representing 69 countries, the aim of this 

paper is empirically to examine types of SC risk management strategies that can be 

implemented within a SC and contingencies that impact the strategies that are selected. 

A related research objective is to analyze how the different strategies prevent a 
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disruption from occurring or respond quickly to contain the damage. To pursue this 

objective, we postulated that there are two main SC risk management approaches for 

avoiding SC disruptions: one that emerges from internal actions and operations within 

companies; and another involving actions undertaken with external SC partners; both 

implemented to reduce the probability of adverse events occurring or to diminish the 

effects of these adverse events [2] [7] [23] [24]. Considering these two approaches we 

propose a taxonomy that suggests four types of strategies –passive, follower, internal 

and collaborative.  

 

Appropriate strategies are contextual and designed based on characteristic of a given 

situation [17] [21] [25]. SC vulnerability has long been identified as an important 

contingency variable that shapes the type of strategy employed [9] [26] [27] [28].  

However, SC vulnerability cannot be observed directly [25].  It is determined by certain 

organizational and structural SC characteristics and the environment in which the SC is 

embedded (e.g. globalization of the sourcing network, customer or supplier dependence, 

SC complexity, among others). For our research, we follow Wagner and Neshat, [25] 

who identify three sources of vulnerabilities -environmental, the focal firm and the SC- 

that need to be understood in order to propose adequate management strategies. 

Consequently, this research adopts a contingency perspective and investigates the 

importance of a range of contextual antecedents, thus adopting a contingency 

perspective, as drivers of risk management strategies in a SC.  

 

In doing so, we offer three main contributions to the literature. First, previous studies 

have limited the analysis of SC risk management to its reactive internal initiatives [8] 

[29]. However, in the present era of globalization, where organizations are increasingly 

expanding across international boundaries [18] [30], firms have to be able to manage 

disruption practices jointly with suppliers and/or customers in order to reduce the 

effects of disruptions [7] [5] [29] [31]. This paper takes the SC risk management 

literature beyond the internal focus by considering both the internal and 

interorganizational efforts and their interactions in a single model. Second, we observe 

that some existing publications argued that SC vulnerability is determined by certain 

structural characteristics and the environment [21] [25].  This study develops a more 

complete contingency-based research and extends the scope of the contextual 

antecedents incorporating the SC alignment issues since the attitudinal predisposition of 

the partners to align forces in the case of risk event is considered important to avoid the 

disruption occurrence [17] [4] [32]. Third, there is a shortage of empirical work in the 

area of SC risk management [1].  Most of the studies are qualitative, based on single or 

multiple case studies. Accordingly, typologies, which have often been used in the extant 

literature to describe the phenomenon underlying SC disruptions [11] [21], have a 

strong descriptive and prescriptive orientation. This literature lacks an explanatory and 

predictive orientation. This research focuses on a predictive orientation and provides 

empirical evidence linking a taxonomy of SC risk management strategies with 

contextual antecedents and the potential SC disruption occurrence. 

 

The paper is structured as follows: in the next section we briefly review existing 

literature on SC risk management practices, their contextual antecedents and 

performance. This analysis allows us to provide a theoretical backdrop to our 

hypotheses. Research methodology is introduced before presenting the main results 

derived from the empirical analysis. Finally, we suggest theoretical and managerial 

implications and offer suggestions for future research. 
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SUPPLY CHAI( RISK MA(AGEME(T 

 

From the Industrial Revolution until present, SCs have had to face important changes, 

evolving from high volume simple business models to extended SC networks.The 

consequences of these patterns of changes have been quite relevant and nowadays SCs 

are being stretched extensively to significant levels of SC dependence on  globalization 

and efficiency.  

 

But this opportunity for efficiency is not free. Efficiency helps in smoothing the SC 

operations but it also opens new sources of vulnerability if unexpected circumstances 

happen [33]. The tsunami catastrophe that struck Japan in March 2011 demonstrated the 

disturbing consequences of SC disruptions. The ripple effect of the stoppages to supply 

and production in Japan was felt in many areas of the world, because numerous key 

parts are exported to global operation from this region. Take, for example, the impact on 

Apple, which relied on suppliers in Japan for 25% of the components used in its new 

iPad 2 product. Moreover, many of these contractors were sole-source suppliers. The 

iPad 2 went on sale just hours after the tsunami hit, and the subsequent shutdowns 

caused stock shortages and long delays in deliveries. The fallout not only frustrated 

Apple’s customers but also its shareholders since the company’s share price declined by 

8% due to the disruptions that followed the disaster. 

 

Due to the current firm’s dependence on customers and/or suppliers and inventory 

reduction trends, the severity of such an event will be amplified [34] [2]. Thus, the need 

to ensure continuity of the flow of goods along the SC, as well as shorter periods of 

time to return to its original or improved operations status, have motivated an emerging 

body of research in SC risk management [8] [21] [31] [35]. The effectiveness of SC risk 

management in dealing with SC disruptions depends on how well the organization is 

able to cope with or quickly recover from the impact of disruptions. Some authors pose 

that first an organization needs to understand the potential disruptions that may occur, 

and then it will be able to select mitigation approaches to diminish its potential effects 

[23]. According to the existing literature and within the context of a potential SC 

disruption, we can define SC risk management as the identification of potential sources 

of risk and implementation of appropriate strategies through a coordinated effort among 

the SC risk members to reduce the effects of a SC disruption [17]  [36]. 

 

While the companies were not dependent on the actions of their SC members, they 

traditionally centred their risk management efforts on internal practices that entailed 

only functions within a single company. Recently, however, mature companies, known 

for their excellence in SC operations, have widened the focus of their SC risk 

management efforts to encompass factors external to the firm in order to align internal 

efforts with key suppliers and/or strategically important customers [17] [37]. Therefore, 

two perspectives for managing SC risks can be recognized: one that emerges from 

internal actions and operations within companies; and other involving actions 

undertaken with external SC partners. Both approaches can be complementary and are 

implemented with the objective of diminishing the effects of SC disruptions [2] [7] [23] 

[24].  

 

Internal SC risk management practices contribute to the creation of more resilient firms 

through the deployment of risk preventive practices such as business continuity plans, 
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formal security procedures or emergency operations centres, all of which can serve to 

limit or mitigate the negative consequences of a disruption [17] [29]. This preventive 

efforts go together with other practices that deal directly with the SC operations within 

the company, which directly reduce the effect of disruption and indirectly also may 

reduce their vulnerability, such as postponement, flexibility, visibility, velocity or lean 

operations [17] [20]   [21]. 

 

Inter-organizational SC risk management, on the other hand, require the deployment of 

practices that necessitate active cooperation upstream with the firm’s SC partners, 

(suppliers of products or services, such as logistics service providers), and downstream 

with customers. Such approach implies the alignment of a firm’s SC risk management 

practices with its most strategic SC actors. This alignment can be seen from the 

operational point of view, supporting smooth flows in efficient SCs, or from the more 

strategic point of view, including long term agreements based on knowledge integration 

or joint product and process innovation [21].The SC risk management practices 

involving interorganizational interaction ensure that changes caused by a disruption can 

be absorbed by the SC through an effective response. It includes the SC partners’ 

willingness to share even sensitive risk-event information [38] (Faisal et al., 2006). 

Thus, these management practices are important actions if the companies want to 

diminish the disruption effects on the SC dimensions that span corporate or even 

international boundaries [3].  

 

A Supply Chain Risk Management taxonomy 

 

In order to examine the dual perspective SC risk management we use a configuration 

approach that establishes patterns or profiles capturing, in that sense, the complexities 

of organizational reality [39] and thus facilitating a holistic analysis of the phenomenon 

under investigation [40]  [41]  [42]. Instead of the pairwise relationships that the 

conventional econometric research focuses on, our approach focuses on relationships as 

simultaneous combinations of multiple dimensions [43]. 

 

Since companies may place differing emphasis on SC risk management practices (either 

internal or interorganizational) or on both approaches, various configurations of SC risk 

management can exist. Hence, we develop a parsimonious taxonomy that reveals 

insights into the underlying approaches of SC risk management and their relationships 

with the contextual antecedents and disruption occurrence that are useful in discussion, 

research and pedagogy [44]. Said taxonomy organizes and consolidates all information 

about group configurations so that it is easier for us to comprehend the differences in 

the composition of the two basic approaches that characterize SC risk management. 

 

Figure 1 highlights how the two SC risk management approaches result in four extreme 

configurations. Where there are low levels of internal and interorganizational risk 

management practices, there is passive SC risk management strategy. This type of 

management is perceived as something that slows down the major objectives of cutting 

cost and inventories. Then, managers will strive to achieve these objectives at the cost 

of disproportionate risks. Contrary to the former situation is a collaborative SC risk 

management strategy where there are both high levels of internal and inter-

organizational risk management. In this configuration, managers are not willing to 

mitigate and reduce risks alone. They are willing to connect processes and align forces 

to provide a more coordinate response to high levels of environmental and operational 
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risks inherent in global and complex SCs. In this case, SC risk management practices 

such as business continuity analysis or security procedures are developed jointly in 

collaboration with the SC partners. This configuration builds holistic and 

interorganizational capabilities to cope with threats to supply continuity and to quicken 

the restoring of the SC after a disruption  [7]. 

 

--------------------------------------Insert Figure 1 Approximately Here------------------ 

 

When there is a bias towards high levels of internal SC risk management, there is an 

internal based management strategy. This configuration mainly trusts internal 

capabilities to cope with the consequences of unavoidable events of risk and guarantee 

the continuity of the material and information flow within the SC. However, decisions 

at this level might fail without effective coordination with the firm’s SC partners. 

Finally, when SC risk management is biased toward inter organizational perspective, a 

followers risk management strategy exists. The companies which decide to take this 

strategy follow other SC partners in their attempts to look out for the effects of a 

potential disruption in their SC. The SC partners act as leaders in defining which 

strategies to employ so as to cope with the risks. In this configuration, firms attempt to 

deal with disruption issues with the external network. SC risk management priorities are 

established by different and complementary managers that have a key role in the SC. 

However, this configuration produces a limited opportunity to deal with the internal risk 

that demands mechanisms with the ability to take control of internal operations 

(e.g.reducing process variability, fixing the root causes or advance warning system that 

identify deviation to expectations and automatically identify corrective actions to be 

taken immediately). Consequently, we propose the following hypothesis: 

 

H1. An emergent taxonomy of SC risk management can be developed based on the 

company’s internal and inter-organizational SC risk management efforts.  

 

THEORETICAL MODEL 

 

Existing contingency theory claims that organizational actions should be adapted 

depending on the context in which they are applied. Consequently, organizations should 

adjust their actions, structures, or processes to their context with the main purpose of 

maximizing performance  [45] [46]   (Lawrence and Lorsch, 1967; Thompson, 1967). If 

this “fit” is not achieved, “opportunities are lost, costs rise, and the maintenance of the 

organizations is threatened” [47]. This entails recognizing the factors motivating the 

choice of a particular SC risk management strategy for a given situation. This reasoning 

brings us to the assumption that decision makers must reconsider their actions and align 

their organizations to this changing environment in order to achieve a better fit  [48].  

 

Applied to the SC disruption arena, structural contingency theory [45] [49] posits that 

organizations should match their management practices to the SC vulnerabilities with 

the main objective of diminishing SC disruptions and subsequently control their effects 

on undermining SC performance  [45]  (Wagner and Bode, 2008). For our research, we 

follow Wagner and Neshat who state that vulnerabilities are determined by three 

factors:  environment, focal firm and the SC [25]. This combination of structural and 

organizational characteristics and environmental factors are antecedents of SC 

vulnerabilities that affect the selection of certain SC risk management strategy. 

Additionally, SC risk management is expected to determine the frequency of SC 
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disruption occurrence.  Consequently, a SC manager implementing SC risk 

management practices will take full advantage of the specification of these antecedents 

in order to achieve lower frequencies of SC disruption. The theoretical model postulated 

is shown in Fig. 2. 

 

---------------------------------------------Insert Figure 2 Approximately Here------------------ 

 

Contextual antecedents 

 

Normal Accident Theory (NAT) provides the theoretical support for exploring the 

structural and organizational characteristics and environmental factors that determine 

the level of SC vulnerability. This theory holds that accidents become inevitable or even 

normal in complex and tightly coupled technological systems [50].  While this theory 

has not been widely employed to frame SC research, its focus on normal accidents 

provide a meaningful lens from which to examine SC disruptions [18]. Given this 

theory, it is not surprising that lengthy and complex SCs, working with faster speeds, 

have become more prone to disruptions.  

 

Environment  

 

The environment for contingently specifying SC vulnerabilities is being created by 

factors outside the SC. We suggest further dividing these factors into two types: natural 

hazards and the socioeconomic environment. Natural hazards consist of issues due to 

“force majeure” such as hurricanes, tornados, earthquakes, or tsunamis. The 

socioeconomic environment transcends market features, encompassing broader 

socioeconomic forces such as recession, labour instability, political events or currency 

devaluation. While the first ones mainly present themselves in discrete circumstances, 

the others appear as continuous vulnerabilities. It should be noted that our model also 

includes the dynamics of a competitive environment or market as an exogenous 

characteristic of a whole SC, since it has long been identified as an important 

contingency variable in conceptual and empirical studies in operations management 

[51]. This model entails issues and problems that can arise from price or sales collapse 

due to the effect of competition.  

 

Firms experience complex interactions with their environment when faced with 

unanticipated and/or unfamiliar events. Such events are not clearly visible, and the 

impact of these events on their SC processes cannot be immediately nor fully 

comprehended [50].  Because such firms have an increased risk of experiencing a SC 

disruption, they are more likely to make efforts to better prevent, detect, respond and 

recover from any risk. They are more likely to aggressively manage their SC risks. Such 

firms can manage some complex interaction with the environment by increasing the 

information sharing to increase overall SC visibility [18] or creating SC resilient 

capabilities to proactively respond to the environment [27]. For instance, when an 

external source of vulnerability manifests itself (e.g., market drop or earthquakes), a 

management practice oriented toward the inter-organizational context of the SC 

regarding suppliers, customers or other stakeholders may lead to a more efficient 

reduction of the SC disruption effect.  

 

A recent example that illustrates this occurred just after the March 2011 tsunami in 

Japan.  In order to avoid market collapse, a manufacturer of batteries for electronic 
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products located in the region proposed, with its more strategic customers, Philips and 

Sony, both relevant competitors in the electronics industry, to share out the scarce 

batteries available for their products. Philips and Sony agreed to cooperate. This 

strategy  takes into account not only the approach of the originating company—the 

battery supplier—but also internal and external factors for its SC partners, since the two 

big competitors had to cooperate with each other about apportioning the available 

supply while simultaneously adapting their assembly schedules to this situation. 

 

Cases like this highlight the relevance of implementing efforts to adjusting the 

management practices to a specific and unique environment created by the combination 

of the following sources of vulnerability: natural hazards, the market and the 

socioeconomic environment. Hence, we formulate the following hypothesis that argues 

that external environment is the base and antecedent for SC risk management. 

 

H2: !atural hazards, market, and the socioeconomic environment determine the supply 

chain risk management strategy. 

 

Focal Firm 

 

According the NAT, firm size and production type are considered structural antecedents 

of SC vulnerability [25].  Larger firms will be more often involved in SCs that are 

complex and tightly coupled. Studies have suggested that large organizations have 

likely targeted a broader set of customers and they will deal with higher degrees of 

outsourcing and off-shoring activities. Larger organizations may also be harder to 

integrate in a SC. On the contrary, small organizations are likely to have sources placed 

locally and nationally rather than internationally, which makes SC relationships closer 

[52] and therefore structural vulnerability is lower [25].  

 

Thus, we expect a relationship between firm size and SC risk management strategy. 

Specifically, large organizations, characterized by having global sales, distributions and 

manufacturing activities, are more involved in collaborative SC risk management 

approaches than small organizations.  For example, following 9/11, Continental Teves, 

a unit of Continental AG, whicht supplies automotive, industrial and agricultural 

products, had to make tough decisions regarding which of its customers would get parts 

that were in short supply. It looked at how many parts it had in stock for each customer 

and divided that by the customer’s known production rate to determine how many days 

of production the customer would have before it ran out. Continental Teeves then 

equalized the “days of production” metric across all its customers.  

 

Different types of processes often have different types of operating characteristics, as 

proposed by NAT. While most manufacturing processes can be distinguished from one 

another on several dimensions, two are of primary importance: the volume of product 

produced and the tightness of connection or fit between the various parts of the 

operating system. These two dimensions are related to the  role that the focal firm play 

in the SC. Processes in manufacturing firms (either buyer or suppliers) are more tightly 

coupled systems and the interactive complexity of their processes is rather high. 

Consequently, in manufacturing firms problems propagate widely and rapidly through 

the operating system. Compared with manufacturing firms, other intermediate SC roles, 

like retailers, wholesalers or logistics service providers, are loosely coupled and the 
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interdependencies within the firm are less complex,  indicating that vulnerability will be 

rather low  [25] [18] [50].    

 

Accordingly, we expect that manufacturing firms will implement more active SC risk 

management practices, such as collaborative or internal oriented strategies, than firms 

that occupy other roles in the SC. For example, in manufacturing firms with a tightly 

coupled system, visibility and traceability are key attributes for coping with 

vulnerability [18]. In this situations, it is often that one key member of the operational 

process has no detailed knowledge of what goes wrong in other parts of the process -e.g. 

finished goods inventory, production plans, capacity, actual demands or forecast, among 

others. So, with more connected and transparent processes, small and seemingly 

independent failures could be anticipated and detected and, consequently, disruptions 

avoided. Sharing real time information might be critical to smooth operational 

transactions.  

 

H3:  Firm size and its role in the SC determine the supply chain risk management 

strategy.  

 

Supply chain vulnerability 

 

Finally, SC vulnerability will also trigger a firm’s concern about SC risk management 

activities. Given the more demanding contexts on outsourcing and off-shoring of 

activities [53] (Schoenherr, 2010), suppliers, customers, and logistics service providers 

are key actors in order to have leaner and more efficient SCs [54]. Accordingly, a SC 

also has to deal with disruptions when the source of vulnerability is about operational 

contingencies inside the SC, such as raw material supplier failure, finished goods 

manufacturing problems, transportation carrier failure or product quality issues [8]  

[55]. 

 

For example, SC risk management measures, such as working on the Business 

Continuity plan with the most important suppliers or with the most reliable ones in 

operational terms can help to reduce complexity and risky coupling. Under the NAT 

perspective, [50] state that the network of small- and medium-sized firms in Northern 

Italy where firms are linked through local and very controlled sourcing arrangements to 

develop and produce machinery and scientific instruments are less likely to experience a 

SC disruption than those with relationships of high interactive complexity. Furthermore, 

industries that require tighter coupling supply are more likely to reduce their 

vulnerability with a proper and proactive relationship with a supplier, using methods 

like information sharing, relationship development, joint reviews, etc.  [56]. In the 

automotive industry, Robert Bosch experienced in 2005 a failure in detecting a defect in 

a coating built into pumps supplied to BMW or Audi. The strong dependence on 

suppliers in the auto industry and the tight coupling between the SC nodes usually 

brings low buffer inventories or lack of inspections that affect their SC operations. As a 

consequence Bosch’s SC had to deal with a high degree of SC vulnerability and the 

small failure was not detected until final product failures were reported, resulting in a 

SC disruption [25]. 

 

Besides the operational contingences, the alignment between buyers and suppliers also 

can be a source of vulnerability.  SC alignment in a context of risk management 

expresses the degree to which buyer and supplier share a common understanding of SC 
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risk management issues. Karl Weick has discussed how systems of sense-making are 

vitally important when specialization and decentralization results in the segregation of 

people and differentiation of processes [57]. Because SCs require coordination and 

alignment among buyers, suppliers and services providers, all SC members must be able 

to make sense of SC vulnerabilities so that they can be jointly aware of the potential 

consequences. A clear understanding of the impact of disruptions facilitates the way of 

re-taking the control over the SC operations in a shorter period of time, so they may 

continue with their normal activities and responsibilities, which is a key factor in SC 

operations. That is especially relevant since the perception of risk rather than objective 

assessment of risk guide decision-making behavior [58]. Similarly, subjective 

judgments of risk are a significant determinant of managerial choice [22] [31] [59]. 

Even when objective data is available to support decision-making, issues related to 

interpretation may interject bias into the risk assessment process [60].  

 

Therefore, we adopt the view that SC joint sense making might better see the logic of 

mutual adjustment and enact coping mechanisms to provide the required agility for 

dealing with SC disruption. SC alignment is essential in harnessing collective actions 

within SC [61]. Dow Chemical illustrates this view. They have worked together with 

their suppliers to reduce the levels of hazardous materials to be transported, by means of 

integrating processes related to combining chemicals. As a result, a joint understanding 

of the sources of SC vulnerability reduced the exposure to potential SC disruptions [18].  

Therefore, we hypothesize: 

 

H4: Supply chain alignment and operational contingences determine the supply chain 

risk management strategy. 

 

Disruption occurrence 

 

One major goal of this research is to determine whether the use of different SC risk 

management strategies reduces the frequency with which firms experience the effects of 

disruptions. Although we propose that the SC context will have an impact on the 

importance that a firm gives to the different SC risk management approaches, we further 

believe that these differences significantly and differently affect the frequency of SC 

disruption occurrence.  

 

Proponents of the High Reliability Theory (HRT) argue that firms can apply various 

strategies and organisational remedies to cope with interactive complexity and tightly 

coupled processes in order to create reliable organisations. These strategies involve the 

concern about failure, redundancy and slack in the systems, sensitivity to operations, 

decentralisation of authority, and commitment to resilience [62] [63] [64]  [65]. 

 

As discussed in the SC risk management section, firms can become more reliable 

through internal or inter-organizationalSC risk management strategies. In order to 

anticipate SC disruptions and to recover quickly, awareness systems, which provide 

assessment of potential SC disruptions, become key elements for SC risk management 

[7]. One example of creating awareness of risk involved the use of supplier financial 

appraisal reports at J&L Aerospace. These reports provided information about suppliers 

such as growth and profitability ratios, dependency ratios, liquidity and working capital 

management, and an overall financial rating of the supplier. The financial reports 

created internal awareness of financial risk that can arise at the supplier firms. An 
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awareness system would have helped to identify the liquidity and cash-flow problems 

that the Chrysler supplier Plastech had and that later lead it to bankruptcy. It caused a 

temporary shutting down of four Chrysler plants in 2008 that resulted in Chrysler losing 

millions of dollars.  

 

Also, if business continuity plans or control systems for SC operations are in place and 

executed, they can lead to a reduction in a number of disruptions as well as the severity 

of disruptions, specifically if they are jointly developed with key SC partners [29] [66]. 

For example, an effective tool that boosts the control attribute is an emergency 

operations center. Its implementation helps to standardize the procedures about how to 

coordinate all the functions affected by a disruption. It facilitates the way of re-taking 

the control over the SC operations, so they may continue with their normal activities 

and responsibilities. 

 

The response to disruptive events used to require that collaboration goes beyond the 

operational processes of SCs and spans management relationships in a more distant 

perimeter from the SC focal point, which provides the core value to final products. 

Collaboration across all the public and private actors, from companies to logistic 

providers or port authorities, is essential in achieving an efficient solution. Risk 

management priorities and paradigms should be jointly established with different and 

complementary stakeholders that have a key role in the SC external environment, like 

political authorities, customs, banks, shareholders or strategic customers and third party 

logistics. This collaboration requires the development of trust and transparency to 

ensure that disruptions are handled with agile and effective responses, while sharing 

culture towards active SC risk management. 

 

Cisco Systems, the communication equipment manufacturer, has been working for a 

decade on maturating a robust SC risk management system [66]. This was stated by its 

Chairman and CEO John Chamber, “Cisco’s proactive approach and leading supply 

chain risk management capabilities were key to ensuring minimal impact to our 

customers during the Japan earthquake crisis”. They involved SC risk planning 

activities ranging from supplier monitoring and information exchange with suppliers 

and customers to contingency plans to control for SC vulnerabilities.  

 

Furthermore, collaboration has been suggested as the “glue that holds SC organizations 

in a crisis together” [32, p. 623]. SC collaboration avoids opportunistic behavior on 

behalf of individual interests which would negatively dimish the response capability of 

the whole system. Cisco Systems was fully aware of that and the internal SC risk 

management team worked closely together with manufacturing operations, suppliers, 

logistics and transportation service providers and other partners to identify network 

nodes that are out of risk qualification tolerances as well as to develop resiliency plans  

[66]. Even after the disruption occurrence and subsequent SC recovery, collaboration is 

equally important with the main objective of continuously learning after these 

experiences [4]. This post disruption collaboration will improve the SC capabilities to 

deal with further disurptions: before, throughout and after the event. Thus, the 

implementation of SC risk management strategies implies some patterns of activity and 

subsequent coordinated actions that enhance the SC (a) to mitigate the potential effect 

of an event that may normally disrupt the SC operations, or (b) to recover from a 

manifested disruption. Consequently, we hypothesize:  
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H5. SC risk management strategies determine the frequency with which firms 

experience the effects of disruption.   

 

METHODOLOGY 

 

Data Collection 

 

Survey-based research [67] [68] was used as the main empirical research methodology 

of this study. A group of academics and researchers led by the Center of Transportation 

and Logistics, MIT (CTL) under the MIT Global SCALE Risk Initiative designed and 

developed the questionnaire tool based on a thorough literature review. The 

questionnaire was then validated through a pre-test carried out with four academics, five 

SC executives, and two senior consultants in the field of SCM. These interviews 

allowed us to purify our survey items and rectify potential deficiencies. Minor 

adjustments were made on the basis of specific suggestions. Finally, the survey was 

reviewed and approved by MIT’s Committee on the Use of Humans as Experimental 

Subjects (COUHES). All the facets of this project adhered to COUHES regulations and 

protocols. 

 

A large-scale, worldwide online survey was used as the base. The target respondents of 

our survey consisted of SC professionals at decision-making levels and in strategically 

oriented positions from different cultures, countries, and industries. Respondents were 

asked to provide information about their SC risk management experience, attitudes and 

opinions, major disruptions on their site, and SC practices. This study thus analyzes 

how the SC risk management and different sources of vulnerabilities, beyond their 

respective direct effects, can also interact and diminish the effect of a disruption within 

a SC, using the firm as the unit of analysis. It evaluates our hypotheses based on the 

action that the respondents companies take to deal with SC disruptions. To ensure the 

validity of our data, we also evaluated the respondents’ competency and knowledge of 

the subject at hand. Table 1 shows the profiles of the respondents. We measured 

respondents’ backgrounds: age (63.2% were older than 40), gender (82.2% males and 

14.4% females, having no response for the rest), and education (62.1% held a university 

or master’s degree). Respondents averaged 12.9 years of experience in their industry 

(median = 13 years); 32.5% of them were middle managers, 32.8% senior managers, 

and 8% held the position of vice president. Collectively, the selected respondents were 

proven to be competent enough to complete the survey. 

 

--------------------------------------Insert Table 1 about here-------------------------------------- 

 

Due to the global scope of this study, the survey was formally translated from English 

into eight languages or dialects (Portuguese, Brazilian Portuguese, Mexican Spanish, 

Castilian Spanish, German, Greek, Italian, and Mandarin Chinese) following a 

homogeneous and rigorous procedure for subsequent testing and further distribution to 

the target audience. In each of the different regions, a SC management professional 

association was key in reaching a larger number of SC professionals. For example, the 

Association for Operations Management – American Production and Inventory Control 

Society (APICS) and the Council of Supply Chain Management Professionals 

(CSCMP) collaborated in the United States, as did the Spanish logistics association 

Centro Español de Logistica (CEL), among others. They sent out emails to their 

members asking them to participate in the survey. The data-gathering process took two 
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months (December 2009 through January 2010) with information collected 

simultaneously in all of the countries. The average time required to complete the survey 

was twelve minutes. 

 

The webpage where the survey was posted reached 2240 visits and 1460 persons 

answered the survey. After screening out spurious and incomplete responses (less than 

half of the questions answered on the survey) conducting a missing value analysis (with 

a result of 1.5% overall) and deleting responses from countries not sufficiently 

represented, there were 909 valid, complete survey responses for the study. Table 2 

shows the diversity that exists among the participating firms based on the number of 

employees and the different roles each of the companies have in their SCs. Likewise, 

Table 3 displays the variety of countries to which the participating firms belong. Before 

examining the data, every member of the research team who would have contact with 

the survey results had to take a basic online course on social and behavioural research 

and pass an exam. This course was provided by the Collaborative Institutional Training 

Initiative (CITI) Program for the Protection of Human Research Subjects.  

----------------------------Insert Tables 2 and 3 about here------------------------------------- 

 

Since we collected the information on the variables of interest from a single respondent 

within a single firm, common method bias could present a problem. The potential for 

common method bias was assessed based on Harman´s test [69]. It consists of loading 

all of the variables into an exploratory factor analysis and examining the unrotated 

factor solution. Results revealed 7 distinct factors with eigenvalues above 1.0, which 

together explain more than 63.7% of the variance. The first factor accounted for only 

20.9% of the variance. Since a single factor did not emerge and the first factor did not 

account for most of the variance, common method bias should not be an issue in the 

data.  

 

Measures 

 

The measurement for the study is based on the multiple-items method, which enhances 

confidence in the accuracy and consistency of the assessment [68]. Table 4 presents the 

measurement items.We classify contextual antecedents as environment, the focus firm 

and SC, as explained in the theoretical section of this paper. Three variables were 

included to provide a comprehensive understanding of the environment. According to 

[3], market measures risk environment due to a price or sales collapse when faced with 

new competition. Natural hazards are very well identified in the extant literature and are 

defined as hurricanes, tornados, typhoons, earthquakes, tsunamis, floods, or mudslides 

[3] [7] [8] [35]. The socioeconomic context entails issues that affect the overall business 

context across industries: economic recession, protracted labour disputes, or sudden 

currency devaluation [3] [7]. The focus firm vulnerability is assessed by   size, and the 

role of the firm in the SC. Firm size was measured as the number of employees and the 

annual revenues of the firm for the year 2009 [25]. The SC role ranges in manufacturer, 

retailer, wholesaler and logistics service provider. Finally, the SC vulnerability entails 

SC alignment and operational contingencies. Two items express the SC alignment; one 

measures the alignment with suppliers and other with customers [2] [18]. Operational 

contingencies are due to supplier, manufacturing, transportation, or product quality 

failures [8]. 
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Pursuant with the extant SC management literature, we assess SC risk management 

through two different managerial dimensions: internal-operational and 

interorganizational strategies. Internal practices refer to the management strategies 

applied within the focal company and include having a risk manager, implementing a 

business continuity plan, following a formal security strategy, or managing emergency 

operations [8] [29]. Inter-organizational practices refer to the activities carried out 

jointly with suppliers or customers in order to reduce the final effect of such a 

disruption [7] [5] [29]. 

 

Finally, SC disruptions occur when the normal flow of goods and materials within a SC 

is disrupted, when internal operations are interrupted, when the company cannot 

communicate with SC participants, when the goods supply is lost, or when products 

cannot be delivered or shipped. According with [11] and adopted from [10], we base the 

measurements on the frequency with which the company has experienced these 

different types of SC disruptions.  

 

The validation process for the survey instrument involved two steps: construct validity 

and reliability. Construct validity was measured with exploratory factor analysis (EFA) 

where 0.3 is considered to be the lowest significant factor loading to define constructs 

[64]  (Hair et al., 1998). Our exploratory factor analysis for all the items of multi-item 

scales resulted in theoretically expected factor solutions. We then computed the 

reliability coefficients (Cronbach’s alpha) [70], which ranged between 0.67 and 0.85, 

well exceeding the minimum limit of 0.6 [71]   . We also computed the average variance 

explained (AVE) [68], which was in the range of 52.5 and 66.1. 

 

------------------------------------Insert Table 4 Approximately Here --------------------------- 

 

Analysis Approach 

 

There were two stages to our analysis: first the identification of the patterns/profiles of 

SC risk management and later the comparison of contextual antecedents and 

performance outcomes in the groups. In the first case, we employed cluster analysis to 

classify the firms based on their internal and interorganizational SC risk management 

practices, thereby identifying SC risk management configurations. In the second case, 

we used ANOVA and Turkey comparison tests in order to identify significant 

differences across the SC risk management clusters in terms of the vulnerabilities and 

occurrence of the disruption. 

 

RESULTS 

 

Table 5 shows the differences in SC risk management in terms of the utilization of 

internal and inter-organizational SC risk management practices among each of the four 

clusters. Cluster 1 includes 312 firms with low levels in both internal and inter-

organizational SC risk management practices, while high levels in these two dimensions 

characterize cluster 3, with 231 cases. Hence cluster 1 represents a pattern of passive SC 

risk management while cluster 3 presents a pattern of active SC risk management in 

both of the strategies. These two clusters represent strategies that combine either high or 

low levels across the two integrative mechanisms. On the contrary, cluster 2 and cluster 

4 present a focused SC risk management strategy compared with cluster 1 and cluster 3. 

They highlight the importance of only one of the SC risk management strategies. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1586



Furthermore cluster 2, with 218 cases, is characterized by low levels of internal risk 

management practices and high levels of inter-organizational practices, while cluster 4, 

with 148 cases, has high levels of internal practices and low levels of inter-

organizational practices. Hence cluster 2 corresponds to companies which only follow 

practices with SC partners, what we term as followers  of SC risk management 

strategies, while cluster 4 has been termed as internal biased . These results provide 

support for hypothesis 1. 

 

----------------------------------Insert Table 5 Approximately Here ----------------------------- 

 

Next, we used ANOVA and Tukey comparison tests in order to identify significant 

differences across the clusters in terms of contextual antecedents. We also tested the 

assumptions of homogeneity of variance (Levene’s test and Brown–Forsythe test).Table 

6 shows descriptive statistics (mean and deviation values) and the results of ANOVA 

test, Levene test, and Brown–Forsythe test for each cluster. Hypothesis 2 states that 

environmental vulnerability determines SC risk management strategies. Our results did 

not find any difference in SC risk management due to the vulnerabilities coming from 

factors outside the SC and did not support this hypothesis. Hypothesis 3 states that 

vulnerabilities come from firm´s structural characteristics such as firm size and its role 

in the SC, determine SC risk management strategies. The results show that collaborative 

SC risk management strategies (cluster 3) are associated with the largest companies. 

Significant differences in size, both from annual revenues and from the number of 

employees point of view, are also found between those firms that follow more active 

strategies (collaborative or internal) and those that do it at a lower level (passive and 

follower). So, firms choosing active strategies (cluster 3 and 4) are bigger than the other 

2 groups.  In the case of the SC role of the firm, our results show that manufacturing 

firms tend to follow their SC partners’ strategies regarding SC risk management (cluster 

2) more frequently than those that execute internal strategies (cluster 4). Thus 

hypothesis 3 was supported. 

 

Finally, hypothesis 4 states that SC vulnerability influences SC risk management 

strategies. Table 6 presents significant differences in terms SC Collaborative and 

followers SC risk management strategies (cluster 2 and 3), considered similar in terms 

of SC alignment, show a bigger fit with their customers and suppliers than do the 

passive and internal SC risk management strategies (cluster 1 and 4). In the case of the 

SC operational contingency , results show that firms operating under collaborative SC 

risk management strategies (cluster 3) present lower levels of SC vulnerability than 

internal (cluster 4), followers (cluster 2) and passive (cluster 1) SC risk management 

strategies . These results provide partial support to Hypothesis 4. 

 

----------------------------------Insert Table 6 Approximately Here ----------------------------- 

 

Finally, we followed the same procedure for examining the relationship between SC 

risk management strategies and disruption occurrence. Table 7 also shows significant 

differences in terms of frequency with which firms experience the effect of disruption as 

a result of variations in SC risk management, thus providing support for hypothesis 5. 

As indicated by the ANOVA test, results reveal that distinctions in terms of occurrence 

of disruption is particularly salient between firms characterized by followers or 

collaborative SC risk management and the remaining firms. Although, firms typified by 

a collaborative SC risk management are the best performing (lowest mean value) in 
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terms of disruption occurrence, these firms and those characterized by followers 

strategies can be considered homogeneous in terms of occurrence of a disruption. Figure 

3 shows how the four clusters were differentiated from each other by the two SC risk 

management basic approaches and the final effect on disruption occurrence, whose 

degree is represented by ball’s diameter. 

 

-----------------------------Insert Table 7 and Figure 3 Approximately Here ----------------- 

 

DISCUSSIO( A(D CO(CLUSIO(S 

 

Regardless of how extensively it is mentioned in the literature, SC disruptions and 

related issues continue to challenge academics and industry executives worldwide. In 

fact, the value of the SC begins to decay and the rate of benefits slows down as 

unanticipated incidents hinder the normal flow of goods and materials within a SC. This 

section provides research implications as well as managerial implications with regard to 

the role of different SC risk management strategies and how they are determined by 

certain sources of vulnerability, provoking relevant effects in how SC disruptions occur. 

 

A Taxonomy of SC risk management strategies 

 

This paper uses a configuration approach to examine the role of SC risk management 

strategies. This study has helped to shed light on the emergent taxonomy as it relates to 

the multidimensional character of SC risk management. This holistic analysis has 

demonstrated a clear structure of four different configurations of how companies 

manage SC risk in terms of two basic approaches: internal and/or inter-organizational. 

One configuration of companies faces the lowest activity of risk management. The 

companies classified within this cluster, termed as passive, are the most risky ones since 

they don’t show any prediction or prevention in terms of SC disruptions. They will 

simply improvise once an important contingency will potentially impact them and 

consequently the SC in which they operate will suffer important and frequent 

interruptions that will damage their competitiveness.  

 

Within the middle of the range between the more passive and more active companies in 

terms of SC risk management, there is a group of companies that follows only internal 

risk management practices, like business continuity plans, assigning clear 

responsibilities and roles in terms of risk management teams, as well as deploying 

formal emergency and security procedures. This option of managing the vulnerability 

implies a greater control of the internal operations but the company also needs to be 

alert about how the other SC players control their own operations, which is not easy 

without additional effort on the SC risk awareness.  

 

There are other relevant group of companies that simply follow what their leaders, in 

terms of SC knowledge, market dominance or even operational experience, dictate 

about how to deal with SC risks. Although these companies are dependent on the 

decisions from other SC actors, this SC risk management strategy seems to perform 

well in order to diminish the effects of a potential disruption. Although, this strategy 

seems to require low effort to get implemented since it resides on the SC partner’s 

efforts, it requires additional effort in terms of alignment with suppliers and customers 

in SC design and management, especially with customers, as our results have shown. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1588



Surprisingly this strategy has been taken mainly by manufacturers, instead of other SC 

roles, like retailers or logistics service providers.  

 

On the range extreme we found the most active and complex SC risk management 

strategies which require maturation in their SC relationships with SC partners. This 

strategy, termed as Collaborative, will support a smoother functioning and more 

efficient SC. Collaboration between customers and particularly suppliers, as our results 

demonstrate, helps ensure that business continuity plans and security procedures are 

aligned and all parties are better positioned to respond quickly and efficiently in even 

the most difficult circumstances. This research also shows that firm size is also 

important in determining the implementation of collaborative SC risk management 

strategies, since usually these companies have to deal with more complex and tightly 

coupled SC operations and more broaden markets, which require more active and 

comprehensive procedures expanding the whole SC. Companies within this 

configuration establish coherence between the supply chain design and the supply chain 

risk management as well as their co-evolution. Usually, the way they configure and 

design a supply chain brings additional vulnerabilities and therefore an additional effort 

for better managing risks is needed from the very start of the supply chain design. This 

requires the combination of reactive-proactive approaches. This group of companies 

matured their understanding about resiliency by taking a next step into the evolution of 

their supply chain risk management. This means integrating the resiliency concept as 

part of product innovation as well as supply chain process innovation. This implies a 

significant cultural change internally within the companies for the organizational 

engagement required, as well as externally in its expanded and diverse value chain, in 

order to be prepared when an important incident could damage them. The effectiveness 

of this collaborative strategy in reducing the effects of disruption occurrence, seems to 

be in conflict with the apparent reluctance of companies to collaborative under risk 

situations, as supported by previous research [20] [72]. 

 

Summarizing, this taxonomy has shown to be reliable in order to understand how a 

broad range of companies from all over the world, dealing with complex and global 

SCs, assess the mix of SC risk management in order to deal with different sources of 

vulnerability that threaten their business and ultimately the competitiveness of their 

SCs.  

 

Limitations and future research avenues  

 

The study must be viewed in the light of some limitations. First, although the main 

focus of the study regarding SC risk management is on two basic approaches—internal 

and interorganizational—to shed light on their complementary effects on diminishing a 

potential disruption, a more detailed research should be developed in order to 

understand the interaction with SC management strategies and their implications. This 

would imply expanding the study to specific practices recognized by the literature for 

building resilience, such as redundancy in the supplying base, extra capacity, SC 

flexibility deployment, postponement strategies, customization, holding extra inventory, 

lean SCs, among others [7]  [34] [31]. Most of these practices are closely related to how 

a SC is designed and consequently how it is operated. 

 

As suggested by several relevant scholars in this field, the investigation of how 

organizational culture affects the perceptions of risks and the way different national 
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cultures would react to diverse sources of threats is awaiting future research [73] [31]. 

Considering the worldwide scope of the data gathered for this empirical study, they may 

be very pertinent to an investigation of the universality of management applicability in 

the SC disruption context.  
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Figure 1.SC Risk Management Taxonomies 
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Table 1. Profile of Respondents 

Job Level % Age %  

Worker 11.3% 20–39 36.78 

Team Leader 6.5% 40–59 58.33 

Supervisor 7.1% 60 +years 4.89 

Middle Manager 34.5% Gender % 

Senior Manager 32.8% Males 82.2 

Vice President 8.0% Females 14.4 

 

 

Table 2. Profiles of Responding Companies by Size 

 
  Total Manufacturer Retailer Wholesaler 3PL Other 

Total number of 

employees 
909 66% 5% 6% 9% 15% 

1–100 26% 23% 19% 31% 37% 38% 

101–1000 35% 36% 28% 42% 36% 30% 

1001–over2000 39% 42% 53% 28% 27% 33% 

 

 

 

Table 3. Variety of Countries Participating in the Research 
 

 Country % 

Brazil 4.1 
Canada 1.6 
Colombia 1.2 
China 3.8 
Germany 1.0 
India 4.6 
Italy 5.1 
Mexico 2.6 
South Africa 10.8 
Spain 8.0 
Switzerland 9.2 
United Kingdom 1.5 
United States 33.1 
Other 13.4 

 Total 100.0 
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Table 4.Measurement Items 

 VARIABLES FACTOR 

Environmental Vulnerability  

NATURAL HAZARDS   Alpha= 0,75  

How often has your supply chain (at your site) been disrupted by these events?   

1 Hurricanes, tornados, or typhoons  0.82 

2 Earthquakes or tsunamis  0.85 

3 Floods or mudslides  0.74 

MARKET  Alpha= 0,79  

How often has your supply chain (at your site) been disrupted by these events?   

1 Price collapse due to a new competitor  0.86 

2 Sales collapse due to a new competing product  0.87 

SOCIOECONOMIC Alpha= 0,67  

How often has your supply chain (at your site) been disrupted by these events?   

1 Economic recession 0.67 

2 Protracted labor disputes 0.75 

3 Sudden currency devaluation 0.78 

Focal Firm Vulnerability   

SIZE  

Tell us about your company: Number of people worldwide 

Size of Annual Revenues (Globally) in USD 

 

SC ROLE  

Manufacturer  

Retailer  

3PL  

Supply chain Vulnerability  

SC alignment  

How well do your most important suppliers share your company's sense of urgency for on-time delivery?  - 

How well does your company share the same sense of urgency around on-time delivery as your most important 

customers?  

- 

OPERATIONAL CONTINGENCY Alpha= 0,76   

How often has your supply chain (at your site) been disrupted by these events?   

1 Raw material supplier failure  0.71 

2 Finished goods manufacturing failure   0.81 

3 Transportation carrier failure  0.72 

4 Product quality Failure  0.74 

SC Risk Management  

INTERNAL Alpha= 0,80  

Tell us about Supply Chain Risk Management at your company  

1 We have a "risk" manager or group  0.75 

2 We have a business continuity plan   0.77 

3 We have a formal security strategy  0.69 

4 We have an emergency operations centre 0.75 

INTERORGANIZATIONAL Alpha= 0,79  

Tell us about Supply Chain Risk Management at your company  

1 We actively work on supply chain risk management  0.69 

2 We work with customers on supply chain risk management  0.79 

3 We work with suppliers on supply chain risk management  0.89 

Disruption OccurrenceAlpha= 0,70  

How frequently have you experienced the following types of supply chain disruption?  

1 Your own internal operations are interrupted (e.g. power failure, machine breakdown, fire, etc.)  0.78 

2 You cannot communicate with vendors, customers or other sites (e.g. systems fail, Internet down, etc.)  0.79 

3 You lose supply of quality materials (e.g. supplier fails or cannot deliver, bad product quality, etc.)  0.75 

4 You cannot ship or deliver your products (e.g. no transportation, ports closed, roads blocked, etc.)  0.78 
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Table 5. Cluster Results for SC risk management strategies 

  
Cluster 1:  

Passive 
Cluster 2:  

Follower 
Cluster 3:  

Collaborative 
Cluster 4:  

Internal 
Total F (anova) 

Internal  1,14 0,86 2,96 2,53 4,96 1167.31*** 

Inter-

organizational  
1,44 3,14 2,87 1,18 7,45 675.72*** 

N 311 218 231 148 909 7,80*** 

*p<0.1   **p<0.01   ***p<0.001 

 

Table 6.Results of Cluster Analysis and A(OVA Results for Contextual 

Antecedents. Mean (Standard Deviation) 
 

  
Cluster 1:  

Passive 
Cluster 2:  

Followers 
Cluster 3:  

Collaborative 
Cluster 4:  

Internal  
Total F (anova) 

Levene’s 

Test 
Brown-

Forsythe  

Environmental Vulnerability 

Natural Hazards 1,39 (0,94) 1,48 (0,97) 1,54 (1,04) 1,54 (1,17) 1,49 (1,01) 1,12 3,48* 1,05 

Market 2,13 (0,99) 2,09 (1,10) 2,03 (0,93) 2,12 (1,00) 2,09 (1,01) 0,41 1,58 0,41 

Socioeconomic 2,23 (1,02) 2,07 (0,94) 2,28 (1,11) 2,34 (0,97) 2,23 (1,02) 2,11 1,21 2,14 

Focal FirmVulnerability 

Size-Annual revenues 2,35 (0,98) 2,46 (0,94) 3,11 (0,94) 2,79 (0,95) 2,68 (1,00) 28,74*** 0,33 29,02*** 

Size- Number of 

employees 
1,74 (0,80) 1,86 (0,77) 2,22 (0,68) 2,08 (0,76) 2,10 (0,80) 36,12*** 2,24* 36,62*** 

SC Role-Manufacturer 0,65 (0,45) 0,68 (0,47) 0,62 (0,49) 0,54 (0,50) 0,63 (0,48) 2,78* 7,10*** 2,75* 

SC Role-Retailer 0,05 (0,21) 0,05 (0,21) 0,04 (0,20) 0,06 (0,24) 0,05 (0,21) 0,32 1,25 0,31 

SC Role-3PL 0,09 (0,28) 0,10 (0,30) 0,12 (0,32) 0,13 (0,33) 0,10 (0,31) 0,71 2,85* 0,69 

SC Vulnerability 

Supplier alignment 3,03 (1,34) 3,56 (1,29) 3,67 (1,33) 2,90 (1,29) 3,29 (1,36) 17,72*** 0,26 17,90*** 

Customer alignment 3,71 (1,37) 4,27 (1,10) 4,10 (1,24) 3,74 (1,29) 3,96 (1,28) 10,68*** 7,58*** 10,89*** 

Operational 

Contingency 
2,72 (0,94) 2,66 (0,91) 2,37 (1,00) 2,72 (0,90) 2,62 (0,96) 5,04** 1,54 4,95** 

 

Main Group differences (Tukey Test): 

Size-Annual revenues (1-3,4)***  (2-3,4)***  (3-4)*** 

Size- Number of employees (1-3,4)***  (2-3,4)***  (3-4)*** 

SC Role-Manufacturer (2-4)*    

Supplier alignment (1-2,3)***  (2-4)***  (3-4)*** 

Customer alignment (1-2,3)***  (2-4)***  (3-4)* 

Operational contingency (1-3)**  (2-3)*  (3-4)* 

*p<0.1   **p<0.01   ***p<0.001. Other variables no significant. 
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Table7.Results of Cluster Analysis and A(OVA Results for Disruption 

Occurrence.Mean (Standard Deviation) 
 

  
Cluster 1:  

Passive 
Cluster 2:  

Followers 
Cluster 3:  

Collaborative 
Cluster 4:  

Internal  
Total F (anova) 

Levene’s 

Test 
Brown-

Forsythe  

Disruption occurrence  2,29 (1,08) 1,99 (0,88) 1,89 (1,04) 2,20 (1,03) 2,09 (1,03) 7,80*** 3,25* 7,92*** 

 

Main Group differences (Tukey Test): 

Disruption occurrence (1–2)** (1–3)***  (3–4)* 

*p<0.1   **p<0.01   ***p<0.001  
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Abstract  

This paper is to focus on Supply Chain Financing (SCF) customers from the bank 

perspective in China. We develop a credit risk assessment framework based on the 

supply chain risk stress test, individual performance and collaborative performance of 

SCF clients, and individual performance of their core firms (which enter into some 

sort of trilateral agreements with the bank and clients). We leverage some concepts 

from the “2012 Supply Chain Management (Finance) survey in China”, which was 

conducted by the Ping An Bank Co, Ltd. 

Keywords: risk assessment; supply chain financing 

1 Introduction  

Supply Chain Financing (SCF), based on our definition developed from literatures 

(e.g. Mazars, 2011; Demica, 2009), can be referred to a set of solutions designed to 

facilitate the flow of goods from the origin to the destination along the supply chain 

and to strengthen the chain of activities between the buyers and sellers by resolving 

the financial problems of some supply chain members through collaborative 

arrangements between the bank, the banking client and the core firm in the supply 
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chain. The SCF has gained in popularity in recent years (Demica, 2011a), and spread 

in big developing economies such as China rapidly (Demica, 2011b). 

 

A significant portion of SCF customers or financing firms are SMEs. They got the 

SCF services successfully from their banks with the credit support of their larger core 

firms, which are also called “counterparties” - the other party that participates in a 

business transaction with the financing firm.  

 

In 2005, the Ping An Bank Co.,Ltd. (Ping An Bank) offered the SCF services to its 

SCF customers or financing firms (SDB & China Europe International Business 

School, 2009), which embarked on the growth of SCF market in China. Many 

Chinese banks, including China Guangfa Bank, Shanghai Pudong Development Bank, 

Industrial Bank Co., Ltd., Hua Xia Bank Co., Ltd., China Merchants Bank, China 

Minsheng Banking Corp., Ltd., and the state-owned banks, have fought hard for the 

market shares. (iResearch, 2012) While the great market potentials of SCF are still 

untapped in China, their aggressive campaigns actually backfire because many banks 

do not fully comprehend the financing needs of their potential SCF customers and the 

risks inherent in the supply chain. For the risk assessment of SCF, the Chinese 

commercial banks are obviously lack of experience. (SDB & China Europe 

International Business School, 2009) 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1602



As the quote suggests, there is no exact limit to how complicated things can get, on 

account of one things always leading to another. For example, the bank that offers 

SCF services to the companies within a fragile supply chain has to bear potential 

losses if the supply chain disrupts. (iResearch, 2012) A big managerial challenge 

ahead is how to offer SCF services to the suitable customers and control the credit 

risk by controlling supply chain risks. 

 

This paper is focused on SCF customers from the bank perspective in China. We 

develop a credit risk assessment framework based on the supply chain and finance 

literatures. 

2 Bank’s Credit Risks  

From the bank perspective, supply chain financing is a set of financial services to 

the bank clients, which are usually supported by their core firms. The banks are 

exposed to “bank risks”, which are referred to the threat of any loss, liability, or any 

other negative consequences that are caused by external factors (i.e. market volatility, 

political instability, supply chain disruption of the financing firm, and etc.) or internal 

factors (i.e. bank operation failures). In general, the bank risk includes the two 

dimensions: (i) variance of returns given a risk is fixed, (ii) the unexpected loss 

incurred from a default. (Altman & Saunders, 1998)  

 

Credit risk refers to the risk of loss of principal or interest payment incurred from a 
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financing firm’s failure to meet its contractual obligations to the bank can be regarded 

as the “credit risk”. (Investopedia) If a financing firm (i.e. borrower) fails to make 

payments which it is obligated to, a bank will suffer the credit losses including the 

loss of principal and interest, disruption to cash flows, and increased collection cost. 

In general, the credit risk is composed of two dimensions: (i) the exposure of 

outstanding obligation when the default occurs and (ii) the uncertainty in recovery 

through financial re-arrangements.  

 

In order to increase the credit recovery rate and minimize the outstanding 

obligation, the banks need to check with the credit quality of the financing firms, and 

to anticipate the likelihood of default. For the loans to the small and medium sized 

SCF financing firms, the banks have to obtain the information about those financing 

firms and review the information about those firms’ supply chain to avoid extending 

the line of credit to excessive supply chain risks.  

 

As implied in Chopra & Sodhi (2004), supply chain risk refers to any negative 

deviation from the expected performance targets of the focal firm due to the 

systematic and non-systematic problems in the supply chain. The problems may 

include: disruptions, delays, forecast inaccuracies, systems breakdowns, intellectual 

property breaches, procurement failures, inventory problems and capacity issues.  
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Specifically, disruption risks are referred to the material flows disruptions caused 

by natural and man-made disasters. (Tang, 2006) Disruptions to material flows 

anywhere in the supply chain are unpredictable and rare but often destructive. 

Examples of disruption risks that abound are the halts of material flows caused by 

natural disasters, labor strikes, fires and terrorism. (Chopra & Sodhi, 2004)  

Delay risks are referred to the material flows delays caused by suppliers who are 

unable to respond to the changes in demand. (Chopra & Sodhi, 2004) Obviously, 

delay risks are supplier related risks. 

To mitigate the supply chain risks, it is also important for the banks to consider the 

information transparency of the firm. Non-transparency risks refer to the risk of not 

having efficient flow of information within and among supply chain, possibly caused 

by information distortions and delays. (Akkermans et al., 2003) 

 

Equally important, the banks should consider the stability of cash inflows and 

outflows of the financing firms. Because the sales of the financing firms are the 

source of the SCF repayments, it would affect the credit exposure and quality if the 

sales of the firms are unreliable. Specifically, the banks should assess two related risks: 

procurement risks and receivable risks. 

  

Procurement risks refer to unanticipated increases in acquisition costs resulting 

from fluctuating exchange rates or supplier price hikes. (Chopra & Sodhi, 2004) They 

are supplier related risks. 
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Receivables risk, the possibility of being unable to collect on receivables, can 

torpedo the performance of any company. (Chopra & Sodhi, 2004) They are customer 

related risks. 

 

The above-mentioned five supply chain risks, including, disruptions, delays, 

transparency of information, procurement and receivables, are shown in Fig. 1.  

 

risk

Disruptions Delays
Non-

transparency
Procurement Receivables 

Supplier 

related
Internal 

Customer 

related

 

 

Fig 1. Supply chain risks in SCF 

 

2.1 Directions on Credit Risk Assessment 

As the supply chain risks will subsequently transfer to banks, it becomes imperative 

for the banks to identify the supply chain risks and forecast the potential implications 

on credit risks before providing the SCF solutions to their bank clients. In fact, the 
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Ping An Bank has put a significant emphasis on the counterparty qualification, which 

accounts for 40% of total weight in credit risk assessment (see Table 1).  

Table 1 Risk assessment items of SC transaction status 

(Source: SDB & China Europe International Business School, 2009) 

Categories(weight) Items  Weight  

Counterparty’s 

qualification (40%) 

Industry characteristics  8% 

Industry position 15% 

Asset-liability ratio 8% 

Accounts receivable/net 

asset 

6% 

Profit ratio of sales 3% 

 

Based on the discussion with Ping An Bank’s manager, the bank is revising its 

credit risk assessment with a special emphasis on core firms’ supply chain 

characteristics and client relationship characteristics, which will be discussed next 

section.  

 

The Ping An bank can be exemplified to demonstrate the importance of supply 

chain risks in the credit risk assessment. Three different levels of credit risks should 

be highlighted: first, the possibility of a debt holder (bank) to bear losses due to the 

reduction in debt paying ability of the debtors; second, the possibility of a debt holder 

(bank) to bear losses due to diminishing repaying willingness; third, the potential 
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losses inherent in the poor credit rating. (Bai, S.,2009; Ye, S., 2008) It is important for 

banks to understand the supply chain environment and network, the background of 

trading partners (i.e. suppliers and buyers), the credit level and future cash flows of 

the banking clients and their core firms (Li, T., 2007; SDB & China Europe 

International Business School, 2009) to ensure the repayment ability and willingness 

of the financing firms.   

2.2 Recent Improvement Practices on Credit Risk Assessment  

Given the importance of SC risks in the credit risk assessment, the bankers are 

needed to develop a more comprehensive framework that incorporate the supply chain 

risk assessment. Unfortunately, the relevant assessment tools for SCF are insufficient. 

(Hofmann, 2005) 

 

To better improve the current credit risk assessment system and to better 

comprehend the needs of potential customers, Ping An bank developed “2012 SCM 

(Finance) survey in China”, which is a national survey with 821 samples collected 

from eight industries in China between May and August in 2012. The selected 

industries in the sample include Machinery, Electronics, Chemical, Pharmaceutical, 

Retail, Coal, Iron and steel, and Automobile. Key questions pertinent to supply chain 

risks are highlighted in Table 2. 

As shown in Table 2, Ping An bank highlights the supply chain characteristics of 

core firms and the characteristics of relationship between the financing firms and core 
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firms. From the bank perspective, the inclusion of core firms’ supply chain 

characteristics into the credit scoring system is necessary because the bank can better 

assess the financing firms through the core firms. In general, the core firm’s suppliers 

would have higher credit rating and greater debt paying ability if the core firm has 

clearer criteria for supplier qualification.  

From the bank perspective, the inclusion of the characteristics of relationship 

between the financing firms and core firms is also necessary. In general, the financing 

firms, which may be the suppliers of the core firms, would have greater debt paying 

ability if these financing firms have collaborated with their core firms for a long time. 

Table 2 Supply Chain Risk Items in Ping An’s Supply Chain Financing Survey 

Categories Items (Questionnaire NO.) 

Core firms’ supply chain 

characteristics 

Clearer criteria for supplier qualification (B10/B11)
a
 

Frequency of supplier assessment (B8)
 a
 

Clearer criteria for customer qualification (C32)
b
 

Clearer criteria for dealer qualification (C35)
b
 

Risk management mechanism in SCM (B36) 

Kinds of risks that would affect SCM (B37) 

Financing firms’ 

relationship characteristics 

with core firms 

Average cooperation period with the financing firms’ 

main suppliers (B7)
 b

 

Average annual number of new suppliers (B44)
 b

 

Percentage of the financing firms’ total sales that core 

customers/dealers accounting for (C9)
a
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Average cooperation period with the financing firms’ 

core customer/dealers (C10)
a
 

Average annual change rate of the financing firms’ core 

customers/dealer (C11)
 a
 

a: The financing firms are in the upstream of the core firms 

b: The financing firms are in the downstream of the core firms 

 

3. The Proposed Credit Risk Assessment Framework 

However, many of them, including Ping An Bank, have not further improved their 

traditional credit rating system to anticipate the different supply chain risk scenarios 

and to evaluate the supply chain stability from a more global perspective. We suggest 

that the credit risk assessment for SCF should not only be focused on traditional and 

static financial indexes, but also include the analysis of different supply chain partners 

on a more ongoing basis (show in Fig. 2).  

Traditional  

risk stress test

Pass

End SCF

No

Extra collateral/

credit support
No

Pass 

Performance 

analysis

Pass 

No

 

Fig 2. Proposed Credit Risk Assessment Framework 

The bank is advised to the “risk stress test”, which refers to how likely the firms 

would default when they are in the situations of different SC risks. If the potential 
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financing firms pass the risk stress test, the bank may consider opening the SCF 

business with these firms. If the potential financing firms don’t pass the risk stress test, 

the bank is advised to seek for additional collateral support or credit support. If the 

firms have further credit support, the bank may consider opening the SCF business 

with the firms. 

 

If the firms don’t have extra support, the bank subsequently develops the supply 

chain performance analysis. The supply chain performance analysis refers to 

performance analysis of individual performance and collaborative performance of 

SCF clients, and individual performance of their core firms (show in Fig. 3). If the 

firms pass the performance analysis, the bank opens SCF business with the firms. If 

the firms can’t pass the performance analysis, it is better for the bank not to open the 

SCF business with these potential clients. 

3.1 Risk Stress Test 

“Risk stress test” is not new in supply chain management research (Jain and Leong, 

2005; Schmitt & Singh, 2009), but has not been applied in the credit risk assessment 

of SCF. 

  

Jain and Leong (2005) discuss the advantages of constructing supply chain 

simulations to “stress test” a system to see how it performs under extreme conditions. 

Schmitt & Singh (2009) present a model constructed for a large consumer products 
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company to assess their vulnerability to disruption risk and quantify its impact on 

customer service. In this paper, we use “risk stress test” to assess the probability that 

firms would default under different SC risks conditions and the impact on banks. As 

previously mentioned, supply chain risks in SCF fall into five categories: disruptions, 

delays, non-transparency, procurement and receivables.  

 

Specifically, in the “disruption risks” stress test, the bank develops the what-if 

scenarios to see how likely the financing firms would default under the extreme 

situations of supply chain disruptions, and to evaluate how large the credit exposure is 

and how unlikely the credit will be recovered. Some wise assumptions should be 

developed and insightful estimations on clients’ cash flow disruptions, goodwill loss, 

ability to pay and willingness to pay should be made. 

 

In the “receivable risks” stress test, the banks develop the what-if scenarios to see 

how likely the financing firms would default under extreme non-receivable conditions 

and quantify the negative consequences on the bank. If firms suffer unexpected losses 

caused by delinquent cardholders, (Chopra & Sodhi, 2004) it would affect the firms’ 

debt paying ability and repaying willingness. Since the source of repayment is the 

sales revenue of the transaction, the firms are more likely default if they cannot get 

the receivables on time. Here, construct these non-receivable simulations in the cash 

inflow of the transaction, “stress test” the firms’ vulnerability to the receivable risks 

and the probability that the firms would default. 
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3.2 Proposed Credit Risk Assessment Framework  

Individual 

performance 

of SCF clients

Character

Capability 

Capital 

Collateral 

Individual 

performance 

of core firm

Capability 

Capital 

Collateral 

Character

Collaborative 

performance

Physical flow 

coordination 

Cash flow coordination

Information flow 

coordination

Supply chain stability 

Motivation & goal 

correspondence

Compatible culture

Resource complementary

Goal 

Relationship history

Project characteristic

(Return/market)

 

Fig. 3 The proposed credit risk assessment framework 
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After conducting the supply chain risk stress test, the banks are advised to analyze 

the collaborative performance and individual performance of bank clients, as well as 

the individual performance of core firms to better understand the risks inherent in the 

financial arrangement (show in Fig. 3). Collaborative performance of bank clients is 

highlighted so that the credit risks and supply chain risks are not overestimated. The 

SCF services, by nature, are to leverage the resources and facility of core firms, so 

that the banks are willing to offer attractive SCF packages to their financing firms (or 

local firms), which are usually smaller and have insufficient collaterals, to improve 

their cash flow situations. By analyzing the collaborative performance of financing 

firms (or local firms), the banks can better assess the social capital, human capital and 

organizational capital accumulated in the financing firms and the core firms, thus 

reducing the detriment of credit exposure and increase the likelihood of credit 

recovery through better credit assessments and financial arrangements (or 

re-arrangements).  

 

The bank, as being a risk manager in the supply chain, need to understand the 

performances of every nodes in the supply chain to ensure the efficiency of the local 

firm’s operations and its associated supply chain. The local firm, as being a node in 

the supply chain, is vulnerable to downgrading in its credit rating if the supply chain 

system is proved to be unstable and fragile. (Bai, S., 2009) Consideration of 

collaborative performance is important for both the bank and the local firms. Chen 

(2004) proposed a collaborative performance evaluation system based on physical 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1614



flow coordination, cash flow coordination, information flow coordination and supply 

chain stability. The bank should also consider the noncompeting goal, compatible 

cultures and resource complementarity (Emden et al., 2006), all of which avail to the 

future communication, knowledge sharing and reciprocal exchange of information 

between the local firm and the core firm. In addition, the bank should investigate the 

client relationship history of local firms and the project characteristics to ensure the 

good collaboration situation. 

 

To better reduce the uncertainties of the financial deal, the bank should also 

evaluate the individual performance of the local firm and the core firm. By leveraging 

the traditional credit risk assessment, we suggest the bank to investigate the 4 “C”s – 

borrower character (reputation), capital (leverage), capacity (volatility of earnings) 

and collateral. (Altman and Saunders, 1998) 

 

4 Conclusion   

The banks have realized the importance of SC risk assessment in SCF. However, 

due to their lack of experience and professional knowledge about SCM and SC risks, 

the banks are forced to conduct a more conservative and less effective credit risk 

assessment, which results in making less effective pricing and approval decisions in 

the supply chain financing business. 
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This paper develop a credit risk assessment framework based on the supply chain 

risk stress test, individual performance and collaborative performance of SCF clients, 

and individual performance of their core partnering firms. It is pragmatic for the bank 

to follow the procedures as presented in the framework to reduce the uncertainties 

involved in the SCF. 
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ABSTRACT 
The scholarship of Resilience has been analyzed over 3 decades and it is a multidimensional and 

multidisciplinary concept which is researched cross multiple disciplines such as psychology, 
ecosystems and economics. However, the study of Supply Chain Resilience has been paid attention 

only recent years and most of them are remaining on the arguments of the conceptual validity and 

lack of practical measures. In this paper, first of all, we follow previous researches related to the 
theme through organizing and analyzing topics of Emergency, Supply Chain Risk, and Resilient 

Supply Chain sequentially and systematically. With the review and understanding on the related 

concepts of Supply Chain Resilience, we conclude a suite of fundamental and common key points 

in order to establish Resilient Supply Chain. Furthermore, we derived a feasible conceptual 
framework concurrently so that it would be clearer how to achieve Supply Chain Resilience 

basically. And then, we focus on the manufacturing industries of Japan and several other counties 

during the March 11 earthquake in Japan and Thailand floods in October, 2011 to compare their 

supply chains’ resilience and their responses afterwards. By means of analysis on the differences, 
we summarized two typical supply chains in terms of their sourcing and producing operations 

especially in the manufacturing industries of Japan and other several counties which are Modular 

Supply Chain and Integral Supply Chain. Moreover, based on the features of two typical supply 

chains, we discuss what kinds of operation strategies should be applied to the appropriate 
establishment of Supply Chain Resilience in manufacturing industries. In addition, we mentioned 

the importance of the decision-making process for building a resilient supply chain, and clarify 

significant conditions for visualizing the decision-making process so that operation strategies 

could be embedded in the resilient supply chain effectively. 
 

Keywords: Supply Chain Resilience, Operation strategy, Emergency 

 

 
 

INTRODUCTION 

The research on Supply Chain Management (SCM) has been evolving and developing positively 

and vibrantly based on the exploration conducted by substantial amount of researchers in the last 
several decades. From the research on issues under environment of certainty including selection 

of provider, supply chain network design, coordination of enterprises, interest distribution and 

allocation, researchers come to realize that under environment of certainty, the practical and 

guiding efficiency and effectiveness of SCM research is restricted to a great extent. Therefore, 
researchers start to perform in-depth research on supply chain under environment of uncertainty, 
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especially the research on supply chain risk management. Supply chain uncertainty derives from 

various aspects, and the most important two aspects are uncertainty of demand and uncertainty of 
supply. Uncertainty can affect the performance of supply chain in a variety of ways. Random 

variations can occur in both demand and supply and they can be managed to reduce the amount 

and impact of uncertainty (Fildes and Kingsman, 2011). Uncertainty in supply and demand is 

recognized to have a major impact on the manufacturing function, propagating throughout the 
whole process and network and leading to inefficient processing and non-value adding activities. 

The presence of uncertainty stimulates the decision maker to prevent a bad chain performance 

(Jack and Beulens, 2002). 

 
In recent years, due to the frequent occurrence of emergency incidents, a great amount of 

researchers have come to realized that research on Supply Chain Resilience (SCR) is of signality, 

while the current research conducted on it is limited or close to petty. Systematic research on SCR 

has to be established. In addition, the practical development of SCM also provokes the research 
on SCR. According to statistics, there are around 130 earthquakes of magnitude 6.0 – 6.9 and 20 

earthquakes of magnitude 7.0 or above happening worldwide every year, damaging the facilities, 

infrastructures and the major economic activities around these areas and reflecting the fragility of 

global supply chain. The devastating blow caused by earthquake and tsunami reveals modern 
companies’ dependence on infrastructure and network. After earthquake, disrupted tele-

communication, electric power and traffic system usually cause the disruption of supply chain and 

economic challenges of government debts, raising commodity prices and a shrinking labor pool.  

 
Table1 - Related concepts of Emergency 

Name Definition 

Event Something that happens at a given place and time 

Accident A mishap; especially one causing injury or death 

Disaster An act that has disastrous consequences 

Incident A single distinct event or a public disturbance 
Disruption An event that results in a displacement or discontinuity 

Crisis An unstable situation of extreme danger or difficulty 

Emergency  A sudden unforeseen crisis (usually involving danger) that requires 
immediate action 

Risk The probability of becoming infected given that exposure to an 
infectious agent has occurred 

 

THE STUDIES ON EMERGENCY 

Definitions of Emergency 

Currently there is no standard or unified definition of emergency. Definitions of emergency include:  
- Any unplanned event that can lead to death or serious injuries to employees, customers or the 

public, close your business or disrupt operation, cause physical or environmental damage, or 

threaten the facility's financial standing or public image (Wahle and Beaty, 1993);  

 
- Disruption of normal life and work of people in the building or on a certain territory, caused by 

catastrophes, natural disasters or ecological incidents, epidemics etc, which causes or may cause 

human and material losses (Arhipova and Kulba, 1998);  

 

- Situation whereby normal living and working conditions of people in the building, on a certain 
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territory or aquatory are destroyed, people's lives and health are threatened, their property are 

damaged and environment is threatened (Menshikov and Shvirajev, 2003) or 
 

Characteristics of Emergencies 

Characteristics of emergencies include: 1, emergencies are unpredicted and unforeseen, they arise 

out of a sudden hence there is no effective way to prevent; 2, emergencies are usually disruptive; 
3, the response must be equally swift, if not immediate; 4, there is no way to eradicate emergencies.  

 

In 1995, Burkholder et al. (1995) put forward the 3-step model of emergencies and pointed out 

that there should be different obstacles and measures on the basis of characteristics at different 
stage. Emergency management has to be prompt, accessible, effective and active and it can be only 

successful if the source information, as well as the response protocols, are readily available 

throughout the organization (Renaud and Phillips, 2003). Moreover, emergencies also can be 

divided into different types from various aspects as following. 
 

However, raising the management of emergency in the field of supply chain initially is the research 

of Jens Clausen and his colleagues. They state that Operations Management can be applied in a 

new field, which is called Disruption (as the same meaning of emergency) Management. That is 
to say, since emergency is able to lead the implement of operating plans to deviate from the real 

situation, when the deviation exceeds a critical level, the original plans have to be arranged 

extremely (Clausen et al., 2001). And what is conducted at that time is the management of 

emergency. Their studies and the concept of Emergency (or Disruption) Management have been 
diffused and quoted extensively in the related disciplines. 

 

Table2 - Classification of Emergencies 
Classification Criteria Categories 

Time of duration Temporary emergencies and Progressive emergencies 

Disruptive Level Non-disaster emergencies and Disaster emergencies 

Sphere of Influence Global emergencies, National emergencies, Region emergencies and 
Organizational emergencies 

Emergency Subject Consistency emergencies and Conflict emergencies 

Emergency Inducement Natural emergencies and Artificial emergencies 

 

 

THE STUDIES OF SUPPLY CHAIN RISK MANAGEMENT 
Definitions from different perspectives 

There are various paradigms being related to the definitions of risk and supply chain risk and they 

typically encompass the issues of uncertainty, unpredictability, decision-making and potential 

losses. For example, Sitkin and Pablo define risk as “the extent to which there is uncertainty about 
whether potentially significant and/or disappointing outcomes of decisions will be realized.” 

(Sitkin and Pablo, 1992) Simon et al. (1997) perceive risk in terms of the likelihood of an uncertain 

event or series of circumstances happening which would have an adverse effect on the achievement 

of a project's objectives. Zsidisin et al. (2004) defines risk from operational aspect as 'risk is 
perceived to exist when there is a relatively high likelihood that a detrimental event can occur and 

that event has a significant associated impact or cost.' Supply chain risks refer to the possibilities 

and effects of a mismatch between supply and demand. Risks for the information, material and 

product flows from original supplier to the delivery of the final product for the end user are 
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comprised in supply chain risks. Risk sources are those environmental, organizational or supply 

chain-related variables which cannot be predicted with certainty and which exert influence on the 
supply chain outcome variables. Risk consequences are the focused supply chain outcome 

variables such as the costs or quality or the different forms in which the variance becomes manifest 

(Jüttner et al., 2003). While according to Peck (2006), supply chain risks are anything that may 

disrupt or impede the information, material or product flows from original suppliers to the delivery 
of the final product to the ultimate end-user. The conceptual similarity of the definitions implies 

that risks and supply chain risks are unpredicted disruptive variables that will affect decision –

making and lead to losses.    

 
Various Classifications  

Based on our previous research, we classify supply chain risks into two general categories: 

ordinary supply chain risks and emergency induced supply chain risks.  

 
Ordinary supply chain risks comprise three types: enterprise risks, inter-firm risks and supply chain 

external risks. In detail, enterprise risks, as the internal risks generated during enterprise operation 

or due to the misusage of enterprise regulation, can be divided into operation risks and control 

risks. Operation risks refer to the risks generated at the process of enterprise operation such as the 
manufacturing of products, quality control, inventory or delivery. Operation risks arise from 

enterprise operation and in the mean time affect the business operation. In an appropriately 

managed operation and production flow, operation risks could be effectively mitigated or avoided. 

Control refers to the regulations, systems and procedures adopted by business for management. In 
a supply chain, assets and delivery regulations and policies including order and batch quantity, 

inventory policies and deliveries are all comprised. Controls risks are the risks caused by the 

misusage or false execution of these relevant regulations and policies.  

 
Rather than being generated inside a business, inter-firm risks arise as raw materials, products and 

information flow between businesses. Inter-firm risks include demand risks and supply risks. 

When the capital, material and information flow of business downstream supply chain is 

influenced by potential factor, these factor lead to the generation of demand risks. Generally 
speaking, any fluctuation of capital, material or information flow could cause the demand risks. 

Supply risks refer to the demand risks of upstream businesses and are associated with the upstream 

product or information flow of core enterprises. Supply risks originate from upstream enterprises 

in a supply chain and comprise the potential or present disarrangements originating from the flow 
of raw materials, accessory parts and information.  

 

Supply chain external risks refer to environmental risks which are caused by variation of external 

environment and are usually uncontrollable or unpredictable. Typical environmental risks include 
risks caused by natural disasters such as earthquakes, tsunamis or hurricanes, wars or military 

actions such as the war in Iraq, terrorisms such as 911 and diseases such as the foot and mouth 

outbreak in the UK in 2001 and 2007 or SARS. All the above seriously influence the fragility and 

flexibility of supply chain. For enterprises, these uncontrollable and unpredictable risks could 
directly affect the core enterprises or the market itself. And due to the low frequency of these 

events’ occurrence, large amount of enterprises ignore their graveness and severe consequences. 

 

The complexity of supply chain network, the lean production that managers are going after, and 
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the various uncertainties of supply chain have all led to the fragility and vulnerability of supply 

chain. The occurrence of emergencies may cause destructive influences and losses to supply chain 
and enterprises and could even lead to the complete rupture of supply chain. Emergency induced 

supply chain risks are categorized into 4 categories: logistic risks, financial risks, information risks 

and organizational risks. Logistic risks refers to the risks arise from inventory and delivery. For 

example, delay in delivery, traffic suspension, goods damage and short supply caused by 
emergencies are all logistic risks. Financial risks are the risks related to capital flow, including the 

discontinuity of cash flow and no return of investment generated at the link of payment, cash flow, 

loan, investment or accounting. Information risks are associated with information flow and 

comprise data transfer, process and systematic breakdown caused by malicious network attacks. 
Organizational risks refers to the risks arise from the inappropriate cooperation, alliance and 

interest allocation among organizations. Typical paradigms of this type of risks include poor 

communication, poor supply and legal disputes between enterprises.  

 

INTRODUCTION OF RESILIENT SUPPLY CHAIN 

Background 

SCM concludes the designing and management of all activities involved in souring, purchasing, 

transformation, and all logistic management activities and is the strategic and efficient 
coordination of business functions and strategies for the aim of developing sustainable business 

performance and management. Reality proves that currently there remain some problems and 

obstacles in supply chain and supply chain management: 

 
(1) In current supply chain, products flow to customers from manufacturers, leading to the 

passiveness of downstream enterprises. Downstream enterprises have to increase safety stock to 

cope with variations in demand, leading to considerable increase of stock in the whole supply chain 

and the decrease of sensitivity. 
 

(2) As data of demand forecast, inventory and manufacturing are located in different link of supply 

chain, information cannot pass promptly, especially when emergencies occur, result in the 

efficiency of the whole supply chain. 
 

(3) Enterprises in links response to customers without coordination: in addition, the complexity of 

supply chain network, the lean production that managers are going after, and the various 

uncertainties of supply chain have all led to the vulnerability of supply chain and the occurrence 
of emergencies, leading to destructive influences and losses to supply chain and enterprises and 

even the disruption of supply chain. Incorporating event readiness, resilient supply chains is 

capable of providing an efficient and effective response and recovering to their original state or 

even better post the disruptive event. Establishing resilient supply chain is a proactive method that 
can complement and enhance traditional risk management and business continuity (Ponomarov 

and Holcomb, 2009). 

 

SCR originates from the problem that supply chain becomes more vulnerable under the occurrence 
of emergencies, while the vulnerability of supply chain arises from supply chain risks. Influencing 

factors of supply chain vulnerability include: the current operational mode of supply chain focus 

on efficiency; trend of globalization of supply chain; centralization of production and distribution; 

increasingly prevalence of outsourcing; reduction of supplier amount; demand fluctuation and the 
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deficiency of transparency and regulatory measures amongst supply chain partners. 

 
The first wide-spread study on SCR began in the United Kingdom, following transportation 

disruptions from fuel protests in 2000 and the outbreak of the Foot and Mouth Disease in early 

2001 (Pettit et al., 2010). Christopher and Peck (2004) developed an initial framework for a 

resilient supply chain and asserted that SCR can be established through four key principles: (1) 
resilience can be built into a system before the occurrence of a disruption (i.e., re-engineering), (2) 

high level of collaboration and cooperation are necessary to identify and manage risks, (3) agility 

is essential to react quickly to unforeseen events, and (4) the culture of risk management is a 

necessity. Other characteristics such as agility, availability, efficiency, flexibility, redundancy, 
velocity, and visibility are treated as secondary factors.  

 

ESTABLISHMENT OF RESILIENT SUPPLY CHAIN 

Essential capabilities of resilient supply chain 
In order to build up a resilient supply chain, there are some essential capabilities which have to 

be equipped. The detail and their relationship are as followings: 

 

Agility of supply chain refers to the ability to react promptly to the unpredictable changes of 
demand or supply during operation or under the occurrence of emergencies based on the strategic 

objectives or situations of enterprise. When emergencies occur, supply chain usually lags in 

reacting to the changes and place itself in risks. Hence it is imperative to raise the velocity of 

reaction and reduce the reaction time. Link enterprises on supply chain should manage to diminish 
the time that materials or products flow in interior process and supply chain so as to raise the 

velocity of reaction and reduce the reaction time. In detail, three steps must be conducted: the first 

step is to optimize operation process, which means rather than executing activities in sequence, 

multiple activities should be executed so as to reduce the activities and time involved; secondly, 
important materials or products should be delivered directly with speed; last but not least, non-

added value time should be reduced because a variety of evidences and researches have proved 

that substantial amount of the time spent on supply chain does not add value.  

 
Supply chain flexibility is the capability of promptness and the degree to which the supply chain 

is able to adjust its speed, destinations and volume in line with changes in client demand (Lummus 

et al., 2003). Vickery et al. (1999) define five supply chain flexibilities based on previous 

operations literature and state that supply chain flexibility "should be examined from an integrative, 
customer-oriented perspective." Flexibilities viewed as directly impacting a firm's customers and 

the responsibility of two or more functions, whether internal or external to the firm, are concluded. 

The five defined flexibilities include: product flexibility or the ability to customize product to meet 

specific customer demand; volume flexibility or the ability to adjust capacity to meet changes in 
customer quantities; new product flexibility or the ability to launch new or revised products; 

distribution flexibility or the ability to provide widespread access to products and responsiveness 

flexibility or the ability to respond to target market needs. Raising the flexibility of supply chain 

is an efficient and economical way for enterprise to cope with fluctuations and minimize the 
influences caused by emergencies.  

 

During the occurrence of emergencies, core enterprises in supply chain utilize information 

technology to establish information sharing online trading system for distribution enterprises and 
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downstream customers. The information sharing platform joins downstream customers and 

upstream suppliers into the supply chain management system and equips downstream customers 
and upstream suppliers with functions such as online order, new product inquiry, information 

feedback, process monitor, account settlement and sales promotion. In the mean time, core 

enterprises can target at downstream customers of different scales and set up appropriate services 

on the basis of information platform so as to promote the sales and services for customers. Through 
information platform, upstream suppliers can join resilient supply chain management system. 

When emergencies happen, the platform can perform arrangement and analysis on inventory and 

sales data and assist in the realization of automatic remind of order quantity, variety and 

distribution in resilient management system. In addition, enterprise can realize trans-regional and 
multi-layer distribution management with the utilization of information technology. The overall 

integration of operation data of enterprise and the predication of risks of supply chain can be also 

actualized.  

 
A Concept framework for achieving SCR 

In the way of taking measures concretely, the supply chain is supposed to equip capabilities which 

are able to exert the resilience. We would restate these essential capabilities briefly through 

reviewing some study outcomes so far.  
 

 
Figure 1 - A conceptual framework for achieving SCR 

 

In the figure 1, there are necessary capabilities for achieving SCR upside, and key points which 

represent supply chain vulnerabilities are lined up downside. As we mentioned in previous section, 
supply chain vulnerabilities are disclosed in accordance with internal and external interruptions of 

supply chain, so that barriers may interrupt operations of the whole supply chain and the recovery 

from supply chain disruptions. In response, with equipping essential capabilities for achieving 

SCR, it is possible to remove the supply chain vulnerabilities and promptly recover from 
emergencies and damages of the whole supply chain. In addition, it can be expected to evolve 

much superior situation. 

 

THE NECESSITY OF SCR VIEWED FROM CASE STUDIES IN MANUFACTURING 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1625



INDUSTRY 

The differences of respective correspondences after supply chain disruptions 
Recently, emergencies happened frequently in the world, disasters such as massive earthquakes 

and tsunamis influence ordinary management of supply chains as significant problems. The two 

disasters - the 3.11 Great East Japan Earthquake (the 3.11 earthquake for short) and Thailand 

Floods happened sequentially in 2011 cutting off supply chains of Japanese companies miserably 
and inflicting great damage on regular management of supply chains. However, the catastrophe 

led to severe problems for many Japanese companies such as car maker Toyota, while for 

companies in US and Europe, effects have been minimal. American and European companies have 

generally suffered only small-scale and temporary disruption as a result of the 3.11 earthquake in 
Japan, executives and analysts notify people of emphasizing the resilience of global supply chains. 

Moreover, devastated Japanese companies reached 460 ones in Thailand. There are 260 companies 

of other countries devastated in Thailand though, Japanese companies are much greater than those.  

 
If we draw a comparison only for Japanese companies during these two disasters, the damage 

caused by the 3.11 earthquake is sufficiently more serious than the one caused by Thailand floods. 

This not only can be explained by differences on sudden property, scale of disaster and so on. From 

the viewpoint of supply chain, it is obvious that the products and parts which can be produced 
alternately are majority. In contrast, in the event of the 3.11, there are many parts only can be 

produced in Kandon area, and the majority is critical parts for which alternate production cannot 

be conducted.  

 

To compare the correspondences of Japanese and Western companies after supply chain 

disruptions, especially in manufacturing industry, we found underlying causes based on their 

respective production systems. Many Japanese companies, such as Toyota, adhere to implement 

JIT and conform to approaches such as Zero inventory and contracting with certain suppliers. In 
comparison, Western companies have constructed a structure in case of emergencies such as 

dispersion of suppliers and securement of parts in stock. Furthermore, Western companies have 

conducted modular production system thoroughly with standardization strategy consistently, 

whereas Japanese companies have emphasized integral production system in order to give 
differentiation first priority. That was why totally different correspondences emerge after supply 

chain disruptions respectively.  

 

The decision making model for achieving SCR 
In order to achieve SCR, the expected capabilities are generally unanimous for both Japanese and 

Western companies. However, according to fundamental differences of production systems in 

manufacturing industry, they encounter different supply chain vulnerabilities respectively, thus 

accompanying applicable operation strategies separately is indispensable. That is to say, the 
capabilities such as visibility and collaboration that we mentioned before are necessary for 

respective SCRs. However, Western companies conduct their operation strategies such as 

dispersion of multiple suppliers with standardization of parts and securement of certain inventory 

based on modular production system, whereas Japanese companies should have their own 
applicable operation strategies based on integral production system. Fujimoto (2011) states 

“Virtual Duplexing” and proposes to equip portability as an essential capability for achieving SCR. 

In other words, it is crucial to ensure design information be transferable from devastated processes 

to other processes, and it is possible to implement emergency evacuation constantly.  
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Furthermore, in addition to portability, in order to achieve SCR in integral production system, it is 
essential to ensure the resources imperative to production in great shape, and to innovate 

production processes so that they can be set priorities. The most prioritized process should be 

“black boxed”, and the ways to rapidly conduct protective measures for the process when 

emergencies happen have to be contrived. Likewise, in order to thoroughly ensure the critical 
information of recovering production processes, clouding the whole system should come to 

realization. 

 

In order to describe the procedures more clearly for achieving SCR especially in manufacturing 
industries, we provide a decision making model as following (as shown in Figure 2) which could 

be divided into 4 stages: first of all, on the Production Styles Decision Making stage, the ratio 

between module and integral production systems for the company or the whole supply chain’s 

products and parts, should be estimated. Secondly, on the Vulnerabilities Valuation stage, 
according to the decision making of the previous stage, all of related vulnerabilities will be 

valuated. At the same time, based on the different production patterns, the capabilities selection 

stage will be promoted on the Capabilities Selection stage. In the last stage, both of module and 

integral patterns’ pros and cons will be balanced. Finally, consider the company or the whole SC’s 
allocation of business resource such as budget, we have to make the final decision and define final 

operation strategies. 

 

Practitioners should investigate the vulnerabilities which they have to face and evaluate them by 
2 axes which time and consequence. At the same time, they also should to select which capabilities 

they really need. Through these procedures, companies can comprehend what kinds of 

vulnerabilities they need to face and make a priority list for equipping essential capabilities to build 

up their resilient supply chain. Therefore, they can anticipate the loss when they suffered damages 
generated by vulnerabilities and cognize which capabilities they need to equip and estimate how 

many investments they need to ensure on each essential capability.  

 

Furthermore, for supply chains in manufacturing industries, practitioners also need to distinguish 
which production processes are aimed at integral products or modular ones and calculate a clear 

ratio of two types of products or parts. Thus, they will be clearer regarding which vulnerabilities 

they have to face and which capabilities they need to emphasize and so on. Accordingly, 

companies will obtain the entire picture about their supply chain and can make balanced 
countermeasures between vulnerabilities and capabilities for achieving SCR. 

 

In the last place, companies will make a suite of practical operation strategies based on the 

balanced countermeasures. For instance, when the supply chain mainly engages in modular 
products, they will choose the strategies such as Supplier Dispersion, Strengthening 

Standardization, and Target markets diversification. In contrast, when the supply chain will 

continues to engage in integral products, they have to challenge more difficult conditions and 

Critical information portability, Prioritizing Production Processes and Strengthening Process 
Innovation will be their best choices for achieving their SCR. In addition, for the accomplishment 

of it, it is necessary to convince all key suppliers to conduct the same strategy as well and the 

philosophy of process innovation should be reflected on the production engineering thoroughly. 
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Figure 2 – The decision making model for achieving SCR 

Decision Making Process for Operation Strategies of SCR Equipment in Manufacturing industry
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CONCLUSION 

In this paper, first of all, we follow previous researches related to the theme through organizing 

and analyzing topics of Emergency, Supply Chain Risk, and Resilient Supply Chain sequentially 
and systematically. With the review and understanding on the related concepts of Supply Chain 

Resilience, we conclude a suite of fundamental and common key points in order to establish 

Resilient Supply Chain. Furthermore, we derived a feasible conceptual framework concurrently 

so that it would be clearer how to achieve Supply Chain Resilience basically. And then, we focus 
on the manufacturing industries of Japan and several other counties during the March 11 
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earthquake in Japan and Thailand floods in October, 2011 to compare their supply chains’ 

resilience and their responses afterwards. By means of analysis on the differences, we summarized 
two typical supply chains in terms of their sourcing and producing operations and deduced two 

contrary suites of operation strategies. At last, on the basis of the essential capabilities and 

appropriate operation strategies as we mentioned above, we proposed a comprehensive decision-

making model in order to guide a suite of more explicit methodologies for achieving SCR. 
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ABSTRACT 
 

Avocent Asia Pacific Pte Ltd is an IT product manufacturer. In 2012, the company integrated a 

key supplier as a collaborative partner in an Advanced S&OP initiative. The results from a 4-

month pilot study were highly promising, with mean inventory levels reduced by 30.4%. 

Forecast accuracy improved significantly, which was reflected in a 52.1% reduction of mean 

absolute imbalance between inbound and outbound shipments at the regional distribution centre.  

 

Keywords: S&OP, forecasting, supply chain collaboration 

 

 
 

 

1. INTRODUCTION 

 

 

Avocent Asia Pacific Pte Ltd provides a wide range of software, hardware and embedded 

technologies for the data centre industry. It is a subsidiary of Avocent Corporation and part of 

Emerson’s Network Power Division. Avocent’s customers are mainly enterprise-level IT 

organizations, who use these products to monitor, control, and manage their geographically 

dispersed IT infrastructure more efficiently. Avocent sells products under its own brands and 

also manufactures on behalf of OEM customers. Its Asia Pacific hub is based in Singapore, from 

which the rest of Asia is served from a regional distribution centre (RDC). 

 

In 2010, Avocent adopted a form of Sales and Operations Planning (S&OP) process within the 

organization. Two years later, it decided to further introduce an advanced version of S&OP that 

integrates a key supplier into its collaborative production process. 

 

This paper describes Avocent’s experience with the adoption of the Advanced S&OP model and 

how it is different from the traditional planning process. Finally, a set of results from a pilot 

study of the Advanced S&OP process is presented. 

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1630



2. LITERATURE REVIEW 

 

 

2.1. Sales and Operations Planning (S&OP) 

 

S&OP is a tactical planning process that is conducted in a monthly cycle, pioneered in the 1980s. 

It has “evolved from what was once known as production planning to a company-wide 

management process….A properly implemented S&OP process routinely reviews customer 

demand and supply resources and ‘re-plans’ quantitatively across an agreed-upon rolling horizon 

(typically 18 to 24 months).”[2] 

 

The S&OP concept focuses on a 5-step monthly process that is participated by key stakeholders 

within the organization, such as the Sales, Marketing, Operations, Production and Finance 

departments.  The benefits of implementing S&OP include inventory reduction, higher service 

level and better teamwork between departments.  

 

The 5 steps as shown in Figure 1 are: 

• New product introduction review 

• Demand review 

• Supply review 

• Financial reconciliation review 

• Management evaluation and analysis 

 

 
Figure 1: Five-Step S&OP Process [2] 

 

The main benefit of S&OP is the ability to strike a balance in the supply chain [5]. A balanced 

supply chain is one that has a “seamless flow of materials starting from a supplier’s supplier 

down to a customer’s customer supported by transportation elements. In a perfect scenario, this 

would imply moving the right goods, with the right quantity, in a right quality to the right 

destination in the right time.” An example of striking a balance is in forecast management. If 

forecasts are too low, they can cause stock-outs and force plants into a scramble and result in 
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unplanned overtime. On the other hand, if forecasts are too high, inventories can build up and 

carrying costs would rise. 

 

Grimson & Pkye [1] proposed a framework that identifies 5 stages of maturity in S&OP 

integration. This framework grades firms across five dimensions, comprising business processes 

(meeting and collaboration, organization and performance measurements) and information 

processes (information technology and S&OP plan integration). Stage 1 of the framework is the 

most basic, in which S&OP is not adopted. Stage 2 (“Reactive S&OP”) involves senior 

management in discussing sales and operations issues. However this is mainly in the context of 

financial goals, rather than for the purpose of integrating plans or centralizing information, as is 

the case in Stage 3 (“Standard S&OP”). In Stage 4 (“Advanced S&OP”), suppliers and 

customers participate in scheduled meetings as part of a formal S&OP team. Planning is 

concurrent rather than sequential and performance is measured for new product introductions. 

Finally, in the most mature form of S&OP (Stage 5 “Proactive S&OP”), meetings become event-

driven and there is full integration of plans and between ERP, accounting and forecasting 

systems. A key finding of Grimson and Pyke’s investigation is that none of the 15 manufacturing 

firms that they studied were judged to have fully reached stage 4 or stage 5 maturity in the 

adoption of S&OP.  

 

 

2.2. Collaborative Planning, Forecasting and Replenishment (CPFR) 

 

The concept of supply chain collaboration is not new, especially between manufacturers and 

retailers. 

 

CPFR is a collaborative program aiming at improving forecasts. The process steps for CPFR (as 

shown in Figure 2) are developed by Voluntary Inter-Industry Commerce Standards (VICS) [3]. 

CPFR “combines the collaborative intelligence of multiple trading partners in the planning and 

fulfillment of customer demand.” It also “links sales and marketing best practices, such as 

category management, to supply chain planning and execution processes to increase availability 

while reducing inventory, transportation and logistics costs.” 

 

For example, VICS reported that Lowe's and Whirlpool’s CPFR program [3] resulted in a 12% 

increase in unit sales between 2007 to 2010 while overall inventory costs decreased by 5%. From 

a customer service perspective, on-time shipments improved by three percentage points.  

 

Another CPFR pilot between Wal-Mart and Sara Lee for 23 apparel items distributed across 

2,400 stores also resulted in significant supply chain improvements [4]. After 24 weeks of 

implementation, Wal-Mart realized a 2% improvement in retail store in-stock, a reduction of 

14% in store-level inventory compared to a 32% increase in sales, and an increase of 17% in 

retail turns on the pilot items. 
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Figure 2: VICS CPFR Model [3] 

 

 

The key difference between S&OP and CPFR is that S&OP is a “strategic business management 

process that aligns centers of functional excellence in a coordinated internal collaborative 

process, while CPFR is a strategic business management process that aligns the complementary 

capabilities of trading partners in a coordinated external collaborative process” [2] 

 

The CPFR process has however been developed mainly with the manufacturer-retailer 

relationship in mind. Even though the model is also applicable to upstream buyer and seller 

relationships, there are few actual examples of CPFR programs between manufacturers and their 

contract manufacturing partners, each of whom may still maintain their own individual S&OP 

processes. 

 

 

 

3. TOWARDS A COLLABORATIVE MANUFACTURING MODEL 

 

 

Traditionally, Avocent’s planning process starts when forecasts from its customers are received 

during the first week of each month. Both the Sales and Operations departments will use these 

forecasts to formulate a master schedule against historical sales trend. The finalized master 

schedule will be uploaded into the SAP ERP system, whereby a supply chain forecast known as 

the Contract Manufacturing Shipment Schedule (CMSS) will be generated and provided to the 

contract manufacturer (CM). The CM will then review the CMSS and existing open purchase 

orders (PO) and commit on the actual deliveries according to the CMSS/PO requirement. There 

is thus an absence of a feedback or joint forecasting process between Avocent and its CM. 
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Figure 3 shows the key parties along the supply chain for a typical product carried by Avocent, 

which is manufactured by a contract manufacturer and delivered to Avocent’s regional 

distribution centre (RDC). 

 
 

Figure 3: Simplified Supply Chain for a Typical Avocent OEM Product 

 

 

Two years after implementing S&OP on a limited scale, Avocent has managed to meet customer 

demand with a lower level of inventory and achieved a higher level of customer satisfaction for 

their branded business. Inter-department collaboration has also improved as all stakeholders are 

geared towards common goals. 

 

Despite the success of the S&OP process, buyers still find it necessary to constantly monitor 

inventory levels against actual demand and often make changes to the PO via pull/push outs or 

changes in product models. These corrective actions have caused bull whip effects on the supply 

chain and put strains on the relationships with suppliers, especially towards the end of financial 

periods. 

 

With the past success in S&OP implementation, a management decision was made to embark on 

a new mode of collaboration with Avocent’s key supplier in China. The collaboration requires 

both Avocent and the contract manufacturer (CM) to work together as a virtually-integrated team 

in an Advanced S&OP model, similar to the Stage 4 model under Grimson & Pkye’s framework 

but with elements of CPFR. 

 

 

3.1. Implementing the Advanced S&OP Process 

The Advanced S&OP process as envisioned by Avocent can be viewed as a hybrid of the S&OP 

and CPFR frameworks. Information (such as forecasts from the customer, reorder points and 

master production schedules) is shared by Avocent with its contract manufacturing partner (who 

in turn analyses its own supply chain for constraints). Based on the feedback from the contract 

manufacturing partner, Avocent determines the level of expedites, rebalancing and adjustments 

needed to fulfill its customers’ demand. 

 

Below are the 5 main stages of Avocent’s new process with its contract manufacturer. 

 

Avocent 

(RDC in Singapore) 

Contract 

Manufacturer 

(Factory in China) 

Customer (Demand 

points throughout 

Asia) 

Customer 

Forecasts 

Orders CMSS/PO 

Inbound 

shipments 

Outbound 

shipments 
Shipments Receipts Issues 
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Stage 1 - Sales forecasting 

• Customer forecast is collected by Avocent and distributed to CM for joint analysis 

against past trends and budgets. 

 

Stage 2 - Demand Planning 

• Forecasted production quantity is determined by validating inventory level, and checked 

for any variation of forecast that needs adjustment. 

• Reorder Point (ROP) levels are computed based on customer historical trend or forecast 

average over the next 10 weeks. This ROP also takes into consideration production lead-

time of 5 days with the default transportation mode transit-time (which depends on the 

customer’s location). 

• The Master Production Schedule (MPS) is presented in weekly buckets and is adjusted 

according to customer pull trends. For example, certain customers have a tendency to pull 

up to 50% of their monthly demand during the last week of the month. 

 

Stage 3 - Supply Planning 

• Based on the required MPS quantity, the CM determines whether there are any supply, 

material or capacity constraints in meeting the required demand. This information is 

presented in the weekly committed MPS to Avocent.  

 

Stage 4 - Reconciliation of plans 

• At this stage, the CM will report if there is any expediting cost expected. Otherwise 

alternative plans such as site balancing or product priority adjustment will be considered. 

 

Stage 5 - Finalized S&OP Plan and execute 

• Once consensus is reached by both parties, a master production schedule will be 

produced by the CM and loaded into their production planning system. Avocent will then 

issue a Blanket PO that provides production coverage for up to 5 weeks. 

• From this point onwards, the team starts to monitor inventory levels against ROP levels. 

When the ROP is breached, CM initiates production based on pre-agreed quantities and 

schedules to ship products to the respective hubs. 

 

During the planning stage the following information is shared between both parties. 

1. Customer raw forecast 

2. Warehouse inventory and safety stock levels 

3. Historical shipments to end customers 

4. Reorder Point (ROP) calculations based on statistical analysis  

5. Master Production Schedule (MPS) 

6. Raw material constraints  

7. Production capacity constraints 

 

During the execution stage, daily communications are conducted between operations, buyers and 

the CM planners. These sessions help to reconcile any outstanding issues such as sudden 

increases in demand/forecast or changes in inventory due to abnormal transactions such as 

returns. 
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3.2. Differences between the Traditional and Advanced S&OP processes 

 

As shown in Figure 4, the key feature in the new Advanced S&OP process is that the Contract 

Manufacturer has direct access to the sales forecast provided by Avocent’s customer. Production 

is triggered by a Reorder Point (ROP) that is jointly established with Avocent, who issues a 

blanket PO upfront (instead of having to review each PO as is the case traditionally). 

 

 
 

Figure 4: Flowcharts for Traditional Planning versus Advanced S&OP 

 

 

Table 1 highlights other key differences between the 2 processes, in terms of the planning cycle, 

purchase orders, delivery triggers and changes in demand or supply. 

 

 

Table 1: Traditional Planning versus Advanced S&OP 

 

 Traditional Method Advanced S&OP 

Planning Cycle/ MPS/ 

CMSS Report 
• Avocent plans its MPS and uploads it 

into SAP system. 

• SAP calculates required orders based on 

current inventory, open POs, demand 

and part master setting such as transit 

lead-time to generate a CMSS report 

• Buyers review and adjust the CMMS 

report before forwarding the forecast 

plan to CM to plan for its own MPS 

• MPS is reviewed every month, while 

• Avocent and CM share the same 

agreed MPS for each part 

number in a common planning 

platform and load the MPS into 

its system at the same time 

• Both Avocent and CM conduct 

joint MPS reviews every two 

weeks. 

• During mid-month review, 

weekly MPS and MPS Commit 
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 Traditional Method Advanced S&OP 

CMSS is reviewed every two weeks 

• Errors may occur in CMSS report when 

the part master settings such as transit 

lead-time are set wrongly in Avocent’s 

SAP 

are changed to match customer 

demand 

Purchase Orders (PO) • Each buyer places multiple purchase 

orders within a defined approval limit 

(Average 30~50 POs for each buyer) 

• Buyers place the reviewed parts 

and quantity into a single Master 

Scheduling Agreement (MSA or 

also known as Blanket PO) for 

management approval 

Trigger Point for 

Delivery 
• Safety stock level breached 

• PO scheduled date due 

• ROP level triggered 

PO Management 

(Customer changes in 

demand/ suppliers 

changes in commit) 

• SAP system recommends suitable 

actions for each PO/ Purchase 

requisition (PR) line after MRP run 

• Buyers review the system data and 

check with CM on adjustment for the 

PO dates in order to maintain the 

desired inventory level 

• System auto-generates purchase 

requisition (PR) based on MSA. 

• System calculates the necessary 

changes and adjusts the dates on 

PR lines.   

• Buyers will convert the PR into 

single PO for delivery when 

ROP is triggered 

 

 

 

4. RESULTS AND ANALYSIS 

 

Prior to a roll-out on a larger scale, a four-month pilot study was conducted on the SKUs 

demanded by a major customer of Avocent. The fulfillment of this customer’s demand before 

and after the implementation of the Advanced S&OP process is investigated, in particular 

• the inventory per unit sales used to meet demand and 

• forecast accuracy, which can be indirectly measured by the weekly imbalance between 

inbound and outbound shipments at its regional distribution centre in Singapore.  

 

Selected data for 45 weeks before and 19 weeks after the commencement of the new process are 

available for analysis. During this period, there were no external events (e.g. major natural 

disasters) or other internal activities (such as the large scale introduction of new products) that 

could have contributed to major shocks in the supply chain. Such factors would be more difficult 

to control over a prolonged study period. 

 

4.1 Normalized Average Inventory 

Higher sales generally require higher levels of inventories. Hence, in this analysis, the level of 

inventory normalized against demand is computed, such that: 

 

Normalized Weekly Inventory =  

 Average Weekly Inventory/ Average Past 4 Weeks of Sales  

(1) 
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A low level of normalized inventory typically indicates superior performance in inventory 

control. The below chart is the plot of an index of normalized inventory, before and after the 

Advanced S&OP process was introduced. 

 
Figure 5: Normalized Inventory Before and After Advanced S&OP 

 

(Note: The normalized inventory level for YR12/Wk05 (with a high value of 50) was identified 

as an outliner and removed from the data set during analysis. This outliner was the result of 

extremely low sales in January 2012, even though average inventory level remained relatively 

stable.) 

 

The results of the analysis show that there was a 30.4% reduction in inventory levels in the 

weeks after the new process was introduced. However, due to the limited scale of the pilot study 

and the large fluctuations in inventories (which is a characteristic of the IT industry), a t-test was 

also conducted to ascertain the significance of the impact of the Advanced S&OP process. 

 

The null hypothesis (H0) and alternate hypothesis (H1) are: 

H0: µ1 ≤ µ2   

H1: µ1 > µ2 

 

Where: 

• µ1 refer to the mean Average Inventory/Average Sales before implementing Advanced 

S&OP 

• µ2 refer to the mean Average Inventory/Average Sales after implementing Advanced 

S&OP 
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The rejection criteria for H0 is that t-value is >= critical value (one-tail) i.e. 

• if t > 1.680, then H0 can be rejected at the 5% significance level; 

• if  t ≤ 1.680, then H0 cannot be rejected at the 5% significance level 

 

 

t-Test: Two-Sample Assuming Unequal Variances

Customer A (S&OP Parts) Before After

Mean 8.0690 5.6142

Variance 12.5147 6.9140

Observations 44 19

Hypothesized Mean Difference 0

df 45

t Stat 3.0487

P(T<=t) one-tail 0.0019

t Critical one-tail 1.6794

P(T<=t) two-tail 0.0038

t Critical two-tail 2.0141  
 

The t-test result shows that the t-value of 3.049 is higher than the critical one-tail t-value of 1.680. 

Based on this, the null hypothesis H0 can be rejected. 

 

To account for possible seasonal effects, another test is conducted for a smaller subset of data for 

11 weeks (weeks 35 to 45) within the trial period for which data from the corresponding period a 

year ago is available. In this test, the calculated t-value is 2.262, which also exceeds the critical t-

value of 1.726.  

 

It can thus be concluded that the Advanced S&OP process was effective at the 5% significance 

level in reducing inventory during the pilot study. 

 

4.2. Forecast Accuracy 

 

Since past forecasts are not available for this study, a surrogate set of analysis is conducted by 

comparing weekly inbound versus outbound shipments at the regional distribution centre (RDC). 

A positive imbalance (i.e. receipts greater than issues) over a short period indicates that the 

inventory at the RDC is rising, most probably as a result of forecasted demand being greater than 

actual demand, vice versa. This is a more rigorous test than analyzing inventory levels, as it also 

takes into account under-forecasting. Under-forecasting results in low inventories that may 

appear desirable but are not unsustainable. It can also greatly increase the likelihood of stock-

outs.  

 

As receipts are usually put into stock at the RDC for an average of about a week before they are 

shipped out, an offset of 1 week is applied to outbound data when computing imbalance. To 

account for delays in ocean shipping (which may cause scheduled receipts to arrive in the 
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following week), the receipts and issues values are smoothed over two weeks. Therefore, 

imbalance is computed as follows: 

 

Imbalance = Average of receipts (week x and week x+1) 

     – Average of issues (week x+1 and week x+2) 

(2) 

 

Since the objective is to investigate overall forecast accuracy rather than over-forecasting or 

under-forecasting specifically, the absolute imbalance between receipts and issues is calculated 

and plotted in Figure 6, for the period before and after the Advanced S&OP process was 

introduced.  
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Figure 6: Balance between Inbound and Outbound Shipments 

 

Results from the analysis show that the absolute imbalance of 8,637 (index) after the adoption of 

Advanced S&OP process is a 52.1% reduction from the 18,035 (index) before.  

 

From Figure 6, it is apparent that prior to introducing the new process, there was a tendency for 

the absolute imbalance between receipts and issues at the RDC to fluctuate dramatically from 

week to week, possibly as a result of buyers’ efforts to compensate for over and under forecasts 

in past periods. This effect is noticeably under control during the pilot study. 

 

A t-test is again conducted to determine whether the mean absolute imbalance between receipts 

and issues after the introduction of the Advanced S&OP process is significantly lower than that 

before. Seasonal effects are assumed negligible in the absolute imbalance time series since 

seasonality (if present) would have been accounted for during demand forecasting.  
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The null hypothesis (H0) and alternate hypothesis (H1) are: 

H0: µ1 ≤ µ2   

H1: µ1 > µ2 

 

Where: 

• µ1 refers to the mean absolute imbalance between receipts versus issues before 

implementing Advanced S&OP  

• µ2 refers to the mean absolute imbalance between receipts versus issues after 

implementing Advanced S&OP  

 

The rejection criteria for H0 is that T-value is >= critical value (one-tail), i.e. 

• if t > 1.675, then H0 can be rejected at the 5% significance level; 

• if t ≤ 1.675, then H0 cannot be rejected at the 5% significance level 

 

 

t-Test: Two-Sample Assuming Unequal Variances

Customer A (S&OP Parts) Before After

Mean 18035 8637

Variance 230868946 97306799

Observations 45 19

Hypothesized Mean Difference 0

df 51

t Stat 2.9352

P(T<=t) one-tail 0.0025

t Critical one-tail 1.6753

P(T<=t) two-tail 0.0050

t Critical two-tail 2.0076  
 

The result of the t-test shows that the computed t-value of 2.935 is higher than the critical one-

tail t-value of 1.674. Hence H0 can be rejected, which implies that the introduction of the 

Advanced S&OP process has significantly reduced the imbalance between inbound shipments 

from the contract manufacturer and outbound shipments to the customer. This is most probably 

attributable to improved forecast accuracy with the implementation of the Advanced S&OP 

process. 

 

 

 

5. CONCLUSION 

 

The results of the study strongly suggest that after the adoption of the Advanced S&OP process, 

both inventory level and forecast errors have been reduced during the fulfillment of demand from 

the customer in the pilot study. 

 

Traditional S&OP does not closely involve suppliers, while CPFR has been designed mainly for 

collaborations between manufacturers and retailers. This paper fills some of the gaps in the 
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literature when a supplier is brought into the S&OP process via a framework similar to CPFR, 

but in the context of a manufacturer and its contract manufacturing partner. While not ground-

breaking, Avocent’s application of Advanced S&OP (as classified under the Grimson & Pkye 

framework) is probably one of few of its kind that has been successfully documented so far. 

 

Although the results are based on a pilot study done on a limited scale, initial results are 

promising, with improvements shown to be statistically significant. The findings from the pilot 

study thus provide manufacturers with an indication of the potential quantitative benefits when 

contract manufacturers are integrated into an Advanced S&OP process. 
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ABSTRACT 
This study aims to examine the types of innovation introduced by Indonesian-based firms within 
the year of 2010-2012. This study investigates drivers and objectives of implementing innovation 
practices, as well as investigating the degree of firms’ collaborations with their main customers 
and key suppliers. The survey encompased more than 150 firms in Indonesia. The study 
conjectures that a higher degree of collaboration with supply chain partners would positively 
influence the degree of firm innovativeness. Implications for research and practice are discussed, 
along with the limitations of this study, which open avenues for future research. 

 
Keywords: Innovation, Firm innovativeness, Supply chain integration, Indonesia 
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Abstract 

 

Buyers want their suppliers to make efforts to improve performance in the delivery of 

products and services. However, such efforts are costly and often unobservable to the 

buyers. A common practice for inducing high-level supplier performance is to source 

from multiple suppliers and to strategically allocate business to such suppliers based 

on their past performance. To investigate the design of such performance-based 

volume incentive schemes, we consider a buyer's dual sourcing problem in a dynamic 

principal-agent setting. We find that to maximize suppliers' competition over time, the 

optimal allocation scheme should involve the suppliers' current shares of business, 

which is generally not a simple rank-order tournament. The optimal scheme allocates 

business according to each supplier's performance relative to their respective optimal 

performance target, which may not reward the better performer a larger share. A 

simple way to achieve near-optimal results is the use of "handicapped rules" that can 

significantly outperform simple first-past-the-post rules. 
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ABSTRACT 
 

The linkage among supply chain innovation focus, buyer-supplier relationship and 
product innovation requires better understanding in general and in the context of emerging 
economies of Indian Subcontinent particularly. This paper tests a theoretical model arguing for a 
positive impact of supply chain innovation focus on buyer-supplier relationship, which in turn 
impacts product innovation and business performance positively. Also, the paper seeks to 
explore association between organizational profile and product innovation. The empirical study 
of 296 organizations from India and Pakistan using structural equation modeling and hierarchical 
regression provides insights as to how buyer-supplier relationship and organizational profile 
impact product innovation. The paper concludes the findings and proposes future research 
directions. 

 
Keywords: Supply Chain Innovation Focus, Buyer-supplier Network, Product 

Innovation, Market and Financial Performance, Structural Equation Modelling, and Emerging 
Economies 

 
 
 

INTRODUCTION 
 
This paper empirically tests a theoretical framework arguing for positive impact of supply 

chain innovation focus on innovation potential of buyer-supplier relationship, which in turn 
impact product innovation and buyer performance using data from Indian and Pakistani 
companies. In doing so the study highlights the sources of product innovation in a dyadic supply 
chain network relationship and validates the positive impact of product innovation on business 
performance in the context of Indian subcontinent.  

 
In addition the study seeks to explore the demographics and organizational traits 

associated with product innovation. The considered characteristics include size of the company, 
collaboration with technologically advance companies and market competitiveness. The research 
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provides insights on the internal and external characteristics of the firm that influence product 
innovation and performance of firms operating in Indian subcontinent. 
 
RESEARCH GAP 

 
The current state of the management research provides space for more studies on the 

impact of closeness of collaborative relationships on innovation potential [1]. Moreover, mixed 
results of the impact of supplier knowledge on product innovation also require more empirical 
investigation [2-4]. Similarly the empirical research on innovation generation in supply chain 
relationships in emerging economies, especially Indian subcontinent, appears to be minimal. 
Hence, the literature provides a motivation to develop more research frameworks connecting 
buyer-supplier innovation oriented relationship and innovation performance and emerging 
economies present a less discovered setting to test the frameworks empirically. 
 
RESEARCH FRAMEWORK 

 
This paper seeks endorsement from existing supply chain and innovation management 

research to propose theoretical linkages among supply chain innovation focus (SF), buyer-
supplier relationship for innovation, entailing supplier focus (SF), buyer-supplier innovation 
intent (BSII), and buyer-supplier innovation structure (BSIS), product innovation (PI) and 
market and financial performance (MFP). This hypothesized model seeks support from earlier 
work on buyer-supplier innovation in Pakistani companies [5]. The set of hypotheses to be tested 
on data from Pakistani and Indian companies are: 

 
H1:  SCIF positively impacts SF. 

H2: SCIF positively impacts BSII. 

H3:  SCIF positively impacts BSIS. 

H4: SF positively impacts PI. 

H5:  BSII positively impacts PI. 

H6: BSIS positively impacts PI. 

H7:  PI positively impacts MFP. 

 

Demographic Characteristics and Product Innovation 
 
The literature on product innovation argues that contextual variables including firm size 

and sales, nature of industry, firm age, foreign orientation, industrial sector specific technological 
advancement have impact on product innovation [3, 4, 6-9]. The study limits the scope of 
investigation to extent of foreign collaboration, age of company, current export, annual revenues 
and number of employees. Hence the below hypothesis: 

 
H8:  Extent of foreign collaboration, age of company, current export, annual 

revenues and number of employees predict product innovation of a firm. 
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RESEARCH METHODOLOGY 
 
Questionnaire Development 

 
The study seeks insights from the literature to develop the items of the research 

questionnaire to measure the research constructs. 
 
Data Collection 

 
The potential respondents in this research are senior managers in the areas of operations 

and supply chain management from companies in various industrial segments of India and 
Pakistan. The study uses AMDISA-Commonwealth (Association of Management Development 
Institutions in South Asia) research grant to finance the data collection activities in India. The 
response rate on combined sampling frame is 22.77% leading to 296 (105 from India + 196 from 
Pakistan) workable responses. The collective data of 296 companies from India and Pakistan, 
who are both emerging economies sharing similar factors from the same region, are used for the 
following analysis in this paper [10]. The study uses guidelines of Podsakoff, et al. [11] to test 
common method bias in the data.  
 
RESULTS 
 
Measurement Model Results 

 
The confirmatory factor analysis (CFA) of all variables finds acceptable overall model fit 

(Chi-square = 596.445; d.f. = 309; Chi-square/d.f. = 1.930; RMR = 0.035; RMSEA = 0.056; CFI 
= 0.942; TLI = 0.935; IFI = 0.943; NFI = 0.89). 

 
 

 
Figure 1 Full Structural Model Estimates 
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The measurement model finds Average Variance Extracted (AVE) of all variables is 
more than 0.50 providing satisfactory convergent validity of all constructs. A series of chi-square 
difference tests satisfy the discriminant validity between all pair of constructs.  
 
Structural Model Results  

 
The study runs full structural model using AMOS, a structure modeling software. The 

full structural model includes the control variables (foreign collaboration, age of company, 
current exports, annual revenue, and number of employees) in calculation of the estimates. The 
model with control variables indicates an overall satisfactory model fit (χ2/df = 2.039; d. f. = 427; 
CFI = 0.917; TLI = 0.903; IFI = .918; and RMSEA = 0.059).  

 
Path estimates of the hypotheses tests are shown in Figure 1. The directions of arrows 

between constructs indicate the direction of positive relationship in Figure 1.  
 
There are a number of interesting results in the full structural model analysis which 

considers the effect of control variables as well (Figure 1). The study finds a significant positive 
impact (p-level = 0.01) of supply chain innovation focus on buyer-supplier innovation intent, 
buyer-supplier innovation structure, and supplier focus, thus endorsing the intuitive assessment. 
Hence the data supports hypotheses 1, 2, and 3 significantly.  

 
Second, the proposed structural model results indicate that supplier focus, buyer-supplier 

innovation intent, and buyer-supplier innovation structure have significant positive impact on 
product innovation (at p-level = 0.01). Hence the data supports hypotheses 4, 5, and 6 
significantly.  

 
Third, the model finds strong positive relationship of product innovation with market and 

financial performance (at p-level = 0.01). Hence provides strong support to intuitive assessment 
of the hypothesis 7. 
 
Demographic Characteristics of Product Innovative Firm 

 
The paper uses hierarchical regression technique (using forward method) for the analysis 

with the help of SPSS (Version 19). The advantage of this technique is that it uses multiple 
iterations to select and retain a predictor variable on the basis of the predictor variable’s power to 
predict the dependent variable in the stepwise regression models. 

 
Table 2A shows the results of the hierarchical regression analysis. The results show that 

age of company, foreign collaboration orientation, and percentage export sales explain 18.8 
percent variance of product innovation. Each of these three variables significantly increases the 
explained variance when included in the regression model (Model 1 through Model 3). Company 
revenue and number of employees do not increase the explained variance of product innovation 
significantly (at p-level=0.05) when included in the regression analysis respectively in Model 4 
and Model 5. Finally, number of employees and company revenue do not appear significant 
predictors of product innovation even when product innovation is exclusively regressed on 
company revenue and number of employees. 
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Table 2 (A&B): Regression Results of the Demographic Variables to Predict Product Innovation 
A:   

Model F Change Sig. F Change 

1 31.291 0 

2 23.929 0 

3 8.349 0.004 

4 1.083 0.299 

5 0.106 0.745 

1. Predictors: (Constant), Age of company 

2. Predictors: (Constant), Age of company, Foreign collaboration 

3. Predictors: (Constant), Age of company, Foreign collaboration, Current exports 

4. Predictors: (Constant), Age of company, Foreign collaboration, Current exports, Number of employees 

5. Predictors: (Constant), Age of company, Foreign collaboration, Current exports, Number of employees, Revenue 

       B: 
Model 3 Parameters Beta t-stat Sig. R^2 

(Constant) 2.804 16.951 0 

0.188 
Age of the company 0.222 4.931 0 

Foreign collaboration 0.279 5.006 0 

Current exports 0.005 2.889 0.004 

 
The detailed statistics of the regression analysis of Model 3 finds that age of company, 

foreign collaboration orientation, and percentage export sales are significant predictors of 
product innovation respectively (Table 2B). However, the data shows insignificant relationships 
of company revenue and number of employees with product innovation. 
 
Conclusion and Future Research 

 
The study tests a theoretical framework linking supply chain innovation focus, innovation 

potential of buyer-supplier relationship, product innovation, and performance in emerging 
economies context. The data from India and Pakistan endorses the model’s intuitive assessment. 
In addition the study finds that organizational traits including age of company, foreign 
collaboration orientation, and percentage export sales are significant predictors of product 
innovation respectively. 
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1. INTRODUCTION 

Trust is a rich construct that was traditionally examined under the domain of social science. 

However, more recently the importance of trust has become the source of an enormous 

outpouring of research within the management discipline as well. This interest is evidenced by 

special issues on the topic in the Academy of Management Journal (1997), Academy of 

Management Review (1998), Organization Studies (2001), and Organization Science (2002), 

hundreds of articles and presentations at international conferences, and numerous books on the 

subject. While organizational theorists (Zand, 1972; Zucker, 1986) have focused on 

understanding the impact of organizational factors on trust between employees, the management 

strategy scholars examined the role of trust in the formation of partnerships and strategic 

alliances.  

Although the scope of strategic alliances is much broader, the terms partnerships and strategic 

alliances have been used interchangeably in the supply chain literature. According to Underhill 

(1996), supply chain partnership is a union of two or more firms both upstream and downstream 

to facilitate joint effort in developing activities such as research and development, 

manufacturing, distribution and other related activities with the intention of creating value for all 

the supply chain partners. Twenty years ago purchasing departments were not concerned with 

relationship with suppliers. The exchanges were based on the assumption that buyers and 

suppliers interacted in a zero-sum distributive game. The paradigm began to shift as supply 

management departments began to realize that “collaborating with suppliers could create 

competitive market advantages in cost and cycle time reduction, on time delivery, and access to 
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product and process technology” (Trent &Monczka, 1999, p.929).Over the years, the focus has 

moved from short term opportunistic behavior to long term relationship building, behavior that is 

embedded in trust. Following are the important developments in SCM area that has compelled 

the companies to restructure their businesses around trust. 

1. Just-in-time (JIT) is a method to deliver parts and components, including the purchased 

items that form the bulk of the cost, exactly at the time when they are needed with the 

express objective to reduce work-in-progress and overall inventory. Holding inventory is 

both risky and unprofitable business. With shortening product life cycles and rapidly 

changing customer demand, the risk of being left with wrong inventory is high.  Some 

other accompanying benefits of JIT are increased purchased material turnover, increased 

ability to meet delivery promises, reduction in delivery lead-times, and reduction in scrap 

cost, improved product quality, and so forth. More recently, Bose Corporation has 

invented JIT-II, which extends the relationship by requiring key suppliers to manage their 

inventory on the shop floor of the buying company. These representatives called 

‘implants’ have the authority to order parts from their own company as and when they are 

needed (Minahan, 1996). The popularity of this technique caught on very fast, and by 

2001 companies like Beckman Coulter, Foxboro Company, Gulfstream Aerospace, 

Harley-Davidson, Honeywell, IBM, Johnson Wax, Lotus, Maytag, Motorola, Siemens, 

Sun Microsystems, Varian and Westinghouse were using JIT II (Atkinson, 2001). Since 

the vulnerability is higher, such a method can only work in its entirety if there is a 

trusting relationship between buyers and suppliers (Lummus&Vokurka, 1999). 

2. Single-sourcing practices have been adopted by many companies to reduce the number of 

suppliers. Besides decreasing their inventories this step has also helped in implementing 

lean and agile supply chains. In the past, buyers typically worked with more than one 

supplier for each part to reduce the risk of exposure from opportunistic behavior of the 

suppliers. They also used the suppliers to compete with each other to buy material at 

reduced prices. However, such an approach of ordering the same part from different 

suppliers meant higher administrative cost (transaction costs) and also compromised 

quality. In addition, continuous emphasis on reducing time to market and need for early 

customer response forced firms to think of close cooperation with a limited number of 

suppliers. Consequently, companies started emphasizing single sourcing practices, which 

meant greater interdependence and increased vulnerability for both the buyers and the 

suppliers. As a result, trust became an important antecedent for the single-sourcing 

practice to work effectively.  

3. Early involvement of suppliers during the product design stage started to emerge as firms 

started to feel more comfortable with single sourcing practices. Scholars have found that 

around 60 percent of the total cost is committed at the design stage of a product 

(Dorf&Kusiak, 1994), implying that the benefits of reduced cost and improved quality 

are amplified through early supplier involvement. Some companies have gone even 

further to involve their suppliers in research and development stage. But, early 

involvement of the supplier implies sharing greater proprietary information by the buyer, 

thus making them more vulnerable. It also implies greater risk for suppliers because they 

are required at a very early stage to tailor their product and process according to the needs 
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of the buying firm. Therefore, trust is an important precursor for developing a healthy 

relationship in the early stages of product development. 

4. Outsourcing is another important concept that has become popular over the last decade, 

allowing companies to focus on their core competencies. Encouraged by high-speed 

information links and improved transportation, firms are adopting outsourcing strategies 

to reduce cost and improve quality, thus enhancing their competitiveness. However, 

increase in outsourced activities also increases the potential risk, particularly if a limited 

number of suppliers are used. This risk amplifies when we think of global sourcing, 

involving suppliers operating in different parts of the world. The cultural dynamics that 

enter the global supply chains add to the operational difficulties, thus making them more 

risky. Therefore, trust is required between the supply chain partners for global 

outsourcing to succeed.   

2. DEFINING TRUST 

Trust is a ubiquitous, amalgamated, and multifaceted phenomenon that has active streams of 

research in many fields. Psychologists examine trust as an interpersonal phenomenon and 

examine its role in inter- personal communication and conflicts. They conceive trust as 

individual’s thoughts, traits, feelings, and behavior (e.g., Zand, 1972; Kegan& Rubenstein, 1973; 

Johnson-George & Swap, 1982; Barber, 1983), as it affects or is affected by other individuals. 

While, the sociologists examine trust and its social implications as they apply to societies. They 

are interested in examining trust amongst individuals and groups within a larger social structure 

in the context of social roles, race, class, gender, and ethnicity (Barber, 1983; Luhmann, 1979; 

Shapiro, 1987). Ethicists see trust as a social good and moral duty which is closely linked with 

truth telling and promise keeping (Bok, 1989; Hosmer, 1995). Organizational theorists see trust 

as an essential lubricant and enabler in both inter and intra-organizational relations (Gibb, 1964; 

Lewicki& Bunker, 1996). Economists examine trust within the framework of rational decision 

making with incomplete information (Arrow, 1974; Williamson, 1985).  

Within the above disciplines, we find trust has been defined as a behavior (e.g., Zand, 1972), an 

attitude (Kegan& Rubenstein, 1973), a confidence (Cohen, 1966), an expectancy (Rotter,1980; 

Scanzoni, 1979), a belief or set of beliefs (Barber, 1983; Bromiley& Cummings, 1995; Rotter, 

1967), a dispositional variable (Rotter,1967, 1980), a situational variable (Johnson-George & 

Swap, 1982), a structural variable (Fox, 1974; Lewis &Weigert, 1985), a social agency 

relationship variable (Shapiro, 1987), and an interpersonal variable (Rempel, Holmes &Zanna, 

1985). Depending on how trust has been viewed, researchers have provided unique definitions, 

thus resulting in numerous definitions of trust (see Appendix-1). 

A comprehensive literature review lead Lewicki and Bunker (1995) to conclude that the vast 

literature on trust can be broadly categorized into three groups: as an individual characteristic, as 

a characteristic of interpersonal transactions, and as an institutional phenomenon. We believe 

that the first two categories can be merged together because in the supply chain management 

field, the focus of this paper, we are interested in the application of an individual’s characteristics 

as manifested in their interpersonal transactions.  
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2.1Trust at organizational level (institutional trust) 

Inter-organizational trust has been defined as “the extent to which organizational members have 

a collectively held trust orientation toward the partner firm” (Zaheer, McEvily&Perrone, 1998, p. 

143). Trust is considered to exist when one party has confidence in an exchange partner's 

reliability and integrity (Morgan & Hunt, 1994), and a willingness to rely on an exchange partner 

on whom one has confidence (Moorman, Niehoff& Organ, 1993). Anderson and Narus (1990, 

p.45) define trust between organizations as a “firm’s belief that another company will perform 

actions that will result in positive outcomes for the firm as well as not take unexpected actions 

that result in negative outcomes”. There is growing consensus among organization theorists that 

trust is best defined as the intention to accept vulnerability to the actions of the other party, based 

upon the positive expectation that they will perform a particular action that is important to the 

trustor (Mayer et al., 1995; Nooteboom, 2002; Rousseau et al., 1998).  

2.2 Trust at individual level (interpersonal trust) 

There is a large body of researchers who believe that organizational trust is a manifestation of 

interpersonal trust at the level of employees. Fahr and Irlenbusch (2008) argue that “Trust is an 

attitude which can only be shown by people rather than by organizations” (p.469).  Organizations 

interact via representatives who can be seen as boundary-spanning agents (McEvily, 

Perrone&Zaheer, 2003). Individuals are employed by organizations and are at the very core of 

every organization, influencing them from the bottom up as well as the top down. The core 

values reflecting the culture of the organization flow top down, which are manifested in the 

actions of the boundary spanning agents(McEvily et al., 2003). Whereas, companies come 

together to conduct business as buyers and suppliers based on organizational trust; it is the 

individuals that conduct day-to-day management activities for the partnering firms, making 

individual-trust pivotal in a smooth working relationship between supply-chain partners 

(Svensson, 2001), as demonstrated in Figure 1 below.  

           Organization    

 

 

     

      

 

 

 

 

 

                                                       Organization 

Individual 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1654



  

 

Figure1. Organizational trust manifested in interpersonal trust. 

Trust as an individual characteristic and as a feature of interpersonal transactions has been a 

popular focus of study “for over 50 years” (Lewicki, Tomlinson  & Gillespie, 2006, p.1017). In a 

seminal essay, Macauley (1963) had observed that close personal ties emerged between 

individuals in organizations that contracted with each other. These personal relationships in turn 

"exert pressures for conformity to expectations" (Macaulay, 1963, p. 63). Supporting this notion, 

Kelly and Schine (1992) argue that a long term trusting relationship with a supplier could be 

easily jeopardized by a company representative who proves to be dishonest and unreliable. 

Conversely, highly trusted salespeople can preserve customer commitment even during difficult 

times created by management policies that appear contrary to the customer’s best interests 

(Schiller, 1992). In an empirical study, Palay (1985) found that the relationships between rail-

freight carrier companies and auto shipping companies were overlaid by the close personal 

connections among members of those organizations. He found that congenial personal 

relationship among individuals orchestrating day-to-day activities for the partnering firms 

resulted in the use of informal contracts between these companies; an industry where the regular 

practice is to demand extensive formal contracts. In another empirical study examining the 

nature of trust in buyer-seller relationships, Doney and Cannon (1997) found that the buyer’s 

trust in a supplier firm was based, in part, on encounters with the supplier’s salesperson. For 

instance, Zaheer et al., (1998, p.153) found that “the more one trusts the supplier representative 

with whom one deals, the more one’s organization trusts the supplier organization.” They go on 

to say that trust between two boundary-spanning individuals in two different organizations also 

causes other individuals in the two organizations to trust each other (Zaheer et al., 1998). In 

essence, a strong interorganizational relationship very often has at its core a trusting 

interpersonal relationship (Jeffries & Reed, 2000), also depicted in figure 2 below. 

 

 

      

 Inter Organizational Trust 

  

   Interpersonal trust 

 

Figure 2. Levels of trust 

There are two approaches to examining trust at an individual level, namely the behavioral 

approach and the psychological approach (see Figure 3).  
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Figure 3. Two streams of individual level trust. 

2.2.1   Behavioral approach – specific trust 

The behavioral approach, views trust as a behavior demonstrated by an individual in a specific 

situation towards a specific other individual. Integrated with the situation are the antecedents of 

trustworthiness of this specific other individual on whom trust is being placed.  Also defined as 

state trust or situational trust or specific trust, it originates from one person’s assessment of the 

trustworthiness of a specific other individual within a specified situation (McAllister, 1995; 

Mishra, 1996; McKnight, Cummings &Chervany, 1998). The focus here is on examining the 

situation and the antecedents of trustworthiness of the specific other individual.   

The three personality characteristics considered as antecedents of trustworthiness are ability, 

benevolence and integrity (Mayer et al., 1995; Ganesan 1994; Kumar, Scheer & Steenkamp 

1995; Doney& Cannon 1997; Deutsch 1958).Integrity refers to the extent to which a trustor 

perceives the trustee adheres to a set of principles that the trustor finds acceptable (Mayer et al., 

1995). The key to understanding the concept of integrity lies in two of its components: adherence 

and acceptability. That is, the trustor will be more willing to accept the influence of the trustee if 

the values of the trustee are acceptable to him or her. Researchers believe that trust is higher in 

partners who are perceived to have integrity, because these partners are expected to act with 

honesty, consistency, and remain fair at all times. Ability is defined by Mayer et al. (1995) as the 

perceived level of relevant skills, competencies, and characteristics that enable a person to have 

influence in a specific domain. In an organizational setting, coworkers often relay information or 

pieces of completed work to one another, which increases the interdependence amongst them. 

Therefore, the, knowledge, competence and skills of workers affect the quality of work of their 

fellow coworkers. According to Sonnenberg (1994), trust increases when employees are 

perceived as competent and skilful by their coworkers. If employees believe that they can depend 

upon their coworkers to produce quality work that would affect their job in a positive way, they 

will be willing to trust the judgment of those competent coworkers. Benevolence is the extent to 

which the trustee is perceived to want to do good to the trustor (Mayer et al., 1995). Mayer et al. 

(1995) elaborate that benevolence highlights a relationship marked by good intentions and 

positive orientation on the part of the trustee. And, for the act of benevolence to be meaningful, 

the good intentions of the trustee must be relevant to the needs and desires of the trustor. Studies 

have found that trust is higher for trustee who showed benevolence towards the trustor as 

opposed to those who did not (e.g., Korsgaard, Schweiger, &Sapienza, 1995). Thus, when one 

set of partner perceive the other partner as considerate and concerned about their interests and 

welfare, they will more readily trust this partner. It is also assessed that the benevolent partner is 
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unlikely to act maliciously against the other partner. Thus being supportive of other partners 

interests, communicating honestly and openly, and showing willingness to delegate decisions 

and share power or control, are all indicators of one’s benevolent behavior. According to 

researchers, an individual’s beliefs in his/her co-worker’s ability, benevolence, and integrity 

promotes his/her willingness to trust that individual, thus leading to cooperation, information 

sharing, etc. that promotes higher performance (Mayer eta l., 1995; Larson & La Fasto, 1989).  

Consequently, the behavioral approach views trust as situation-based and is grounded in 

observable choices made by an actor in an interpersonal context. For example, Tan and Lin 

(2009) explain, “A person may trust a gardener to take care of the plants, but not to repair the 

car. Similarly, a person may trust a mechanic to be someone who can repair the car, but not 

someone to whom they can give personal information” (p. 48).  Supporting this notion, Lewicki 

et al (2006) note, “We may trust someone in some contexts, but not in others…. You may trust 

another individual to arrive on time for a meeting, but not to complete the required paperwork 

with the care that must be shown toward it”. Thus, researchers have found trust in different 

referent types to be related to different sets of antecedents and outcomes. The earliest and 

clearest example of this approach is found in the work of Deutsch (1958), who described state-

trust in terms of behavior that is motivated by positive expectations of the others’ behavior in 

risky circumstances that pose greater loss than gain. He asserts “ an individual may be said to 

have trust in the occurrence of an event if he expects its occurrence and his expectation leads to 

behavior which he perceives to have greater negative motivational consequences if the 

expectation is not confirmed than positive motivational consequences if it is confirmed” (1958, 

p. 266).  

2.2.2   Psychological approach (Disposition to trust) 

Psychological approach is embedded in people’s general tendency to be willing to trust other 

people, across a broad spectrum of situations and persons/objects (Erikson, 1968; Rotter, 1967, 

1971, 1980). This approach to trust has also been called as propensity to trust in the Mayer 

model (Mayer, Davis & Moorman, 1995) and disposition to trust in the McKnight model 

(McKnight, Choudhury&Kacmar, 2002; McKnight, Cummings &Chervany, 1998).  “A 

disposition is a property of an organism or object which is inferred from predictable responses in 

appropriate circumstances” (Eysenck, 1992, p. 38). A disposition to trust influences how much 

trust one has on others prior to any interaction or direct information being available (Mayer, 

Davis &Schoorman, 1995). An individual with a strong disposition to trust tends to initially trust 

others until something happens to prove him/her wrong (McKnight et al., 2002). McKnight 

maintains that one's predisposition to trust explains trust in initial interactions before the trustor 

has had the opportunity to gain more specific information regarding a particular trustee. For 

example, such a situation may emerge in a buyer and supplier interacting for the first time, where 

either of them have very little prior information about the other.  

According to McKnight, Cummings &Chervany (1998), disposition to trust is grounded in a 

value-based faith in humanity and trusting stance, each of which affects trust formation in a 

different way. Generally, faith in humanity means that one assumes others are well meaning and 

dependable. Faith in humanity can be decomposed into faith in competence, faith in 
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benevolence, and faith in integrity (McKnight et al., 2002; Doney& Cannon, 1997). On the other 

hand, trusting stancerefers to the concept that one assumes better outcomes will result from 

dealing with objects as though they are well meaning and reliable. An individual with strong 

trusting stance believes that it is better to be trusting in general than non-trusting. He/she tends to 

initially trust every object until something happens to prove him/her wrong. 

Rotter (1980) reports that people with a high disposition to trust are less likely to lie, cheat or 

steal and they are more likely to respect the rights of others, are liked by others and are sought 

out as friends. Moreover, people with high disposition to trust tend to be less critical of others 

and are usually more forgiving of their mistakes (McKnight &Chervany, 2001). In contrast, 

people who have a low disposition to trust, see others as self-centered, conniving and potentially 

dangerous (Mooradian, Renzl & Matzler, 2006). Colquitt, Brent and Pine (2007) in their meta-

analytic study reveal that trust propensity is negatively related to counterproductive behaviors.  

3. TRUST AND SCM 

SCM, being a relatively new field, has borrowed extensively the definition of trust from the 

management strategy literature, where the notion of trust is predominantly used between 

organizations (Zaheer et al., 1998; Edwards & Kidd, 2003). Within the supply chain 

management discipline, the most cited definition of trust seems to be that of Mayer et al. (1995). 

Trust is “the willingness of a party to be vulnerable to the actions of another party based on the 

expectation that the other will perform a particular action important to the trustor, irrespective of 

the ability to monitor or control that other party” (Mayer et al., 1995, p.712).   

In SCM discipline, the literature on trust can be separated into three research streams. The first 

literature stream examines the uncertainties and interdependence within the operations of SCM, 

thus making a strong case for the need for trust. The second research stream examines the 

benefits resulting from trust. And the third research stream examines trust in the context of 

developing partnership models. Each of these literature streams is discussed in detail below. 

3.1 Uncertainties and interdependence - need for trust in SCM 

More than one-third of partnerships fail due to a lack of trust among trading partners (Sherman, 

1992). Not surprising, this first stream of literature in SCM has been channeled towards 

establishing ‘trust’ as a key partnership variable. The two conditions central to the concept of 

trust in supply chain management on which there is a widespread agreement amongst researchers 

are uncertainty and interdependence (e.g. Bigley& Pearce, 1998; Hosmer, 1995; Lane & 

Bachmann, 1996; Mishra, 1996; Rousseau, Sitkin, Burt  &Camerer, 1998; Whitener, Brodt, 

&Korsgaard, 1998; Zand, 1972). Uncertainty is almost always acknowledged to be a 

fundamental characteristic of situations that require trust. And uncertainty is something that all 

organizations must deal with, but within SCM area uncertainty takes on gigantic proportions due 

to two explicit reasons. First, is the global nature of business that is rapidly increasing due to 

outsourcing, as discussed earlier. Besides the logistics aspect of uncertainty there is also the issue 

of dealing with SCM personnel from different countries with many diverse cultures, languages, 

background and work ethics.The globalization of world economy, internationalization of 
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consumer markets, constantly rising cost pressure in international competition and ever shorter 

product life cycles have created greater uncertainties and many new challenges for supply chain 

managers. The second aspect of this uncertainty stems from the inter-connectedness and 

interdependencies of the supply chains, making the requirement for trust extremely important. 

Supply chain networks are a complex set of systems, subsystems, operations, activities and 

interrelationships belonging to its various members. These members could include 

manufacturing plants, suppliers, carriers, distribution centers, retailers, and even consumers 

(Batt, 2004). For example, the finished goods may be manufactured in one part of the world 

while the raw material may be procured from many different parts of the world and the product 

may be designed in a different country all together. Any delay in one part of the operations has a 

direct impact on another and may even necessitate shutdowns. A number of studies have 

empirically documented how any action on the part of one party has an immediate impact on the 

other (Chopra & Sodhi, 2004).  

3.2 Benefits from trust based relationships 

The second stream of literature in SCM has focused on examining the benefits emerging from 

trust based inter-organizational relationships (Chandra & Kumar, 2001; Handheld & Bechtel, 

2002; Myhr & Spekman, 2005; Williams, 2007).The competitive benefits accrue in the form of 

reduced uncertainty, lower product cost, enhanced quality, reduced cycle time, reduced 

transaction cost of doing business - thus providing gains to all (Gulati, 1995; Lambert,  

Emmelhainz, & Gardner, (1996). 1996; Carter and Narasimhan, 1993; Hendrick, 1994). 

Consequently, the organizations with superior partnerships enjoy higher profitability and 

improved competitive advantage in the marketplace (Johnston, McCutcheon, Stuart, & Kerwood, 

2004; Sahin& Robinson, 2002; Shin, Collier & Wilson, 2000; Choi & Hartley, 1996). Success 

stories like Dell, Wal-Mart, GE, and Honda demonstrate the high value added by their supply 

chains (Anderson & Katz, 1998).  Once trust is established, firms learn that coordinated, joint 

efforts will lead to outcomes that far exceed what the firm would achieve if it acted solely in its 

own best interest (Anderson &Narus, 1990). A buyer and seller who trust each other are more 

likely to share cost breakdowns with each other (Ellram, 1996). Open access to such information 

enables partners to identify and manage inefficiencies and potential redundancies, whereby the 

total cost incurred can be reduced. In addition, a trust based partnership reduces the need for 

details in a contract, and reducing monitoring and transaction costs (Gulati, 1995; Ba &Pavlou, 

2002). In a low trust environment, decision makers end up spending their time mostly on 

analyzing their partner's credibility, reliability and trustworthiness, rather than optimizing their 

operations. For instance, in a study of 344 automaker-supplier relationships Dyer and Chu (2003) 

found that the costs of doing business with suppliers for the least trusted automaker were nearly 

six times higher than those for the most trusted.   

3.3 Supplier-partnership models and trust 

The third stream of research in SCM has examined trust in the context of developing partnership 

models, where the express objective was to identify the stages that buyers and suppliers go 

through as they evolve progressively in their possibilities as systems (Kanter, 1994; Reck and 

Long, 1988).The underlying idea behind these and other such strategic-supplier-partnership 
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(SSP) models is that ‘supplier development’ maybe construed as a continuum. As a firm moves 

along the continuum, it builds inter-dependence, mutual trust and long-term relationship with its 

suppliers through a reactive process of self-selection. Within this stream of literature, two 

fundamental distinctions are made on how trust emerges between partnering firms. One school of 

thought maintains that trust is based on the reputation and image an organization builds through 

demonstrated reliability and credibility in its previous interactions (Kwon &Suh, 2004). This is a 

reactive process of self-selection that is anchored in the past. This line of reasoning for building 

trust, will not work for an entity that is new or about whom there is no critical mass of past 

information. The other school of thought attributes the emergence of trust incrementally, through 

the ongoing interactions between partners (Dyer & Chu, 2000). Such a process of trust building 

is also reactive, but anchored in future interactions. In the following section we explore each of 

these perspectives in greater detail.  

3.3.1. Reputation: Reputation has been commonly described as what outsiders attribute to the 

entity based on which the entity can either be trusted or not trusted. Burt and Knez (1996) define 

reputation as what each party perceives about the other through commentaries in the press and/or 

third party gossip. Thus, organizations develop reputations based on how they have interacted 

with the other organizations in past alliances or partnerships. For example, Microsoft is a firm 

with a well-documented reputation for opportunistic dealings with its partners (Auletta, 2001).  

A partnering firm’s reputation is an especially critical trust-building agent for those who have 

had no previous track record with this firm, but base their willingness to do business solely on 

the firm’s recognized reputation in the market. The argument is that collaborations between firms 

do not commence in a vacuum. An entity enters into negotiations for a potential partnership with 

a set of a priori expectations about (1) the standards of behavior it expects the other party to hold, 

and (2) the probability that the partner will abide by those standards. In the absence of direct 

experience of dealing with the perspective partner one has only reputation to rely on. Doz (1996) 

concurs that although many other elements unfold and influence partnership success or failure 

over time, initial perception is derived primarily from reputation of the organization. Doney and 

Cannon (1997) agree that trustors, when evaluating the trustworthiness of the other party, look 

for signs of trustworthiness in both past and current interaction. They go on to say that this is 

especially true at the very early stages of the relationship when the reputationof the other party 

strongly affects perceptions of its trustworthiness.  

To give an example, in a supply chain context a ‘good’ reputation would be based on the 

perception of a buyer that the supplier is honest, delivers quality products, keeps her word and 

never second-guesses the other's intentions. Once such qualities are presented, the supply chain 

partner will gain a reputation in the market. Empirical research supports the link between 

supplier’s reputation and buyer’s trust. In a study of industrial channel dyads, Ganesan (1994) 

found that a retailer's favorable perception of a supplier's reputation led to increased credibility. 

Similarly, Anderson, and Weitz (1989) also found that a channel member's trust in a 

manufacturer is positively related to the manufacturer's reputation for fair dealings with channel 

members. In another study conducted among Chinese manufacturing companies, Chu and Fang 

(2006) found perceived satisfaction, partner’s reputation, and communication to have a positive 

impact on the level of trust among supply chain partners; and perceived conflict influenced trust 

negatively. The size of a company may also be taken as a proxy indicator of its reputation. The 
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size of a supplying firm signals that it “walks its talk" because otherwise it would not have been 

able to maintain this position in the industry. Second, it can be assumed that less trustworthy, 

more opportunistic suppliers would be unable to build sales volume or market share (Hill, 1990).  

An important observation to make in this literature stream is that the focus is on the supplier’s 

reputation, which is impacting the buyer’s trust. There is no discussion on how variation in the 

buyer’s disposition to trust may impact their perception of the reputation of the supplier. 

3.3.2 Length and intensity of interactions between partners: Trust tends to develop through a 

mutually reinforcing process (Luhmann, 1979; Axelrod, 1984; Deutsch, 1958, 1973; Lindskold, 

1978; Pilisuk& Skolnick, 1968). In the absence of any history between partners or absence of 

knowledge of other firm’s reputation, social exchange theory (Granovetter, 1985; Dore, 1983; 

Powell, 1990; Uzzi, 1997) suggests that trust will emerge due to repeated interactions between 

exchange partners. According to social exchange theory (Whiteker, Brodt, Korsgaard& Werner, 

1998), sharing of vital information, advice, and recognition are important means in trust 

building, which is created by repeated interactions and reciprocity. Early in the relationship there 

is zero point of trust or distrust because the parties lack information about the trustworthiness of 

their counterpart. In such a scenario, development of trust is often slow and incremental because 

parties tend to be reticent about trusting. With increased experience, firms are more likely to 

have successfully weathered the critical period in their relationships (Dwyer, Schurr& Oh, 1987; 

Scanzoni, 1979) and gained a greater understanding of each other's idiosyncrasies (Williamson, 

1985). Within the context of interactions between partners, the two sub-streams are length of 

relationship and the intensity of relationship (Sahay, 2003; Dwyer et al., 1987; Scanzoni, 1979; 

Williamson, 1985), each of which is discussed below.  

Various scholars have suggested that length of relationship is an important factor because trust 

takes time to develop and can only be built slowly overtime (Arrow, 1974; Sako, 1991). These 

authors maintain that it takes time for exchange partners to develop the concrete personal 

relations necessary to generate trust and discourage malfeasance (Granovetter, 1985; Larson, 

1992). Related to this view is the notion that social knowledge, or knowledge gained through 

long term interactions, is the basis for trust because it allows partners to understand and predict 

others' patterns of behavior. As information sharing between partners increase, information 

asymmetries decrease, thereby reducing behavioral uncertainty. Higher levels of trust are 

believed to develop when information asymmetries are low and there is less behavioral 

uncertainty. Some researchers (Hill, 1990; Barney & Hansen, 1994) maintain that acquiring 

knowledge through long-term interactions also provides insights into the moral character of 

trading partners, thereby allowing partners to screen more accurately for "honest" partners. 

Finally, when partners engage in long term exchange relationships, they develop a history 

together, and most individuals are less likely to take advantage of those with whom they have 

had long and stable past interactions. Thus, higher levels of trust are expected to emerge in 

exchange relationships where the partners have a long history of interacting. In addition, the 

process of prediction also can be invoked, as a relationship grows older. When exchange 

relationships have a history, the outcomes of previous business episodes provide a framework for 

subsequent interaction (Doney& Cannon, 1997). Longer term relationship allows you to better 

predict the expected behavior of the supplier and assumes that you are comfortable dealing with 

such behavior. 
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The literature portrays buyer’s trust as building incrementally over time as a result of the 

supplier’s choice to reciprocate cooperation; and buyer’s trust to decline drastically when the 

supplier chooses not to reciprocate.  According to this process, buyers pursue a Bayesian-like 

decision process, carefully scrutinizing all trust-relevant information to ensure that trusting 

choices are wisely made and quickly withdrawing trust should it be misplaced (Hardin, 1993; 

Kramer, 1996). This initial calibration and subsequent updates (Kramer, 1996) roughly describes 

how trust increases or decreases over time. Such a practice is based on trial and error and is 

reactive in nature. Some researchers explain that the length of time of the relationship itself is an 

indicator of trusting behavior between the buyer and the seller (Doney& Cannon, 1997; Sahay, 

2003 ) because it represents an investment both parties have made in the relationship. To the 

extent that buyers perceive such investments on the part of suppliers, they could calculate that a 

supplier would incur losses by acting in an opportunistic (i.e. untrustworthy) manner.  

Besides the length of time, the intensity of interaction is another important factor that is said to 

impact trust. As the intensity of interactions between partners’ continues to increase, bonds of 

greater trust can be expected to develop. Clear communication and the intensity of 

communication can act as signals of trust (Swinth, 1967; Axelrod, 2004). Intensity of interaction 

is commonly defined as frequency of interaction and face-to-face communication to increase 

supplier-buyer trust by (1) facilitating the development of personal ties, thereby increasing the 

efficacy of social sanctions, and (2) providing superior information to assisting partners in 

detecting trading partners that are the untrustworthy "type." Thus, we would expect that as the 

frequency of face-to-face contact between partners’ increases, so does trust (Dyer & Chu, 2000). 

However, there are other researchers who caution that the length and intensity of relationship 

between organizations and/or individuals cannot be simply taken as a proxy of trust (Krishnan, 

Martin &Noorderhaven, 2006; Parkhe, 1998; Sako, 1991; McEvily, Perrone&Zaheer, 2003; 

Poppo& Zenger, 2002). Dyer and Chu (2000) studied the determinants of trust in supplier-

automaker relationships in the U.S, Japan and Korea and found no evidence of a relationship 

between length of relationship and trust. Many suppliers in the study claimed that length of 

relationship did not have a bearing on trust. Some suppliers even suggested that the longer they 

had worked with a particular automaker, the more time they had to learn that the automaker was 

not to be trusted. Therefore, it seems that longer relationships only facilitate the supplier's ability 

to predict the buyer's future behavior, so that one can better trust one’s own judgment about a 

partner’s attitude and behavior and be better prepared. Doney and Cannon (1997) found that 

frequency of social interaction with the salesperson and length of time the salesperson called on 

the buying firm were unrelated to the buying firm’s trust of the salesperson.  

Arguing against the theory that trust develops over time, McKnight et al. (1995) contend that by 

positing that trust develops over time, researchers implicitly assume that these relationships start 

from low levels of trust and then over time move to the formation of higher trust or full blown 

trust. However, these inferences are in sharp contrast to some empirical findings where 

researchers found the participants displayed initial high levels of trust (Berg, Dickhaute&McCab, 

1995; Kramer 1994). Berg et. al (1995) expected to find participants of their study exhibit low 

levels of trust with each other when faced with a trust dilemma. Instead, the participants 

exhibited high levels of trust towards each other. Likewise, in a study conducted on MBA 

students, Kramer (1994) found participants exhibited high levels of trust despite no prior 
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interaction history. Kim et al. (2004) also found that people reported substantial trust in others 

whom they had never met and that allegations of untrustworthy behavior were needed before 

people would reduce their high expectations. Could the above deviations be attributed to 

different disposition to trust in individuals? Mayer et al. (1995) point out that the variance in 

trust can often be attributed to individual’s disposition to trust. A study by Moorman, 

Zaltman&Deshpande (1992) supported the hypothesis that buyers that trust their counterparts are 

likely to be engaged in collaborative joint efforts and exchange relevant, comprehensive, 

accurate and timely information, thereby contributing to problem-solving and planning efforts. 

Limitations in the existing SCM literature and future direction 

A few broad limitations that can be drawn from the above discussion along with the direction for 

future research in SCM discipline are discussed below. 

1. Although supply chain management scholars have devoted a significant amount of 

attention to examining the numerous potential benefits of trust in partnerships, they have 

devoted significantly less attention to examining the different ways trust can develop 

between buyers and suppliers. Heavy reliance is placed on theories borrowed from other 

fields with older lineage in studying trust. Research identifies two primary factors that 

impact trust amongst supply chain partners, namely, reputation of the supplier and the 

length of interaction. The reputation of a supplier is anchored in the past and may not 

work effectively for a relatively new supplier with little past. On the other hand, there is 

no conclusive evidence that the length and intensity of interaction between buyers and 

suppliers, which is embedded in a Bayesian-like reactive process of trial and error, has a 

positive impact on trust building. Some research provides supporting evidence while the 

other negates the relationship. The above discussion on development of trust suggest that 

one simply cannot rely on ‘time’ or ‘the length of interaction’, but have to take proactive 

measures to build trust. In addition, the above findings raise pertinent question such as - 

Can the organizations risk ‘substantial’ resources and costs to build an ‘interaction 

history’ without any guarantee of success in developing mutual trust? Are they willing to 

wait around hoping to form a partnership based on trust without having any guarantee of 

how long this process may take? In addition, in case of failure in developing trust with a 

certain partner, as the case may be, do they start all over again with another partner? 

Future studies should explore other factors that impact trust, with greater emphasis at the 

individual level.  

2. Despite the compelling contribution of inter personal trust to building strong inter 

organizational partnerships, there is sparse research on interpersonal trust in supply chain 

management. The research in SCM is primarily focused on examining trust at the 

organizational level taking a situational approach to studying trust. Consequently, most 

measurements of trust neglect the role of individuals and differences amongst individuals 

(Evans &Revelle, 2008). In a supply chain environment there is a close connection 

between organizational and individual level trust. The buying and supplying 

organizations come together to do business based on trust, but the real transactions take 

place between the individuals representing the buying and supplying firms. Recognizing 
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the importance of individuals in impacting trust within supply chain partners, future 

studies should examine trust at the individual level of analysis.  

3. In the trust literature, the trusting party is called trustor or trusting subject, and the party 

to be trusted is called trustee or trusting object. Predominantly the topic has been 

approached from the viewpoint of what the trustee needs to do to promote trust 

development within a relationship. The dominant paradigm under which trust has been 

researched in SCM only considers the trustworthiness of the supplier, embedded in 

characteristics such as honesty, integrity, and benevolence. No discussion is presented on 

the impact that the trustor’s own disposition to trust may have on their assessment of the 

trustee’s ability, benevolence, and integrity.  Future research should focus on the self, on 

the individual’s own disposition in building trust within a partnership.  

4. Examining trust at the individual level brings the notion of trust within team members 

when more than one individual represents the buying or supplying firm. When putting 

teams together, pertinent questions to ask is whether gender, age, educational level, and 

ethnicity impact trust. Such knowledge would help SCM managers put teams with 

highest disposition to trust, which would increase the chances of striking a cooperative 

behavior and partnership. Some trust researchers are intrigued by the question of whether 

or not men and women exhibit different levels of general trust. The results have been 

mixed (Scharlemann, Eckel, Kalcelnik, & Wilson, 2001; Chaudhari and Gangadharan, 

2003; Croson and Buchan, 1999; Berg, Dickhaut, & McCabe, 1995; Buchan, Croson, and 

Solnick, 2008; Furukoma and Pearson, 2007). Thus, the literature on trust has been 

inconclusive on whether difference in gender have any impact on trust and/or which of 

the two genders trusts more. Similarly, no research is reported in SCM literature that can 

shed light on the impact of age and education level on trusting behavior of an individual. 

Outside SCM discipline, few studies have been done to understand the impact of age on 

trust (Sutter and Kocher, 2005; Nee, Junn, and Stehlik-Barry, 1996; Oreopoulos and 

Salvanes, 2009).  In addition, ethnicity and cultural impact on trusting behavior would be 

important in today’s SCM environment, especially when so many companies are going 

global and outsourcing is an important aspect of businesses.  
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Appendix-1: Source and Definitions of Trust 

 

Barber (1983) Trust ‘‘as expectation of the persistence of the 

moral social order, ... The first ... 

as the expectation of technically competent 

role performance ... The second meaning of 

trust ... concerns expectations 

of fiduciary obligation and responsibility, that 

is, the expectation that some others in our 

social relationships 

have moral obligations and responsibility to 

demonstrate a special concern for other’s 

interests above their own’’ (p. 14) 

Barney and Hansen (1994)     ‘‘[T]rust is the mutual confidence that  one’s 

vulnerability will not be exploited in an 

exchange’’ (p. 177) 

Bhattacharya, Devinney, and Pillutla (1998)   ‘‘Trust is an expectancy of positive (or 

nonnegative) outcomes that one can receive 

based on the expected action of 

another party in an interaction characterized  

by uncertainty’’ (p. 462) 

Boon and Holmes (1991)   ‘‘[T]rust as a state involving confident positive 

expectations about another’s 

motives with respect to oneself in situations 

entailing risk’’ (p. 194) 

Cummings and Bromiley (1996)   ‘‘Trust will be defined as an individual’s belief 

or a common belief among a group of 

individuals that 

another individual or group (a) makes good-

faith efforts to behave in accordance with any 

commitments both explicit or implicit, (b) is 

honest in whatever negotiations preceded such 

commitments, and (c) does not take excessive 

advantage of another even when the 

opportunity is available’’ 

Currall and Judge (1995) Trust as ‘‘an individual’s behavioral reliance 

on another person under a condition of risk’’ 

(p. 153) 

Dasgupta (1988)  ‘‘I am using the word ‘trust’ in the sense of 

correct expectations about the actions of other 

people that have a bearing on one’s own choice 

of action when that action must be chosen 

before one can monitor the actions of those 

others’’(p. 51) 

Source                                                                                       Definitions 
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Deutsch (1960)  ‘‘To trust another person to produce a 

beneficial event X (or to suspect that another 

person will produce a harmful event Y) an 

individual must have confidence that the other 

individual has the ability and intention to 

produce it’’ (p. 125) 

Gabarro (1978)  ‘‘Trust has been defined or operationalized in 

the literature in many different ways including 

the level of openness that exists between two 

people, the degree to which one person feels 

assured that another will not take malevolent or 

arbitrary actions, and the extent to which one 

person can expect predictability in the other’s 

behavior in terms of what is ‘normally’ 

expected of a person acting in good 

faith.”(p.294) 

Gambetta (1988)  ‘‘Trust ... is a particular level of the subjective 

probability with which an agent assesses that 

another agent or group of agents will perform a 

particular action’’ (p. 217) 

Hosmer (1995)  ‘‘Trust is the reliance by one person, group, or 

firm upon a voluntarily accepted duty on the 

part of another person, group, or firm to 

recognize and protect the rights and interests of 

all others engaged in a joint endeavor or 

economic exchange’’. (p. 393) 

Lewicki, McAllister, and Bies (1998) Trust is ‘‘confident positive expectations 

regarding another’s conduct’’ (p. 439) 

Luhmann (1979). Trust is ‘‘confidence in one’s expectations’’ (p. 

4) 

Kee and Knox (1970)  ‘‘Subjective trust and suspicion can be defined 

in terms of P’s certainty or uncertainty about 

O’s trustworthiness’’ 

(p. 359) 

Madhok (1995)  ‘‘Trust is the perceived likelihood of the other 

not behaving in a self-interested 

manner.”(p.120) 

Mayer, Davis, and Schoorman(1995) 

 

Trust is ‘‘the willingness of a party to be 

vulnerable to the actions of another party based 

on the expectation that the other will perform a 

particular action important to the trustor, 

irrespective of the ability to monitor or control 

that other party’’ (p. 712) 

McAllister (1995) 

 

‘‘Interpersonal trust as the extent to which a 

person is confident in, and willing to act on the 

basis of, the words, actions, and decisions of 
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another’’ (p. 25) 

McKnight, Cummings, and Chervany (1998) 

 

Trust means that ‘‘one believes in, and is 

willing to depend on, another party’’ (p. 474) 

Moorman, Zaltman, and Deshpande (1992) 

 

Trust ‘‘as a willingness to rely on an exchange 

partner in whom one has confidence’’ (p. 315)  

Ring (1996)  ‘‘Two distinct forms of trust can be observed 

in economic  exchanges: fragile and resilient 

trust’’ (p. 150) 

Rotter (1967) Trust ‘‘as an expectancy held by an individual 

or a group that the word, promise, verbal or 

written statement of another individual or 

group can be relied upon’’ (p. 651) 

Schlenker, Helm, and Tedeschi (1973) 

 

‘‘Interpersonal trust may be defined as a 

reliance upon information received from 

another person about uncertain environmental 

states and their accompanying outcomes in a 

risky situation’’ (p. 419) 

Scott (1980) ‘‘Interpersonal trust as a two-factor variable: 

one being a broad-based stable factor, the 

second being a situational influenced factor’’ 

(p.  810) 

Sitkin and Roth (1993) 

 

 

Trust refers to ‘‘belief in a person’s 

competence to perform a specific task under 

specific circumstances’’ (p. 373) 

Zucker (1986) ‘‘From a sociological perspective, trust is 

defined as a set of  expectations shared by all 

those involved in an exchange’’ (p. 54) 
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Abstract 

It is universally acknowledged that no long term economic agenda for an emerging market 

economy such as India can be viable or feasible without including in its fold sectors that affect 

the bottom of the pyramid. One example of this sector is Agriculture – the home to about 70% of 

the population and 60% of the nation’s workforce. The challenge lies in obtaining and sustaining 

high rates of economic growth with equity over several years in order to convert the world’s 

largest pool of economically disadvantaged people to viable consumers, thereby translating any 

development into economic freedom.  

The fight to save the environment has turned into a battle between corporations and 

governments, between corporations and consumer activists, and in some instances between 

consumer activists and the government. Some experts (policy and environmental) suggests that 

organizing and educating consumers will enable them to force businesses to take the sustainable 

path. However, while legislation and education are both necessary, they are not sufficient to 

solve the problem either quickly or completely.  

In this paper we focus on middle market companies in India that have aligned commercial and 

social goals to generate wealth by developing sustainable business and communities in several 

backward regions of India. We document how these middle market companies have tapped the 

fortune at the bottom of the pyramid, lifted communities above the line of poverty and have 

demonstrated the “India Rising” story. All these companies have viewed compliance as an 

opportunity, made their value chains sustainable and found innovative business models to deliver 

and capture value at the bottom of the pyramid. 
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ABSTRACT 

Natural and man-made disasters with massive consequences may occur at anytime and anywhere 

around the world.  In the aftermath of a massive disaster, emergency aid must be moved into the 

area with the distribution of that aide requiring efficient management in order to achieve the 

greatest positive impact in the least amount of time. Many factors contribute to and must be 

managed properly in coordinating emergency supply and distribution from the point of origin of 

the supplies to the point of destination for their use or final distribution to the affected people 

under the emergency conditions. The affected people have urgent needs requiring the fast 

distribution of supplies, often through channels and distribution systems that have been 

destroyed or severely damaged by the disaster.  Traditional approaches to coordinating 

emergency supply and distribution focus upon just three components in a general framework: the 

acquisition, storage, and distribution of the inventory. In this paper, we expand this general 

framework to include an information technology and knowledge discovery component that is 

vital in today’s highly networked decision systems. A critical component of this fourth 

component is the automated capture of inventory information.  We explore how radio frequency 

identification (RFID) technologies may help to improve the humanitarian operations and crisis 

management of inventory within the disaster relief system. 
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Introduction and Literature 

Emerging markets are characterized by rapid economic growth combined with the 
liberalization and adoption of free-market principles (e.g. Hoskisson et al., 2000). The 
institutional context in emerging markets differs from the relatively stable political, social 
and economic environments in developed markets (e.g. Luo, 2004; Peng, Wang, & Jiang, 
2008). Emerging markets are dynamic and institutional voids make decision making 
processes of governmental and other relevant institutions such as business associations or 
courts less transparent (Hoskisson et al., 2000). In buyer-supplier relationships the same 
applies respectively. Due to the high levels of saturation in developed markets, western 
companies have little choice but to enter emerging markets (Kuklinski et al., 2012). 
Companies are forced to invest great effort and resources to benefit from the growth in 
these fast growing markets. Yet, western companies that enter emerging markets often fail 
initially (Lu and Reve, 2011).  
Emerging markets often have cultural specific aspects to their buyer-supplier relationships. 
Concepts such as “xingyong” (Leung et al., 2005, Kiong and Kee, 1998) and “Guanxi” (Kiong 
and Kee, 1998, Katarzyna and Chunyan, 2011, Luo and Yeh, 2012) in China; “Jeito” in Brazil 
(Rosenn, 1971, McCarthy et al., 2012) and “blat” in Russia (Puffer et al., 2010, McCarthy et 
al., 2012) are examples of cultural specific variables that western managers need to 
understand in order to  develop relationships in emerging markets. As Kuklinski et al. (2012) 
posit, these concepts might work as an institutional bypass to support business 
development and be from great importance in buyer-supplier relationships.  
Within the buyer-supplier relationship context the value adding process functions on a 
network level. Supplier integration and in general integrated business processes among 
supply chain members are from great importance to increase performance and success 
(Stevens, 1989, Lockstrom et al., 2011). To achieve a competitive advantage, firms are 
required to understand culturally specific concepts that promote integration and 
collaboration in buyer-supplier relationships in Emerging markets e.g. in China (Chen et al., 
2011). As a prerequisite to make use of the mentioned concepts it is necessary to 
understand them or even internalize them.  
Using a Prototype method, researchers are able to improve their description of fuzzy 
concepts such as “Guanxi”, “Jeito”, and “Blat”. The main benefit of the prototype method is 
that prototyping consists of several studies where each study builds on each other to seek 
out the exact meaning and the conjunct dimensions of the researched concept (Fehr and 
Russell, 1984). It offers cultural outsiders a view on the topic through insider’s perceptions. 
Emic and etic views are being combined with this methodology. 

The Prototype Method: An Introduction 

Prototype analysis usually follows a sequence of studies. As a result the researcher will 
obtain a list of characteristics, also called features, ordered according to how representative 
or prototypical they are to the researched concept (Aron and Westbay, 1996, Hassebrauck, 
1997, Hassebrauck and Fehr, 2002, Niedenthal et al., 2004, Horowitz and Turan, 2008, Le et 
al., 2008, Fehr and Sprecher, 2009, Rosch, 1973). 
Following Eleanor Rosch’s approach, researchers from social psychology investigated 
concepts which had no clear definition, and which scholars had difficulty finding agreement 
on. Researchers used the methodology to understand the categorization of concepts 
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including love (Aron and Westbay, 1996, Fehr, 1988, Fehr and Russell, 1991, Fehr and 
Sprecher, 2009), commitment (Fehr, 1988, Fehr, 1999, Hassebrauck and Fehr, 2002), anger 
(Russell and Fehr, 1994), intimacy and compassionate love (Fehr, 2004). Prototype 
methodology therefore, provides scholars with some kind of tool to define fuzzy concepts. 
In Emerging markets such concepts (Guanxi; Blat; Jeito) constitute buyer-supplier 
relationships. Based on Fehr’s use of this method in interpersonal relationships, there 
appears to be great potential to research the mentioned concepts in emerging markets 
using this methodology. Researchers who have used prototyping previously had the same 
starting point as we have for emerging markets. E.g. Fehr (2009) observed that there was no 
consensus on the definition of compassionate love and applied this method to fill the gap of 
research. Yet this method hasn’t found its way to the SCM research and particularly 
research on buyer-supplier relationships. 
 

Contribution of the method 

The prototyping method collects and rates features belonging to a concept, it has a major 
advantage compared to traditional methods of scale development (Broughton, 1984). 
Broughton (1984) compared empirical scale construction, scale construction on the basis of 
Exploratory Factor Analysis rational scale construction as well as scale construction based on 
internal consistency. He showed clearly that the development of a scale using the prototype 
as a source for its items is dominant to methods that do not use this approach. Besides, 
prototyping methodology identifies the structure and knowledge of a given concept 
(Horowitz and Turan, 2008). Developing a measure on the basis of a prototype ensures that 
only central features which are critical to the conceptualization, are being used for the 
measure development (Lim, 2012). While traditional scale development tools such as factor 
analysis look at the convergence of a set of items, prototyping puts construct validity as the 
center of interest.  
Etic perspective are looking on concepts or behaviors from an theoretic generic point of 
view, and reach a universally applicable truth (Harris, 1976). Emic perspective are looking at 
the same concept from an insider point of view where cultural norms and values influence 
the concept and/or behavior (Harris, 1976). With prototyping we can combine an etic and 
an emic approach in buyer-supplier relationships in emerging markets. On the one hand side 
we capture a generally applicable generic base for all the features which are overlapping 
with common, comparable concepts while on the other side we are accumulating the emic 
perspective and the cultural specific nuances which consist the prototype.  
In Sum, we are able to present a theoretic generic view of culture specific concepts (etic) 
hand in hand with the distinct values and dimensions (emic). Thus the methodology shows 
great potential for supply chain management in emerging markets. Specifically in buyer-
supplier relationship, where the relations paly a big role, the prototyping method provides 
the researcher with a clear picture of unclear concepts. 
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ABSTRACT 

 

Since supply networks are highly complex, buying firms face information deficits regarding the 

actual environmental and social conduct at supplier premises. We investigate sustainable supply 

management from an information processing perspective to discover (1) how firms reduce 

sustainability-related information deficits, and (2) how a strategy to achieve that goal is chosen. 

Building on four in-depth case studies including 20 interviews we found that firms lower their 

sustainability-related information deficits by (a) reducing their information processing needs 

using supply chain (re)-design, standardization and supplier development, and (b) by creating 

information processing capacity using employee management, information exchange, IT support, 

and supplier evaluation. We hypothesize that decisions on which strategy to pursue are derived 

from idiosyncratic assessments of costs and benefits associated with the available measures. 

 

Keywords: Sustainable Supply Management; Information Processing Theory; Case Studies 

 

 

 

INTRODUCTION 

 

Since firms have outsourced many value steps [1, 2], most of economic, environmental and social 

impact of their final products actually stems from suppliers’ premises [3, 4]. Therefore, different 

stakeholder groups frequently criticize firms for environmental and social misconduct not only at 

their own but also at their suppliers’ sites [5, 6]. To protect their corporate reputation firms have 

started to engage in sustainable operations and supply management [7]. 

                                                 
1
 The paper is based on the project 01IC10L14A, funded by the German Federal Ministry of Education and Research 
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Our understanding of sustainability follows the notion of the triple bottom line taking economic, 

ecologic and social criteria simultaneously into consideration [8]. Moreover, we consider a firm 

to be truly sustainable if it “goes beyond compliance and engages in actions that appear to further 

some social good, beyond the interests of the firm and that which is required by law” [9, p. 117]. 

Our research interest focuses on firms’ practices to assure that their supply network meets 

sustainability standards. Therefore, we analyze firms’ sustainable supply management (SSM), 

which “is the consideration of environmental, social, ethical and economic issues in the 

management of the organization’s external resources in such a way that the supply of all goods, 

services, capabilities and knowledge that are necessary for running, maintaining and managing 

the organization’s primary and support activities provide value not only to the organization but 

also to society and the economy” [10, p. 489]. SSM includes sustainable supplier evaluation, 

selection and development [11, 12], sustainable supplier collaboration [13] and sustainable 

sourcing decisions [14]. 

 

To make sound buying decisions when taking sustainable criteria into account, firms must obtain 

full information and transparency concerning the economic, environmental and social conduct 

their supplier enforce with their sub-suppliers [15]. Seuring and Müller [16, p. 1705] found that 

SSM “demands much deeper information flows along the supply chain where suppliers have to 

gain detailed insights into the subsequent stages”. To protect buying firms from reputational and 

financial damage uprising from their supply network, a structured SSM approach is necessary 

[17].
2
 Hence, it is of utmost importance for the buying firm to evaluate its suppliers taking 

sustainability criteria into account [18], to select and retain suppliers based on their sustainability 

performance [19] and to develop the sustainability capabilities of yet selected suppliers [20] by 

cooperating with them [13]. 

 

Our research focuses on the entire supply network, rather than the individual relationship and 

applies a focal firm’s perspective managing its supply network. Choi and Hong [21] have shown 

that supply networks are characterized by vertical complexity (number of tiers), horizontal 

complexity (number of suppliers per tier) and spatial complexity (average distance between 

buying firm and supplier). This structural complexity leads to sustainability-related uncertainty 

and endangers buying firms to take false or incomplete information regarding their suppliers’ 

sustainability conduct into account [22]. Thus, although firms have integrated green and social 

criteria in their supply management, decision makers still face information deficits concerning the 

sustainability of upstream value creation [18]. As information deficits lead to bounded rationality 

[23-25] decision makers cannot entirely be certain to have a truly sustainable supply network and 

thereby protect its firm from reputational and financial damage. 

 

Most recently, a call was issued to investigate how sustainability-related uncertainty resulting 

from supply chain complexity can be reduced and how information deficits within SSM can be 

diminished [26]. Therefore, our research seeks to answer the following questions: 

                                                 
2
 In the early 1990s Nike has been criticized for inhuman working conditions such as long working hours and low 

payment at some of their Asian suppliers’. As a consequence NIKE was boycotted by many customers and suffered a 

dropdown in sales. After the turn of the millennium Nike was convicted in the so called sweatshops scandal for 

unfair and deceptive practices. Nike agreed to pay $ 1, 5 million to the plaintiff. 

In 2010 Nestle, Unilever and Kraft foods complied with public pressure and stopped buying palm oil from their 

mayor Indonesian supplier, which has been accused by Greenpeace for environmental misconduct supporting the 

deforestation and thereby endangering the living space of orangutans. 
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1. How do buying firms reduce sustainability-related information deficits? 

2. How is a strategy to reduce sustainability-related information deficits chosen? 

 

As we are dealing with an information processing problem, we chose to adopt information 

processing theory (IPT) as the theoretical foundation of our research. The overall notion of the 

IPT is depicted in Figure 1: Firms face information processing needs (IPN) due to different forms 

of uncertainty and therefore need a fitting degree of information processing capacity (IPC)
3
 to 

perform effectively [27-29]. Firms, which set out with an IPC that matches its initial IPN and are 

then confronted with an increase of IPN – for example through the requests of a particularly 

demanding customer - will then to have to re-adjust its IPN and IPC. Given overall rising 

sustainability performance expectations, capacity barriers with respect to effective SSM may 

arise frequently.  According to Galbraith [28, p. 6], firms have two means to react to such 

external impetus and reduce information deficits by achieving a fit between their IPN and IPC 

with respect to their suppliers’ sustainability performance: First, by building up internal capacity 

to process information and second, by reducing the amount of uncertainty and therefore the 

information they need to obtain. Both strategies theoretically enable buying firms to process as 

much information as necessary to make sound sustainability-related decisions concerning their 

supply network. 

 

To answer the research questions, we first depict an overview on IPT and subsequently integrate 

extent literature on SSM into our IPT framework. Thereafter, we present our research method – a 

multiple case study approach within four industries – followed by the results. They comprise 

detailed within-case and cross-case analyses and lead to testable research propositions. The paper 

concludes in theoretical and managerial implications and paths for further research. 

 

 
 

Figure 1: Research Framework derived from Information Processing Theory 

 

 

LITERATURE REVIEW 

 

Information Processing Theory 

                                                 
3
 Information processing capacity includes gathering, interpreting and synthesizing of information (Tushman and 

Nadler, 1978). 

Information

Processing
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The IPT evolved in the 1970s in response to organizational design problems stemming from size-

induced complexity. It considers organizations as information-processing networks in which it is 

not possible for each employee to communicate with all the other employees [28]. Firms operate 

as open social systems in a changing environment and therefore face internal and external 

uncertainty that result in IPN [27]. Uncertainty hampers firms’ pre-planning and sound decision 

making. Galbraith [30] found that the greater the uncertainty firms face, the greater the amount of 

information they have to process for effective decision making. As a consequence firms seek for 

different ways to reduce the uncertainty they face to make sound decisions: “(…) the 

organization must adopt a strategy to either (1) reduce the information necessary to coordinate its 

activities or (2) increase its capacity to process more information” or (3) to do both, 

simultaneously [28, p. 14]. 

 

The IPT is a contingency theory with a strategic fit concept [31] at its core. It posits that a firm’s 

goal must be to achieve a fit between its IPN and its IPC [32] by focusing on strategy (1), (2) or 

(3). “Instead of modifying its own structure and processes, the organization can attempt to 

modify its environment” [33, p. 50] by entering cooperation. Firms must adopt at least one of 

these strategies to either lower IPN or increase IPC, in order not to reduce its performance [28]. 

Theoretically, firms always choose the strategy associated with the lowest cost and greatest 

benefit [34].  

 

As outsourcing activities increased and firms had to process information from their upstream 

supply chain partners, Bensaou and Venkatraman [29] developed a model extending the IPT to an 

inter-organizational level between buyers and suppliers. In that context, IPN “are defined as the 

communication requirements for inter-organizational interactions in (...) a supply chain” [35]. 

Environmental uncertainty is determined by complexity (number of factors) and dynamism (rate 

of change of those factors) [36], and arises from demand and supply uncertainty, as well as from 

product complexity [35]. Partnership uncertainty refers to the uncertainty a firm faces regarding 

its relationship with its supply chain partners. Task uncertainty is determined by the task’s 

analyzability, variety and interdependence [29]. IPC evolves due to inter-organizational 

coordination activities and is characterized by the quality and quantity of the structure, the 

process and the information technology of those activities.  

 

Uncertainty, complexity and intra-organizational conflicts do not only result in increased IPN, 

but also obstruct the creation of IPC, which in turn hinders the simultaneous usage of both means 

to achieve an informational fit [37]. There appears to be interdependence between the two 

dimensions. 

 

In this paper, we develop an IPT model that extends the theory further towards the supply 

network level, in response to uncertainty from the increased supply chain complexity that exists 

to date. As a starting point, we subsequently review extant literature in the field of SSM.  

 

 

Sustainable Supply Management 

 

Recent literature has highlighted the role of internal capabilities [11-13] and best practices [38] 

for SSM. However, the measures that buying firms can apply to match IPN with IPC have only 

marginally been addressed in the context of SSM. Business for Social Responsibility [15] 
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proposed that firms applying supplier information management related to sustainability will gain 

greater benefits from their relationships and mitigate risks of brand damage.  

 

First contributions to SSCM primarily focused on environmental aspects such as resource 

reduction, reuse and recycling of packaging material [39-41]. Upstream supply chain 

management plays an important role in lowering a firm’s environmental impact [42, 43] by 

evaluating and selecting suppliers based on environmental criteria [44-46]. Supply management 

capabilities are fostered by an attitude of corporate environmental proactivity, which facilitates 

greening the supply process [47]. Research targeting social aspects such as labor equity, 

healthcare and safety [17] has commenced after the turn of the millennium [48, 49] and gained 

importance within the last years. 

 

Carter and Rogers [50] provided a theoretical base towards SSCM developing a framework on 

how to incorporate economic, environmental and social issues simultaneously. They identified 

four major supporting aspects to SSCM: Sustainability as part of a corporate strategy, risk 

management, structurally ingrained ethics, and transparency regarding sustainability 

performance. Since then a lot of research has been conducted focusing on the triple bottom line 

within the field of supply chain management. Walker, Di Sisto [51], for instance, have shown 

that motivational barriers such as high implementation costs, changing political regulation or 

poor supplier commitment hinder firms from truly integrating sustainability into their supplier 

management. Subsequent literature has highlighted the role of SSM capabilities [11, 12] and best 

practices for SSCM [38]. For example, the adoption of supplier codes of conduct enables firms to 

impose standards on their suppliers’ operations and especially their working conditions, yet it 

does not lead to full control over and transparency on the affected processes at suppliers [5, 52]. 

To ensure information reliability of a supplier’s self-assessment regarding its sustainable 

performance, focal firms apply multi-step evaluation [53]. Based on that information, multi-

criteria evaluation helps firms to handle the vastness of information uprising from social and 

environmental issues [44]. Referring specifically to IPT, we can thus conclude that few 

contributions exist which focus on the capabilities required to process information related to 

ecologic and social issues.  

 

Choi and Hong [21] found that due to structural supply chain complexity focal firms often 

possess false information regarding their suppliers. That is especially the case for working 

conditions and operational externalities and environmental effects of business conduct [54]. 

Seuring and Müller [16] found that SSCM has to screen a deeper part of the upstream supply 

chain as it deals with more than just the economic performance criteria. Consequently, cross-firm 

communication, information sharing and training of purchasing employees were identified to be 

crucial factors for SSM. The need to mitigate any possibly present information deficits related to 

SSM was also underscored by a recent contribution of Hofmann, et al. (2013) who showed how 

risks emanating from a firm’s supply network may go unnoticed by classical supply chain risk 

management concepts. 

 

While Choi and Krause [55] have shown how supply chain complexity influences a firm’s 

transaction costs, risk and innovation regarding the economic bottom line, contributions on how 

to handle the uncertainty regarding a supplier’s environmental and social performance seem 

rather sparse, to date. Vertical integration and coordination was investigated in a sustainability 

context by Carter and Rogers [50] who found that these mechanisms enhance a firm’s economic 
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performance if the firm faces uncertainty regarding a supplier. One notable exception is a recent 

paper by Wong (2013) which supports the link between environmental information integration 

among supply chain partners, environmental adaptability and focal firm performance. To our 

knowledge, no simultaneous investigation into IPN reducing vs. IPC enhancing approaches in 

SSM has been conducted which is stressed by the recent plea for research concerning the 

interaction of sustainable supply chain design and capabilities and information deficits in 

sustainable sourcing decisions [18, 26].  

 

 

METHODOLOGY 

 

We decided to rely on an inductive multiple case study approach for four reasons: (1) Our review 

of extant literature revealed a limited understanding of how firms process information and make 

decisions when facing sustainability-related uncertainty. In that context, cases provide better 

means for exploration and theory development, in particular if constructs and relationships 

among them are still ambiguously defined [56]. (2) Cases allow the researcher to directly interact 

with the informant, ask clarification questions and to draw on multiple sources of information. 

That leads to information-rich cases and gives answers to complex phenomena [57]. (3) Cases are 

considered to be a strong method for generating managerially relevant knowledge since they 

usually involve managers operating in real management situations [58]. (4) The use of case 

studies has recently been encouraged as the method of choice when analyzing SSM [18, 50]. 

 

Research design 

 

We followed a theoretical sampling approach according to Eisenhardt [56] and Yin [57]. Our 

case selection followed a multilevel process for purposefully maximizing the richness of 

information, while at the same time minimizing the number of cases necessary to gain 

comprehensive insights [59]. (1) We concentrated on large firms, which employ more than 1,000 

employees, generate annual revenues exceeding € 100 million and operate internationally. Firms 

like that face sustainability-related uncertainty induced by structural supply chain complexity, 

and are complex enough to allow a plurality of responses. (2) To make our results more 

generalizable we opted for firms across the chemical, pharmaceutical, furniture and apparel 

industry. Firms within the Chemical and Pharmaceutical industry frequently buy raw materials 

such as Methanol that are toxically for the environment. Firms within the Furniture and Apparel 

industry have been frequently criticized for environmental and social misconduct within their 

supply network. By concentrating on these industries we ensure that each case firm has stimuli to 

take sustainability into account. (3) Within each industry, we focused on firms that are renowned 

for being sustainable. We based our decisions on what firm to approach on external, valid data 

such as the Down Jones Sustainability Indexes, the FTSE4 Good Index series and public 

available newspaper articles. 

 

To leverage our research theoretically and to ensure connectivity to extant research, we grounded 

it in IPT. Accordingly, we systematically applied a research framework throughout our research 

process. We inductively evaluated and interpreted the cross case findings in light of the IPT, 

which provide a good fit between research objective, theory and research method [60]. Moreover, 

the use of multiple data sources for data triangulation enhances the internal validity by eluding 

the social-desirability bias inherent in the sustainability topic [61]. To ensure rigor, we applied 
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quality management procedures brought forward by Yin [57] and Gibbert, Ruigrok [58] 

throughout the research process (see Table 1). 

 

Table 1: Quality Management Procedures 

 

Criteria Research Phase 

Case Design Case Selection Data Gathering Data Analysis 

Reliability Case study 

protocol 

Selection criteria 

well documented 

Semi-structured 

interview 

protocol 

All interviews 

recorded and 

transcribed 

Inter-rater 

agreement in coding 

established 

Discussion of all 

interim results by all 

researchers 

Internal 

Validity 

Research 

framework 

derived from 

well-established 

related IPT 

literature 

NA Process tracing 

Multiple 

respondents 

Most 

knowledgeable 

key informants 

for SSM 

interviewed 

Active search for 

alternative 

explanations 

Enfolding results 

into IPT and SSM 

literature 

 

External 

Validity 

Multiple case 

study design 

within different 

industries 

Theoretical 

sampling 

regarding end-

customer 

proximity to 

avoid pro-

sustainability bias 

Gathering case-

specific context 

data  

Comparison of 

available 

secondary data of 

nonparticipants 

with those of 

participants 

Careful cross-case 

analysis 

Pattern matching 

among cases / 

theoretical 

replications 

 

Construct 

Validity 

Questions 

derived from IPT 

literature 

NA Multiple sources: 

semi-structured 

interviews, 

internal and 

external reports 

Tandem 

interviews 

whenever 

possible to 

reduce biases 

Data triangulation 

based on 

independent sources  

Analysis parallel to 

interview phase to 

be receptive to new 

facets appearing in 

the data 

 

 

Data collection 

 

We approached potential firms and had initial interviews with primarily executive management 

representatives such as the CEO or the CPO/CSO. These interviews enabled us to identify 
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appropriate interview partners, in order to ensure reliable information on the topic. Since our 

research focuses on information processing and decision making for SSM, we sought to speak 

with the most knowledgeable informants for SSM. Because SSM is cross-functional and 

comprises input from numerous corporate functions, we spoke to multiple respondents from the 

purchasing, production, quality and the corporate sustainability department at each firm. We 

began by approaching supply management and other functional executives involved in SSM via 

email and telephone calls to solicit their cooperation. Data was collected between July 2012 and 

April 2013. We used semi-structured interviews according to Eisenhardt [56] and spoke with 

informants who were mainly at the senior executive level. Interviews lasted between 45 and 120 

minutes and were jointly conducted by two researchers whenever possible. The interviews were 

recorded and each interviewer individually took minutes of answers. Wherever we were given 

firm-internal documents, we used that information to triangulate the information obtained from 

the interviews. We adjusted the interview guide, whenever additional interesting facets were 

identified and ensured that these aspects were included in subsequent interviews [57]. We 

continuously kept track of our proceedings in a protocol to ensure reliability. For instance, we 

noted quoting dates, individual settings of each interview, as well as date and location where 

archival data was collected. For storing these large amounts of data in a structured way, we 

established a case database, which incorporates every single observation, such as individual 

notes, transcripts from the interviews, the questionnaires, content from the firms’ websites, 

observation sheets, as well as sustainability and annual reports [57]. By using multiple data types, 

respondents, and researchers, we aimed at mitigating social-desirability bias, single-informant 

bias and the bias of the individual researcher, such as a priori beliefs. 

 

We were able to add each two interviews to a pharmaceutical industry and a chemical industry 

case study that were already conducted in 2009 on the topic of SSM, yet related to another 

research project. By reassessing these data, we were able to amend a longitudinal perspective into 

our cross-sectional setup, which also eased our process tracing [62]. Furthermore, since the data 

was not collected with an IPT perspective on SSM in mind, it is virtually void of bias from a-

priority-belief. An overview of our database is depicted in Table 2. 

 

Table 2: Database 

 

Firm Chem Pharma  Furniture Apparel 

Employees >100.000 >100.000 >1.000 >10.000 

Revenues > € 70 Bio. > € 50 Bio. > € 150 Mio. > € 3 Bio. 

Main 

products 

Chemicals, gas, 

oil and plastics 

Patented- and 

non-patented 

medicaments 

Office boards, 

desks and chairs 

Sportswear, 

Fashion wear 

Informant 

job title 

1. Manager 

Sustainable 

Procurement 

2. Sr. Specialist 

Sustainable 

Procurement 

3. Jr. Specialist 

Sustainable 

1. Head of 

Sourcing 

2. Head of 

Sustainable 

Sourcing 

3. Adviser 

Sustainable 

Sourcing 

1. Chief 

Executive Officer 

2. Head of 

Strategic 

Sourcing 

3. Environmental 

Manager 

4. Project 

1. Chief Sourcing 

Officer 

2. Head of Project 

Management 

Sourcing 

3. Global Director 

Social 

Accountability & 
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Procurement 

4. Jr. Specialist 

REACH 

5. Director Global 

Sourcing 

6. European 

Manager 

Procurement 

7. Head of 

Product Safety, 

Raw Materials 

8.  

4. Head of 

Responsible 

Procurement 

5. Head of Third 

Party Operations 

Manager 

Ergonomics 

Fundamental 

Environmental 

Standards  

 

Public 

documents 

Sustainability 

report  

SCoC 

Sustainable SC 

report 

Website 

Sustainability 

report  

SCoC 

Pharmaceutical 

SC Initiative 

Website 

Sustainability 

brochure 

Website 

 

Sustainability 

report 

ScoC 

Value Chain 

Report 

Website 

Internal 

documents 

Supplier self-

assessment 

Supplier  

evaluation sheet 

Supplier self-

assessment 

Supplier 

evaluation sheet 

Supplier self-

assessment 

Supplier 

evaluation sheet 

 

 

 

Coding 

 

First we started with open coding according to the prescriptions of Strauss and Corbin [63] for 

within case analyses. Analyzing transcripts, internal, and publicly available data, we developed a 

deep understanding of each case’s unique pattern [56]. Having established a consistent coding 

and classification of each case we elaborated a cross case analysis based on the recommendations 

of Strauss and Corbin [63]. To identify communalities and differences in patterns of SSM and to 

relate the categories we found across the studied cases in a causal way, we conducted axial 

coding by grouping codes into categories and matching patterns among the cases [57]. Thereafter, 

we pursued selective coding by analyzing those relationships, which reveal the most interesting 

insights with respect to SSM. In this step, we challenged observations with existing theory and 

the previously introduced IPT framework to derive testable propositions [27-29]. 

 

 

FINDINGS 

 

Within-Case Analysis 

 

Chem is a multinational chemical company headquartered in Germany. In 2011, it had more than 

100,000 employees worldwide and generated revenues exceeding EUR 70 billion. It sells its 

main products such as standard and specialty chemicals, oil, gas and plastics to customers in the 

pharmaceutical, automotive and fast moving consumer goods industry. In 2011, the firm 
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purchased about 500,000 different raw materials ranging from safe ones such as Sodium Chloride 

to toxic ones such as Methanol. To deploy resources in an efficient way when managing its 

40,000 tier one suppliers, Chem applies a risk mitigation-driven supplier evaluation approach that 

considers whether the raw material (product) is safe, harmful or toxic and whether the supplier is 

from an OECD country or not (location). To mitigate risks, Chem focuses its SSM activities on 

suppliers that come from non-OECD countries and provide harmful raw materials. As 

sustainability plays a major role in the firm’s vision and mission, supplier evaluation includes 

environmental and social criteria, based on the United Nations Global Compact and the 

Responsible Care initiative. Five dedicated sustainability expert teams work for Chem in different 

regions around the world to standardize SSM measures when managing suppliers. The firm 

initially gathers information on suppliers’ sustainability performance via self-assessments and 

later on conducts audits either through own employees or third party auditors at suppliers. If 

noncompliance with Chem’s supplier code of conduct is exposed, corrective action plans are 

created, assistance is provided and after a few months a re-audit is conducted. If no bettering is 

realized, purchasing from this supplier will halt until the required adjustments are made. The 

firm’s supply network is highly complex as it includes up to five tiers and is internationally 

designed with suppliers in Asia, Africa, Europe, North and South America. To reduce this 

complexity, Chem has partly reintegrated value steps when it could not ensure reliable supplier 

information on sustainability. Chem is listed in the Dow Jones Sustainability Indexes and the 

FTSE4Good Index series and has received various awards for its commitment to sustainability. 

 

Pharma is a globally leading pharmaceutical firm from Switzerland with more than 100,000 

employees and annual revenues exceeding EUR 50 billion worldwide in 2011. Its portfolio 

consists of health care products such as patent- and non-patent-registered pharmaceuticals. As 

sustainability is an integral part of the firm’s corporate strategy it founded a foundation for 

sustainable development more than thirty years ago, which initiates projects to improve working 

conditions and health. In 2003, Pharma started to manage its suppliers considering the three 

dimensions of sustainability by launching its first “Corporate Citizenship Guideline for Third 

Party Management”, which were the first in the pharmaceutical industry. All suppliers are 

required to meet the firm’s sustainability standards by frequently providing information regarding 

their performance via self-assessments and via audits that were either conducted by the firm itself 

or by experts from independent third party organizations. When non-compliance is identified, 

Pharma provided assistance by conducting intensive supplier development programs. To 

concentrate its SSM activities, it installed the cross-functional units “sustainable sourcing” for 

Pharma and “responsible procurement” for its subsidiaries. In 2012, it launched a second, 

updated edition of its SCoC that includes stricter criteria for suppliers to be fulfilled. Due to the 

great number of suppliers and the vastness of information on environmental and social issues, 

which Pharma could not process, it decided to avoid collecting self-assessments. Instead, a risk-

based approach was introduced. By doing so, it could prioritize further action on suppliers that 

pose an elevated sustainability risk to reduce the number of necessary audits. The classification is 

based on the product they buy and the country the production is located in. Pharma recently 

reduced the number of suppliers per product and concentrated on trustful, long-term 

relationships. It is a founding member of the United Nations Global Compact, has received many 

awards for its commitment towards sustainability and is listed in the Dow Jones Sustainability 

Indexes and the FTSE4Good Index series. 
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Furniture is a German firm within the furniture industry specialized in office systems. In 2011, it 

employed over 1,000 people and generated annual revenues exceeding EUR 150 million. The 

furniture industry is frequently criticized by Non-Governmental Organizations as many of the 

key-production-processes have exerted a strong impact on the natural environmental (e.g. coating 

processes using solvent based paints, solid waste management and zinc plating). Main products 

like office desks, boards and chairs consist of critical raw material like tropical woods and 

plastics (Polycyclic Aromatic Hydrocarbons). This has influence on the alignment of the 

purchasing function as it needs to consider these critical products and its suppliers in detail. Since 

environmental protection and social responsible business practices play an important part in 

Furniture’s vision, it expects its suppliers to equally engage in sustainable business practices. 

The firm shows strong commitment to its business and production location in Germany as all its 

production facilities are based there. Besides that, Furniture has a very high own value added to 

the end-product and the majority of direct material suppliers (e.g. for steel or flake boards) are 

nowadays also located in Germany. This proximity allows Furniture to easily conduct supplier 

audits and supplier development programs if a supplier does not meet its sustainability standards. 

Furthermore, the value creation within the EU allows them to avoid gathering information 

according to the REACH regulation (Registration, Evaluation, Authorization and Restriction of 

Chemicals). Furniture does not import chemical substances into the EU and so their suppliers are 

not in charge of providing the necessary information. For this reason it has stopped buying from 

two Asian suppliers as it could not make sure that the information on environmental issues were 

correct. Furniture has obtained various certificates such as ISO 14001, Leadership in energy and 

Environmental Design (LEED). In 2010 it initiated a change management process for its 

purchasing function in consequence of having received a large supply contract that required 

detailed information regarding the ecologic footprint of their raw materials. Consequently, 

Furniture hired new employees and provided education courses on environmental protection and 

recycling. Although environmental criteria play an important role in its SSM, Furniture’s 

purchasing director acknowledged that criteria on social issues will be included this year. 

 

Apparel  is a German leading firm for performance and fashion sportswear with a globally known 

brand. In 2011 they employed more than 10,000 people generating revenues of above EUR 3 

billion the same year. Firms within the apparel industry face high stakeholder pressure to engage 

in sustainability as products are highly visible, advertised on television and sold directly to end 

customers. NGOs frequently criticize apparel firms for their suppliers’ misconduct to 

environmental or social standards like those of the Internal Labor Organization (ILO). After 

NIKE’s sweatshops scandal in 1993, Apparel installed its first measures to ensure safe working 

conditions and responsible environmental treatment at suppliers’ facilities. In 2010 they launched 

a new, corporate wide sustainability program spanning the entire value chain and therefore 

cutting across multiple functions such as purchasing, health and safety, logistics, marketing, etc. 

Furthermore, the firm introduced an environmental based profit and loss accounting. Apparel has 

outsourced the majority of its production ranging from tier one (production), tier two 

(outsourcing), tier three (processing) to tier four (raw material) to suppliers from the Far East. 

Therefore, it has undertaken a wide set of activities to analyze environmental and social 

information of its suppliers to improve their performance. That includes commitment of all 

suppliers to sustainable reporting via the Global Action Network for Transparency in the Supply 

Chain (GANTSCh) and participation in Greenpeace’s Detox campaign to remove all hazardous 

chemicals from the entire supply chain. Analyzing its entire value chain, the firm identified that 

the majority of environmental impact takes place at tier four and tier three. Apparel is listed in the 
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Dow Jones Sustainability Indexes and the FTSE4Good Index series and has received various 

awards such as the “German Sustainability Award 2010” and the “German Image Award 2012” 

for its commitment to sustainability. 

 

Cross-Case Analysis 

 

Lowering Information Processing Needs. As shown in Fehler! Verweisquelle konnte nicht 

gefunden werden., we identified three major approaches for buying firms to lower their IPN. 

 

(1) Supply chain (re)-design refers to actions that focal firms undertake to (a) reduce the number 

of tiers to lower vertical complexity, (b) reduce the number of suppliers per tier, (c) lower 

horizontal complexity or (d) reduce the average spatial distance between supplier and own 

production facilities. Neither Chem, Furniture or Apparel show engagement to reduce the 

number of suppliers per tier level. This decision is explained by a risk-mitigation approach of all 

three firms to ensure business continuity in case a supplier causes a disruption in the product 

flow. In contrast to that we noticed strong pursuits of Pharma to reduce the number of direct 

suppliers. As shown in Table 4, Pharma’s Head of Third Party Operations argued that they 

reduced the number of alternative suppliers per product in order to enable closer long-term 

collaboration between the remaining suppliers in order to develop a high performing supply base 

in the economic as well as the green and the social dimension of the triple bottom line. 

 

Instead of reducing the number of alternative suppliers, Chem and Furniture reduced the number 

of tiers in their respective supply chain by reintegrating value-added steps into their own 

organizational boundaries. Yet, these decisions are made on the product level as opposed to a 

centralized decision to globally reduce the tiers in the upstream supply chain. According to 

Chem’s Sustainable Procurement Manager the firm pursues this strategy when it notices that its 

suppliers face problems providing certain products in a sustainable manner or when it cannot 

verify and assure that the sustainability-related information a supplier is providing is in fact true. 

Although Furniture operates at a high degree of own value-added it still analyzes possibilities to 

integrate further upstream for the same reasons as Chem. Pharma and Apparel do not pursue this 

strategy at all, but prefer to invest in measures that enhance their sustainability-related IPC. 

 

In addition, Furniture has significantly changed the regional set-up of its suppliers, as it stopped 

buying from two Asian commodity suppliers due to sustainability related information deficits and 

relocated the contract with two German suppliers. By doing so they increased the percentage of 

Europe-based suppliers to almost 100%. Chem, Pharma and Apparel have not undertaken such 

actions. Due to cost structures, a more global corporate strategy and their current state of 

international production, Chem, Pharma and Apparel show strong commitment to the 

globalization and therefore continued to buy or even increased their purchasing volume from 

Asian or South American suppliers for comparable direct supply categories. This is supported by 

their corresponding statements provided in Table 4. 

 

(2) The Standardizations for sustainable supplier evaluation, selection and development aim at 

reducing the number of necessary audits and avoiding unnecessary data collection. All firms 

standardize their evaluation criteria to generate only the amount of information that they actually 

need. In addition to that, Chem, Pharma and Apparel use sector- and product group-specific 

evaluation criteria for the same purpose which further reduces their sustainability-related IPN.  
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Figure 2: Lowering Information Processing Needs 
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Furniture, which is much more vertically integrated buys far less products and therefore does not 

apply a standardized approach but and addresses sustainability differently across for each new 

sourcing project. They are still in the process of developing a homogeneous SSM content that is 

queried for each sourcing project and across the established supply base. 

 

Chem, Pharma and Apparel also took the step to cooperate with industry peers and competitors 

when evaluating suppliers by exchanging the sustainability audit reports. They also founded or 

joined respective industry alliances that committed to the reduction of information processing 

requirements by mutually accepting each other’s supplier audit. Thereby they reduce the number 

of audits they need to conduct, which also reduces the administrative burden on their shared 

direct supply base. E.g. Pharma is member of the Pharmaceutical Supply Chain Initiative (PSCI), 

which has a joined auditing program so that each member has access to audit results of common 

suppliers (Table 4). Apparel’s Chief Sourcing Officer recognized that they must cooperate with 

competitors in order to achieve its ambitious goals of 100% supplier compliance (Table 4). As a 

consequence it has co-founded the Detox campaign where audit results of common suppliers are 

shared among fashion and apparel producers. Merely Furniture does not cooperate with 

competitors when evaluating suppliers regarding sustainable criteria. The reason is the fact that 

they have significantly less suppliers and that these audits are less resource consuming as their 

supply base is mainly located in Europe. In addition to that, they have established lasting and 

trusted supplier relationships, which further reduce the need for continuous re-assessment. 

 

Furthermore, Chem and Pharma -as well as Furniture in a limited manner - apply a risk 

evaluation to identify suppliers that pose a high risk of environmental of social misconduct. By 

prioritizing further investigations at suppliers according to their sustainability-related risk profile, 

they can concentrate on conducting site visits and consecutive supplier development measures at 

these suppliers that were identified to be critical. Thereby, they and so reduce the amount of 

necessary assessments resulting in lower IPN. Moreover, Pharma, which originally required self-

assessments from all its suppliers also adopted this risk-based multi-step supplier evaluation 

methodology. Their analysis is based on data regarding the product it purchases and the origin of 

the supplier. These data are purchased from an external data provider, who continuously updates 

this information. In turn, Apparel demands their most risky and most critical suppliers to report 

on all dimensions of the triple bottom line on a monthly basis. These performance indicators 

encompass metrics on energy efficiency, water consumption and pollution from all its first-tier 

suppliers. According to that information it conducts audits at suppliers that show inconstancies. 

 

(3) Supplier Development aims at fostering the supplier’s understanding of sustainability as well 

as building trust and commitment with suppliers. Chem, Pharma, Furniture and Apparel all 

create joint solutions with their suppliers on problems regarding environmental or social 

performance. This action seems to be common and well established when reducing sustainability-

related information deficits. While joint solutions are relationship specific they initially increase 

the sustainability-related information requirements from suppliers. However, the joint initiatives 

increases the understanding of the buying firm concerning the suppliers production processes, 

that enable later standardization. Pharma and Apparel use incentives and rewards to motivate 

their suppliers to engage in sustainable business practices and thereby build trust and 

commitment. Both firms use their established supplier evaluation system to approach suppliers 

that have continuously delivered high performance. So they are able to approach the most 

trustworthy 
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Table 4: Critical Themes within the Cross-Case Analysis 

 

Critical theme Representative statement 

Supply chain 

(re)-design  

Chem: “We lately rather tend to make products than to buy them when we can't make sure that the supplier 

meets our requirements regarding safety standards etc.” 

 Pharma: “We are emerging towards fewer suppliers and long-term relationships because it is easier to manage 

100 suppliers than 1000 suppliers.” 

 Furniture: “The percentage of Asian suppliers has even become less. We withdraw from a Chinese supplier 

because we neither could make sure that the information we received were correct, nor could send someone to 

control on-site. To play sure, we decided to collaborate more intensive with a German supplier.” 

 Apparel: “We think it is the right strategy to develop our suppliers in Asia towards products that are more 

sustainable than to produce in Germany. You always need to consider the drivers for sustainability.” 

Standardization  Chem: “We use external auditing experts, which can provide sector specific questionnaires.” 

 Pharma: “Generally health, safety and environment employees conduct audits. Regarding social audits, we 

collaborate with external experts because we do not have their competences.” 

 Pharma: “We are member of the Pharmaceutical Supply Chain Initiative, which conducts joined audits for 

common suppliers and every firm has access to these supplier evaluations.” 

 Pharma: “We came to the conclusion that a self-assessment doesn’t provide the information we need. We avoid 

gathering information that we don’t need or that we can’t process because the effort is simply too high and the 

benefit too low.” 

 Furniture: “We categorize our suppliers into A, B and C depending on the purchase volume. By doing so we can 

identify risks and assess these suppliers at first.” 

 Apparel: “We know that you can only make big changes in the supply base if you cooperate with other buyers. 

We accept audits that were conducted by our competitors and even established joint auditing policies. It does not 

make sense that a competitor conducts and audit today and we approach the same supplier the day after.” 

Supplier Apparel: “Suppliers that consequently deal with that issue (sustainability) and do better than others need to be 
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development awarded with more commitment.” 

 Apparel: “We updated our supplier evaluation program regarding premium (A+) supplier. To create an incentive 

our strategic suppliers have the chance to become a premium one if they show great sustainability performance.” 

 Apparel: “If you want to reduce water usage for example by 25% you need to consider how. We are looking for 

joint solutions and offer assistance to our suppliers mainly based in developing countries. As they don’t know 

how to make these changes we provide information.” 

Employee 

management 

Chem: “We started to give trainings on special products and suppliers to make every purchasing employee 

familiar with the topic of sustainability.” 

 Pharma: “I am training procurement experts as well as decision makers regarding the program’s purpose and our 

philosophy to work together with our suppliers to achieve continuous improvement.” 

 Pharma: “We created a department named responsible procurement, hired new employees and will continue to 

do so in the future.” 

 Furniture: “It is important that every employee within the sourcing department is concerned about sustainability, 

because they need to check that topic conducting a supplier audit. Therefore, we sent employees on trainings 

regarding material science, environmental protection and recycling.” 

 Furniture: “In 2010 our sourcing department made a change by 180 degrees. There has been a change-

management, the majority of the employees left and new employees were acquired.” 

 Apparel: “To successfully align such an ambitious strategy you need experts. Concerning social aspects we have 

been engaged since 1993 but when we considered ecologic issues in 2010 we needed experts to build up know 

how, conduct supplier audits and implement improvements.” 

Information 

exchange 

Chem: “We have an internal network of global experts who are in each region and permanently interact 

regarding sustainable procurement.” 

 Chem: “We have a department that is closely connected to the central communication unit and permanently 

communicates with NGOs.” 

 Apparel: “Depending on the supplier’s size, we have at least one employee who works at the supplier’s site and 

gives us information if something happens or changes. If the supplier employs 6000 workers there will be an 
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inspector and an engineer.” 

IT support Chem: “We are moving towards a central database, a one-stop-shop solution, which contains all data we 

gathered on suppliers including sustainability.” 

 Furniture: “We had the problem that different departments couldn’t access the same information. We moved to a 

central data base and now everyone has the same information on suppliers and topics like safety and 

environment.” 

 Apparel: “Our tier-1-suppliers need to provide us information regarding their waste water and energy 

consumption every month.” 

Supplier 

evaluation 

Chem: “Normally we just control our tier-1 suppliers but regarding critical products we control up to tier-n, 

which can be easily tier-5 or tier-6.” 

 Chem: “We are going to launch the second edition of our code of conduct. We worked on that for about half a 

year and I can say that it will be even stricter.” 

 Pharma: “Normally we just screen our direct business partners. We don’t want to make the whole screening 

process more complicated; we rather want to collaborate more closely with our suppliers in some sectors where 

it is necessary.” 

 Furniture: “Normally we just control our direct material suppliers on tier 1. But there are certainly exceptions 

like for steel. Our suppliers receive and process raw material that has been coated for protection before. We want 

to know with what matter to estimate the risk.” 

 Apparel: “To gain more information it is unavoidable to improve the performance of upstream tiers. Our sub-

suppliers are mainly known, as we locate them as far as possible. We have a clear view what is going on as we 

audit our tier-2 and -3 suppliers, nevertheless, yet we do not for tier-4.” 

 Apparel: “A supplier that was ranked A five years ago would be ranked B today. We have raised the leveling 

rule to ensure that continuously performance improvement.” 
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suppliers and use the prospect of enhanced joint business in order to push forward sustainability 

standards. At the same time they apply these continuous supplier evaluations to put pressure on 

the weak performing suppliers so that they invest in sustainability measures to remain qualified 

suppliers to Pharma and Apparel which also reduces the sustainability-related uncertainty and the 

corresponding IPN in the medium-term. Apparel has a ranking system for all its suppliers that 

reach from A+ to D. The Chief Sourcing officer of Apparel explained that they designed their 

supplier evaluation program so that suppliers with good performance can become a premium 

supplier. Furthermore he remarked that they provide free supplier development programs and 

knowledge transfer to achieve the ambitious goals defined in its mission (see Table 4). Based on 

these cross case finding we formulate our initial proposition:  

 

Proposition 1: Information processing needs are primarily reduced based on (a) Supply Chain 

(Re)-Design, (b) Standardizations of supplier evaluations and (c) Extant Supplier Measures. 

 

Enhancing Information Processing Capacity. As depicted in Figure 3, we identified four major 

approaches applied by our four case companies to enhance their IPT. As in the previous sections 

the four firms apply each concept with varying intensity.  

 

(1) Employee Management focuses on building up a capacity to process the sustainability-related 

information. Such a program aims at an adequate large number of employees, which possess high 

skills regarding SSM. To achieve this capacity, Chem, Pharma, Furniture and Apparel trained its 

employees on environmental and social issues and hired new additional experts in the field to 

complement their sustainable sourcing teams. All firms agreed that it is inevitable to create 

awareness among all purchasing professionals and familiarize them with the topic, especially 

those specialized employees that evaluate sustainability performance of suppliers and personally 

conduct sustainability audits required specific training and development. This was particularly 

the case at Chem, Furniture and Apparel that developed regional experts for sustainability 

assurance (Chem) as well as own health, safety and environmental management experts into 

members of the SSM team (Pharma and Apparel). The later experts are even located at the 

supplier premises and they make decisions based on the supplier’s performance and subsequent 

actions (see Table 4). The trainings were partly product-specific and for products such as palm-

oil (Chem) or steel (Furniture) as well as region-specific for countries such as China, India or 

Brazil. In addition to that Chem, Pharma and Apparel founded cross-functional staff units that 

are in charge of managing new and the existing supplier base regarding sustainable criteria. These 

teams co-exist with the purchasing department and consist of purchasing, logistics, production 

and sustainability employees and are headed by a sustainable procurement expert. New experts 

that were hired work within those units, except for Pharma, Furniture and Apparel where they 

are part of the purchasing department. 

 

(2) Information Exchange further fosters the focal firm’s IPT as the buying firm has more recent 

and more accurate sustainability –related supplier information at their disposal. Consequently, 

sustainable supplier selection and development decision are taken under lower levels of 

uncertainty. We found that our case firms use activities that can be either allocated to internal or 

to external exchange of sustainability-related information. Internal information exchange refers to 

information generated by employees within the firm or its supply network whereas external 

information exchange refers to information generated by employees communicating with NGOs 

or external experts. 
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Figure 3: Enhancing Information Processing Capacity 
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Regarding the internal exchange, Chem, Pharma and Apparel all have experts who work with the 

supplier in specific regions of production, which enables a frequent and mutual discussion of new 

developments around the topic of SSM between suppliers, regional experts and the corporate 

purchasing function. For instance Chem points out that it has a global network of experts at own 

production sites (Table 4). In addition to that Apparel and Pharma even located sustainability 

experts at supplier premises for supplier development and monitoring purposes. As stated by 

Apparel’s Head of Project Management Sourcing, this is an important strategy, but contingent on 

the relative spend volume with the supplier. Furniture does not conduct any of the above 

mentioned internal information exchange practices. That is explained by the fact that their own 

production facilities and their important suppliers are solely located in Germany and the 

surrounding countries. Regarding the external exchange of sustainability-related information, 

Furniture shows rather informal activities in that domain as their Environmental Manager is part 

of the German association for environmental protection. Nevertheless, they do not use external 

experts to conduct audits as their sustainability critical purchasing volume has become rather low 

as a result of their supply chain redesign. Their suppliers are based in Europe and they maintain 

long-term trusted relationships. Thus they perceive to be provided with sufficient information on 

their green and social business conduct. In contrast to that Chem, Pharma and Apparel show 

strong engagement to exchange information with NGOs. As stated in Table 4, Chem even 

operates a so called issue management department that permanently communicates and interacts 

with NGOs and jointly triggers investigation and rectification of supplier misconduct with their 

sustainable procurement team. Chem and Pharma use the same external auditing company to 

conduct environmental and social audits at suppliers’ premises. The reason for doing so is 

twofold: First, they both have a large number of suppliers that are spread all over the world. 

Therefore, they need assistance to approach all of them. Second, according to its Head 

Sustainable of Sourcing, Pharma does not fully possess the internal capabilities and resources to 

conduct social audits by themselves (see Table 4). Additionally, external auditors are perceived to 

be independent and possess a broader set of comparables. Apparel does contract with external 

auditing experts even though 90% of its suppliers are located in Asia. Nevertheless, they decided 

to build up this capability internally within the operations management function. Moreover, since 

most of their tier one suppliers are located in Asia, this cross-functional auditing unit is also 

located in Vietnam in order to assure cultural proximity and local responsiveness. 

 

(3) IT Support builds an important technical assistance to further enhance a buying firm’s 

capacity to process sustainability-related supplier information. We observed that Chem, Pharma, 

Furniture and Apparel all integrate green and social criteria into a central database and use their 

electronic data interface to automatically exchange green and social performance criteria with 

existing suppliers. As exemplarily stated by Furniture’s Head of Strategic Sourcing, they 

configured a central data base that includes supplier information on environmental and social 

performance indicators besides the traditional economic performance criteria. By doing so, they 

could assure that everyone within the firm that is interacting with supplier has the same 

information readily available. Apparel demands the shortest standardized reporting interval from 

their suppliers. They require their suppliers to report monthly to the respective supply category 

manager who in turn authorizes the received information and disseminates it internally. 

Moreover, this IT support is needed to extract supplier audit data from the respective cooperative 

auditing initiatives that Chem, Pharma and Apparel belong to.  
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Table 3: Cross-Case Analysis 

 

Purpose Practice Chem Pharma Furniture Apparel 

Reduce 

IPN 

Reduce the spatial distance to 

suppliers 

 No No Yes No 

 Reduce the number of tiers Limited No Limited No 

 Reduce suppliers per tier  No Yes No No 

 Standardize supplier evaluation 

criteria 

Yes Yes Yes Yes 

 Use sector specific assessment 

criteria 

Yes Yes No Yes 

 Exchange assessment results 

with competitors 

Yes Yes No Yes 

 Apply risk evaluation to 

identify critical supplier 

Yes Yes Limited No 

 Create joint solutions on 

problems 

Yes Yes Yes Yes 

 Create incentives & awards for 

suppliers 

Limited Yes No Yes 

 Provide free knowledge on 

sustainability 

Yes Yes Limited Yes 

Enhance 

IPC 

Train employees regarding 

special products and suppliers 

Yes Yes Yes Yes 

 Hire experts for sustainable 

procurement 

Yes Yes Yes Yes 

 Have experts who work at sites 

within different regions 

Yes Yes No Yes 

 Have experts who work at 

supplier sites and process 

information 

No Limited No Yes 

 Have experts who interact with 

NGO´s 

Yes Yes Limited Yes 

 Use external experts to conduct 

audits 

Yes Yes No Limited 

 Integrate green and social 

criteria into a central database 

Yes Yes Yes Yes 

 Use EDI Yes Yes Yes Yes 

 Apply additional and stricter 

criteria to fulfill for suppliers 

Yes Yes No Yes 

 Apply newer and stricter SCoC Yes Yes No Yes 

 Use multi-tier assessment Limited Limited Limited Yes 

 Use multi-step assessment Yes Limited Limited Yes 

 Re-assess supplier periodically Yes Yes Yes Yes 

 Apply additional and stricter 

criteria to fulfill for suppliers 

Yes Yes No Yes 
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In addition to that Chem stressed that initially when they first tackled the topic of SSM they 

developed a standalone solution for the green assessment and development of suppliers. This IT 

tool coexisted with the social assessment and the supplier relationship management tool, which 

served as a database to track economic performance such as price developments, quality delivery 

dependability and security of supply. Only recently the firm merged all these supporting tools 

into one tool that embraces the entire triple bottom line performance of their suppliers, which also 

support the risk based step-wise procedures pointed out before. As argued by its Manager for 

Sustainable Procurement, Chem moved from a decentralized database that included merely 

environmental information to a one-stop-solution embracing social criteria. 

 

(4) Supplier Evaluation constitutes the fourth dimension by which firms seek to enhance their 

sustainability-related IPC. To gain reliable information each firm that we studied used multi-step 

evaluation including a self-assessment, audits, site visits and re-audits. Chem, Furniture and 

Apparel pursue this approach including all steps whereas Pharma changed the process in 2012 

and excluded the self-assessments. Its Head of Sustainable Sourcing argued that due to the great 

number of suppliers they received a vastness of information that they could not process. Instead, 

they annually buy data from an independent firm regarding products and supplier origin to apply 

a risk-mitigation approach and to identify where to conduct social or environmental audits and 

site visits. To ensure recency of information all firms we studied update supplier information by 

re-assessing their supplier periodically. This finding is in line with the extant literature in the field 

of SSM [11-13, 38]. 

 

By applying newer and stricter evaluation criteria Chem, Pharma and Apparel seek to gradually 

improve the sustainability performance of their supplier network. Apparel’s Chief Sourcing 

Officer explained us that a supplier that was classified as an A* (preferred) supplier five years 

ago would be ranked a B (standard) supplier today due to updated and criteria and stricter 

evaluation criteria and benchmarking thresholds that are considered to indicate supplier 

compliance (see Table 4). In addition to that Chem and Pharma recently launched an updated 

version of their respective supplier code of conduct specifying new and stricter evaluation criteria 

than the respective previous version. 

 

We observed that Chem, Pharma, Furniture and Apparel all gained deeper information on its 

supply network by evaluating indirect suppliers beyond tier one. Apparel applies this approach in 

an extensive manner including third-tier supplier in their sustainability evaluations. As stated in 

Table 4, Apparel’s Chief Sourcing Officer argues that it is unavoidable to monitor and improve 

the performance of the upstream tiers in order to reduce sustainability-related uncertainty. 

Therefore, Apparel locates its sub-suppliers as upstream as possible. In contrast to that, Chem, 

Pharma and Furniture normally merely assess and monitor their direct business partners and 

only rarely evaluate their second tier suppliers. Furniture rarely has second-tier suppliers because 

of their high level of own value-added. The reason for limiting their evaluation processes to the 

second-tier is resource constraints. Instead they preferred to foster long-term relationships with 

high performing first-tier suppliers who in turn themselves seek sub-suppliers with high 

sustainability standards. Chem seeks greater transparency in most of their product supply chains 

than Pharma. Depending on the structure of the respective product supply chain they apply their 

sustainable supplier evaluation and developing processes down to the last tier (raw material 

supplier). From our cross case analysis it has become clear that there is a positive correlation 

between the resources (mainly number internal employees and amount of annual auditing budget) 
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available and the depth of the application of their established sustainable supplier evaluation and 

development processes. Based on these findings concerning the information processing 

enhancing attributes we formulate our second proposition: 

 

Proposition 2: Information processing capacity is primarily enhanced by (a) Employee 

Management, (b) Information Exchange, (c) IT Support, (d) Process-related Capabilities 

 

 

CONCLUSION 

 

Summary of Findings 

 

Drawing on four case studies from the chemical, pharmaceutical, apparel, and furniture industry, 

we can propose in response to our first research question that firms possess four mechanisms 

through which they can create IPC for SSM. These are (a) employee management, (b) 

information exchange, (c) IT support, and (d) process-related capabilities. For each mechanism, 

we have identified and described multiple variants, which focal firms can choose from or 

combine to reduce the sustainability-related information deficit.  

 

With respect to our second research question, we have identified three mechanisms, which firms 

may apply to reduce their IPN. These comprise (a) supply chain (re)-design, (b) standardization 

and (c) extant supplier-related measures. Again, there are multiple variants for each mechanism. 

Jointly, the answers to the research questions can be used as a new, formative construct to 

establish or improve an information-driven SSM capability targeted towards the reduction of 

sustainability-related uncertainty the sustainability in the upstream supply network.  

 

Our second research question relates to configurations assembled out of the above mechanisms, 

aiming at the creation (or re-establishment after a trigger incident) of fit between IPN and IPC. 

We find that at each firm, compelling cost-benefit logic can be identified as to why the firm 

chose to take their respective measures. However, the respective costs and benefits depend so 

heavily on the respective firm situation that the cost-benefit logic must, at present, still be 

regarded as idiosyncratic. For example, supply chain re-design, which can be a powerful IPN 

reduction instrument, is frequently not applied by firms, which profit so heavily from actual 

monetary savings through outsourcing to a low-cost country that the benefits stemming from IPN 

reduction through supply chain re-design towards Western Europe cannot over-compensate this 

economic benefit. This situation was particularly observed at Pharma and Apparel. 

Consequently, these firms demonstrated a tendency to build up information processing capacity 

over reducing IPN. Moreover, the benefits attainable from an enhancement of IPC seemed to be 

attainable faster than the rather medium- to long-term measures of IPN reduction. On the other 

hand Furniture was demonstrated the opposite and preferred to redesign their supply chain 

geographically and also to partially re-integrate value creation in order to lower IPN as opposed 

to developing a high sustainability-related IPC in the purchasing function. Chem pursued a 

hybrid solution by means of simultaneous pursuit of IPN reduction and IPC enhancement. 
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We believe that our research provides highly useful conceptual insights into SSM, in particular 

into the formation of an informational SSM capability. This capability is also instrumentally 

relevant. Moreover, it appears to make a useful theoretical contribution towards the extension of 

IPT to the supply network level, a level which is becoming ever more important in times of 

highly complex supply chains. 

 

 

Managerial Implications 

 

This research amends a highly instrumental perspective to extant research on SSM. We build on 

numerous insightful investigations in a stream of works on the processes of supplier evaluation, 

selection and development, as well as on another stream on various operational and strategic 

capabilities for SSM. Moreover, we have described precisely how firms can enable themselves to 

create or enhance an informational SSM capability. Given the facts that supply chains are still 

becoming more complex and that sustainability is becoming ever more important, an 

informational SSM capability can be conjectured to also gain importance, in the future. 

 

 

Limitations and Future Research 

 

All limitations inherent to theory-generating case studies apply to this work, as well. Moreover, 

we have not yet reached theoretical saturation so that our results are still preliminary, even for 

exploratory case study research. Hence, there is ample room for refinement and validation. 

 

Multiple extensions of this research appear worth to be undertaken: It would be interesting to 

understand in more precisely which benefits and (opportunity) costs are associated with SSM, 

what these variables depend on and how they evolve, given instrumental drivers. Another line of 

inquiry relates to paths of informational SSM capability creation; we have some anecdotal 

evidence that there may be certain path dependencies and therefore firms with particular supply 

chain characteristics tend to or have to pursue. Those should also be related to urgency of 

capability creation as an independent variable. At present, it appears plausible that the more 

urgent a capability creation is, the more firm-internal the respective measures are. 
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ABSTRACT 

 

In this study, we examine the structural characteristics of supply chains as networks and 

investigate how supply network structure impacts firm innovation. Specifically, we investigate 

the relationship between three supply network characteristics (supply network 

interconnectedness, supply network accessibility, and supply network partner innovativeness) 

and a firm’s innovation output. Our findings suggest direct benefits arising from supply network 

accessibility and partner innovativeness towards a firm’s innovation output. The findings also 

highlight that firms that are part of interconnected supply networks can enhance their innovation 

output. This study contributes to the stream of research recognizing supply networks as a source 

of innovation.  

 

Keywords: innovation, supply networks, social network analysis, supply chain management 

 

 

 

INTRODUCTION 

 

Supply chains as complex networked systems comprise not only a firm’s direct ties to respective 

firms (e.g. suppliers and customers), but also its indirect ties to the supplier and customer base of 

these respective firms. Hence, supply chains are often regarded as supply networks with several 

interacting and inter-dependent firms [1]. Traditional dyadic approaches such as buyer–supplier 

or supplier-supplier assessments interpret the value of each supply network relationship in 

isolation. This approach excludes several benefits or vulnerabilities arising from a supplier’s 

extended network when considering performance implications of selecting a particular supplier 
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[2]. Thus, effective design and management of innovative supply networks requires 

consideration that moves beyond traditional dyadic (and more recently triadic) approaches. 

 

A firm’s level of innovative output is a by-product of its knowledge creation activities and often 

results in inventions that reflect advancements over existing technology. Previous research has 

emphasized the benefits of adopting a network perspective when considering innovation and 

performance implications in operations and supply chain research [3, 4, 5]. Borgatti and Li [6] 

provide an initial overview of SNA and its potential network mechanisms and characteristics that 

can be implemented by SCM researchers. Also, Bellamy and Basole [7] provide a systematic 

review and synthesis of network analysis studies in the supply chain literature. Supply networks 

have been recognized as a locus of innovation, with firms relying less on internal capabilities for 

innovative output and instead tapping into the knowledge of their suppliers and customers [8, 9]. 

For example, Toyota was able to foster a series of network-wide knowledge-sharing processes 

among their supplier and customer base by establishing a series of highly interconnected supplier 

sub-networks. The creation of these sub-networks and further investments in subsidizing network 

activities allowed Toyota to experience greater inflow of both explicit and tacit knowledge [8]. 

Examples such as this shed light on the possibility for firms to cultivate supply networks that 

lead to greater innovation output because of superior knowledge-sharing routines among their 

suppliers [9].  

 

Several scholars have made attempts at understanding the underlying mechanisms in 

relationships and networks that enable a firm to be more innovative and develop new 

technologies, products and processes [10]. Autry and Griffis [5] develop certain propositions 

focused on the impact of supply network structure on firm innovation. Anchoring their ideas in 

both social capital and social network theory, these authors conjecture that the way a firm’s 

supply network is structured and the strength of its ties impacts its ability to leverage new or 

specialized ideas, methods, or advancements [5]. The authors end by suggesting future research 

to empirically examine and test such proposals.  

 

Despite the looming interest of supply networks in operations and supply chain research, few 

studies have empirically examined structural characteristics of supply networks in terms of the 

supply-based and/or alliance-based relationships. The few empirical-based studies in this domain 

include the examination of the automotive industry [11, 12, 13] and logistics projects [14]. 

Moreover, to our knowledge, prior studies have not examined the structural characteristics based 

on the series of supplier and customer relationships in high-technology environments that require 

high levels of innovative output from a firm for growth.  

 

Our study helps address this gap in extant literature by incorporating the structural characteristics 

within supply networks when considering firm innovation. This study seeks to address the 

following research question: What impact does the structure of a firm’s supply network have on 

its innovative output? Specifically, we examine two structural characteristics; supply network 

interconnectedness – the extent to which a firm’s supply network partners are densely 

interconnected – and supply network reachability – corresponding to the speed and likelihood of 

information access between a firm and its supply network. We also factor in supply network 

partner innovativeness – an innovation-based characteristic of a firm’s supply network partners – 

and its impact on innovation output. We incorporate the structural characteristics into our model 
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using data from multiple sources that document supplier and customer relationships. Also, we 

incorporate innovation-based characteristics into our model using the patenting activity of firms 

within the global electronics industry.  

 

This work contributes to supply chain management research in several ways. First, it highlights 

the role of the supply network structure in driving a firm’s innovative output thereby improving 

upon research on social capital and dyadic buyer–supplier relations [15, 16] and innovation 

implications by incorporating the broader effects of the overall supply network. Our work could 

serve as a building block in validating the argument that the that most firms do not innovate in 

isolation, but instead derive a significant amount of innovation from compendium of supplier and 

customer interactions beyond their linear, dyadic relations [17]. Second, it is recognized that 

innovation is a fundamental determinant of a firm’s long-term survival [18] and this study 

contributes by verifying that suppliers have become an increasingly significant source of a 

particular firm’s innovative output. Specifically, this work empirically shows that firms who 

experience a higher level of innovative output from their supply network are those with (1) 

densely connected networks of supply and alliance relationships that facilitate collaboration and 

knowledge transfer among partners and (2) supply and alliance relationships that increase the 

speed and likelihood of information access from a wide variety of firms. Lastly, as a result of our 

findings, we offer promising research avenues for research on supply networks and innovation in 

the operations and supply chain domain. 

 

The remainder of this study proceeds as follows. In Section 2, we discuss the literature on 

innovation, supply chain management, and networks and develop hypotheses relating these 

structural characteristics to firm innovative output. We describe our research methodology in 

Section 3 and our empirical analysis and results in Section 4. We end in Section 5 by discussing 

our research findings, implications for theory and practitioners, and future research opportunities. 

 

 THEORETICAL BACKGROUND AND HYPOTHESES DEVELOPMENT 

 

Innovation  

 

Firm innovation acts as an enabler to develop unique products and services that help a firm gain 

competitive advantage in two ways. First, innovation spurs the creation of new knowledge and is 

often spawned from a novel recombination of existing knowledge, problems, or solutions [19]. 

The organizational learning literature distinguishes between the types of innovation based on the 

degree of new knowledge embedded in an innovation, resulting in a continuum of innovations 

that range from incremental to radical [20]. Incremental innovations emphasize the development 

of existing resources, knowledge, or abilities and are regarded as containing a low degree of new 

knowledge. Conversely, radical innovations emphasize the search and discovery of new 

resources, knowledge, or abilities and are regarded as containing a high degree of new 

knowledge [20, 21]. Second, in terms of operations-based performance metrics, supplier 

innovativeness has also been positively linked to manufacturer cost improvement, quality, 

product development, flexibility, and delivery speed [22]. Additionally, innovative activities of 

suppliers—such as value analysis and value engineering—have been shown to maintain 

operational functionality while reducing cost [23]. Lastly, scholars have demonstrated that higher 

firm innovativeness has been linked to greater firm profit [24, 25]. 
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Researchers in knowledge management have explained that certain firms thrive from knowledge 

acquisition during the innovation discovery stage by learning in part from interactions with 

suppliers and customers [26]. The knowledge acquired from these interactions serves a key 

driver of the entrepreneurial capabilities that impact the quality and quantity of opportunities and 

innovations discovered by a firm [27] . The benefits derived from knowledge transfer between 

external sources have been shown to extend to an organizations’ ability to assess the value of 

ensuing innovation opportunities in ambiguous environments [28, 29]. An organization can 

mitigate some of the environmental ambiguity by engaging in vicarious learning [30]—where 

organizations acquire second-hand knowledge and experience from other organizations—for 

feedback about the true nature of the environment that they face. Over the past decades, 

numerous studies have recognized a firm’s network of suppliers and customers as a potential port 

of timely access to knowledge and resources [31]. Theories grounded primarily in social capital 

theory, supply networks, and supply chain collaboration help explain firm benefits derived by 

leveraging resources and knowledge from the network of available suppliers and customers. 

 

Supply Networks as Conduits Of Knowledge, Resource, and Information Flow 

 

Literature on social capital theory emphasizes that the assets emanating from access to 

knowledge, resources, and information available within a network of relationships can help 

explain the value that lies within a firm’s supply chain. A core principle of this theory is the 

notion that firms involved in an exchange are embedded within the larger network of 

relationships, comprising other firms who are able to provide access to unique resources, 

information, and influence [32]. One argument manifesting from this perspective is that when 

firms are modeled to behave with perfect economic rationality, they ignore external social forces 

as critical sources shaping and constraining firm behavior. Adhering to this rationale, firms may 

gain comparable performance advantages through their level of embeddedness within the supply 

network in which they operate [5]. A firm’s social capital helps facilitate the knowledge creation 

process by affecting the conditions necessary for exchange and combination to occur [33].  

 

Nahapiet and Ghoshal [33] describe social capital across three dimensions: structural, cognitive, 

and relational capital. The structural dimension of social capital refers to the overall pattern of 

connections between partnering firms, mapping who a particular firm reaches and how they 

reach them. From this dimension, the network structure derived from a firm’s compendium of 

ties determine, in part, opportunities and constraints to access valuable resources and information 

that would help them sustain a competitive advantage  [34]. Several studies have underlined the 

benefits of structural capital as derived from the network characteristics and a firm’s position in 

the network [e.g. 26, 35, 36]. The cognitive dimension refers to those resources that help 

generate shared language and vocabulary and the sharing of collective narratives [33]. Higher 

levels of cognitive social capital are thus derived from the collective goals and aspirations 

between partners, and can help stifle opportunistic behavior and conflicts as well as maximize 

the joint returns for both parties [15]. Lastly, the relational dimension of social capital refers to 

the degree of mutual respect, trust, and close interaction that exists between a firm and its 

partners [37, 38]. From a relational view, firms can profit from collaborative efforts with other 

partnering firms by creating joint benefits that would have not been possible to create by either 

firm in isolation [39]. Partnering firms can increase their level of relational capital by combining 
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and exchanging unique resources, knowledge, and abilities though relation-specific investments, 

knowledge sharing opportunities, and complementary resource endowments [40].  

 

Several studies in supply chain management have shown how an increase in a focal firm’s social 

capital can lead to an increase in operational and strategic performance [e.g. 41, 42, 43]. There 

are, however, important research gaps in the literature using social capital in the supply chain 

context that will benefit from further examination. First, little is known on the implications of 

social capital derived by a firm from its supply network on its innovative output. Second, prior 

studies on social capital gains focus on the traditional perspective of dyadic relations (e.g. buyer–

supplier, supplier-supplier), thus ignoring the effects from firms being embedded within a larger 

context of the supply network as a whole [2, 3]. For example, a buyer and supplier operating in a 

densely connected supply network have greater opportunity to forgo heavy internal investments 

in social capital;  instead, they can leverage more social capital externally from other partners in 

the supply network [44]. Thus, by not factoring in a supplier’s extended network, a buyer has a 

limited understanding of these external social capital gains. This is a limitation that cannot be 

addressed by analyzing dyadic buyer-supplier relations in isolation [15]. 

 

Supply Networks and Firm-Level Innovation 

 

Recent studies have extended the conventional view of innovations in context of supply chain 

management. For example, knowledge creation and innovation generation is derived not solely 

from a buyer but also from series of technical interactions that take place between the buyer and 

its suppliers [See 45]. These studies conceptually argue that the majority of firms will experience 

greater innovative output by engaging in innovation-related collaborations [46]. Support for this 

argument is found in Pittaway et al.’s [17] recent review of papers linking the networking 

behavior of firms with their innovative output. This review demonstrated the relevance of supply 

networks and the value of supplier interactions within the innovation process. These interactions 

are derived from two fundamental types of relationships in a supply network: supply agreements 

and alliance agreements [47]. Supply agreements typically involve contractual agreements 

between a buyer and supplier involving the provision of a good or service. Alliance agreements 

typically involve some sort of collaboration or transfer of knowledge or information that leads to 

mutual benefits between both parties. Some examples are joint product development agreements, 

joint ventures, and technology exchanges [48]. While several studies in the organizational 

science and strategy domains have quantified the structural characteristics of strategic alliance 

networks and their impact on firm innovation [e.g. 49, 50], these findings have not yet been well 

analyzed and translated into the operations and supply chain management domains. 

 

In an effort to contribute to research on innovation within supply networks, we highlight two 

structural characteristics that arise from the supply and alliance relationships within the supply 

network and their impact on innovation: (1) Supply network interconnectedness and (2) Supply 

network reachability. We also incorporate effects of the level of innovativeness of a firm’s 

supply network partners (supply network partner innovativeness). These relationships are 

illustrated in Fig. 1.  
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FIGURE 1.  

Conceptual Model 

 

Supply Network Interconnectedness 

 

The strategic forming of collaborative supply chain environments, as facilitators of innovation, 

has generated a great deal of interest that has led to a new perspective of supply chain 

management and industry structure [51]. Higher levels of collaboration in a firm’s supply chain 

can lead to sharing of knowledge, enhance knowledge creation, and increase innovation 

spillovers from the supplier and innovation activities in general [52, 53]. Several firms are 

creating dense supply networks that foster collaboration to build the capability to compete well 

in the marketplace, where this capability is derived from the sharing of information and 

knowledge among their network of suppliers and customers [54, 55]. Analysis of a firm’s supply 

network behavior moves beyond a linear, dyadic approach to consider the wider network of 

interactions that exist between suppliers, and it is this interplay between all members that can 

increase a firm’s social capital and in turn significantly impact a their innovative output [8, 10].  

 

Certain relationships in a firm’s supply network—both direct and indirect—may be more suited 

to foster innovation; the direct behavior of a firm’s partners and indirect behavior of others 

within the wider network both affect the firm’s innovative output.  Toyota, for example, 

established a series of supplier sub-networks to help facilitate the creation of strong ties and 

knowledge sharing among suppliers. While Toyota had to make early investments in subsidizing 

network activities, their return on these investments came through the establishment of highly 

interconnected, strong tie supply networks allowing greater diffusion of both explicit and tacit 

knowledge. Hence, one benefit from having highly interconnected  supply networks is greater 

opportunity for firms to learn from the supply network and greater access to more leading-edge 

knowledge  [8]. Second, in addition to the potential knowledge gains, higher supply network 

interconnectedness can also help decrease transaction costs [56]. Both of these benefits link back 

to a firm’s structural capital, where opportunities are derived from the structure of a firm’s direct 

partner supply network. Third, apart from benefits due to increased connectivity among supply 

chain partners, dense clustering in alliance networks has been linked to richer collaboration, 

resource pooling, and problem solving due to factors such as increased trust within structurally 

embedded, dense cliques [49, 57]. This increase in trust links back to a firm’s relational capital, 

where this dimension of social capital rises from the dense clustering and forming of strong tie 

supply networks. Lastly, a focal firm operating in a densely connected supply network can also 

benefit from greater access to information that is more readily available and timely to the firm 

[34]. The series of redundant ties—where a focal firm has multiple indirect accesses to the same 
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partner through more than one direct relationship—can also help the firm to validate the 

reliability of information that is exchanged. As in the case of knowledge-access opportunities, 

these information-access opportunities are based on a firm’s buildup of structural capital. In sum, 

a significant amount of the increased access to both knowledge and information described above 

can be attributed to the structural and relational social capital the firm leverages from its wider 

supply network [33]. 

 

The illustrations in Fig. 2 demonstrate the innovation-based benefits in establishing dense supply 

networks. These illustrations provide a comparison of two companies with very different supply 

network structures, but with similar overall supply network size. The lighter lines indicate a focal 

firms direct connections, while the darker lines reflect the connections among that focal firm’s 

partners. The focal firm is indicated by the biggest node in the graph. Also, the illustrations 

include the level of efficiency and the average number of granted patents from 2007 to 2009 for 

each focal firm. Schneider Electric has a direct supply network characterized by low density and 

hence a high level of efficiency. Conversely, Micron Technology has a very dense direct supply 

network with the multitude of ties offering several ports of access to knowledge, resources, and 

information.  

 

 
FIGURE 2.  

Comparison of Electronic Firms with High and Low Efficiency Levels 
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We agree with the aforementioned studies that knowledge- and information-access opportunities 

are derived from densely connected networks. In terms of social network theory, a large number 

of between-partner ties would translate to a highly dense supply network. A greater number of 

ties shared between a firm’s partners would signify greater facilitation of collaboration and 

knowledge transfer through the focal firm’s supply network. These arguments lead to the 

following hypothesis: 

Hypothesis 1: There is a positive relationship between the interconnectedness of a firm’s 

supply network partners and its innovative output. 

 

Supply Network Reachability 

 

A firm’s structural position in its immediate network can provide advantages or constraints that 

may affect the value of its structural dimension of social capital (Koka and Prescott, 2008; Burt, 

2010). Certain firms may be able to access and transmit information across the supply network 

faster because of their unique structural position within the network. This structural position is 

based on a firm’s compendium of direct and indirect ties, where firms who are able to reach a 

large number of members through a fewer number of intermediate relationships are well-

positioned to obtain information quickly and with reduced risk of information distortion [49]. 

Firms who have this positional advantage in the supply network are referred to as central firms 

[12]. While prior studies have shown several efficiency benefits that derive from information 

access and transmission among supply chain members—such as reduced supply chain costs, 

shorter lead times and smaller batch sizes [58], lower inventory holding and shortage costs [59], 

and reduced stockouts [60]—, there are also many benefits which lead to an increase in a firm’s 

innovative output. Prior research in information technology (IT) has shown that a firm’s ability 

to access and transmit information is enhanced by its IT investments and its interactions with 

suppliers and customers. A firm can leverage its IT capability and its supply-based relationships 

to acquire and internalize quality data to build its analytical capability for knowledge discovery, 

enhance its realized capacity for transforming and exploiting knowledge, and solicit supplier and 

customer input and feedback during its innovation processes [61, 62].  

 

Apart from the information-related benefits found in supply-based relationships, previous 

literature on interfirm alliances has also shown potential for firms to leverage their alliance ties 

to improve the speed of information, thereby increasing innovative output in several ways [48, 

57]. One way is by enriching their own knowledge base from collaborative efforts, as opposed to 

lower knowledge acquisition due to reliance on equivalent but independent research and 

development (R&D) investments. Another way is by using collaboration to combine 

complementary skills from different firms, enabling the focal firm to benefit from economies of 

specialization sans investment burdens for internal development. Apart from direct network ties, 

indirect ties often act as information conduits or channels allowing access to knowledge 

spillovers, as firms transmit the knowledge and experience from each of their direct ties to their 

interaction with the focal firm, and vice versa [57, 63]. Also, indirect ties have the potential to 

serve both as an information-gathering and -processing devices, providing the focal firm with 

insight into technological developments, successes, and failures of several simultaneous research 

endeavors.  
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Firms who are in favorable structural positions based on their direct and indirect ties have the 

advantage of opportunity to obtain novel sources of information or, in the case of R&D 

technology-sharing, to develop products sooner than others [64]. This information-based 

advantage becomes more critical in the context of fast-moving industries, such as the electronics 

industry. Industries of this type are characterized by uncertain demand, low product life cycles, 

and highly innovative products [65]. We use illustrations to demonstrate the change in 

innovation output based on a firm’s compendium of direct and indirect ties within the supply 

network. These illustrations in Fig. 3 provide a comparison of two companies with very different 

structural positions within the supply network. In this figure, the darker lines reflect the 

connections shared among that focal firm’s partners, and the focal firm is indicated by the 

biggest node in the graph. While in Fig. 2 we focused on the relationships within and between 

the focal firm’s direct supply network partners, here we also highlight the wider supply network 

that a focal firm has access to via its indirect connections. Avery Dennison has a relatively low 

level of reachability to other members in the supply network, compared with Sandisk who 

possesses a relatively high level of supply network reachability.  

 

 
FIGURE 3.  

Comparison of Electronic Firms with High and Low Information Centrality Levels 

 

 

Viewing direct and indirect ties together, Ahuja [57] shows that a higher number of direct ties 

reduces the impact of indirect ties, signifying that direct ties moderate the impact of indirect ties 

on a firm's innovative output. The motivation here is that a focal firm with several direct ties is 
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already well-informed (thanks to the knowledge transmitted from its direct ties) and thus may 

only benefit marginally from knowledge flows through its indirect ties. Also, having an 

abundance of direct ties may hinder a focal firm from absorbing new information or responding 

to it as flexibly as firms with few direct ties. Take the series of buyer-supplier relationships, for 

example. Excessive interactions with the same suppliers puts a strain on the buyer’s ability to 

search for other novel sources of information and capabilities available from other supply chain 

members, due to limitations in the firm’s information processing capacity [15, 66].  Hence, we 

argue that the combination of direct and indirect ties that allows a firm wider reach and access in 

the network will enhance their potential to receive knowledge spillovers faster than others, which 

increases the likelihood of innovative output.   

Hypothesis 2: There is a positive relationship between the level of reachability a firm has 

in the supply network and its innovative output. 

 

Supply Network Partner Innovativeness  

 

The emerging paradigm of open innovation is anchored in the idea that a significant amount of 

innovation is derived outside a firm’s internal research development endeavors and greater, often 

novel learning is leveraged from outside sources [67]. As emphasized throughout this study, a 

firm’s supply network partners are outside sources that have become a significant catalyst to 

increased innovation. While we have stressed the importance of (i) how a firm’s supply network 

is structured and (ii) how the firm is structurally positioned in the overall network, who the firm 

is connected to is also an important factor that impacts innovation. Firms are recognizing the 

advantage in focusing on a supplier’s ability to innovate and to act beyond mere parts providers 

[68], and this increasing recognition can be seen across several industries, such as automotive 

[69] and consumer goods [70]. When deciding supplier and customer value, a focal firm should 

consider each potential partner’s level of innovativeness, as this level can determine the 

magnitude of available knowledge that can be leveraged and spill over to a firm and help with a 

firm’s future innovation-based activities. The notion that supplier innovativeness can lead to 

useful learning by the buying firm has been conceptualized in Azadegan and Dooley [71]. 

Specific operational-based performance benefits have also received attention in supply chain 

literature. Innovative activities of suppliers have been linked to sustained operational 

functionality and reduced costs [23]. Azadegan and Dooley  [22, 68] used an empirical survey to 

examine the impact of supplier innovativeness on  various operations-based performance 

measures. However, as noted by the study authors, some limitations were that the manufacturer 

(not the supplier) was surveyed to report on each supplier’s levels of innovativeness and 

manufacturers were from industry sectors with below average levels of innovation. Nonetheless, 

they shed significant light on supplier innovativeness as a catalyst that adds considerable value to 

the buying firm.  

 

We argue that a supply chain partner’s level of innovativeness not only helps in terms of 

operational performance, but can also enhance a firm’s potential to receive knowledge spillovers 

and newer ways to recombine knowledge, problems, and solutions. Thus, we conjecture that the 

existence and level of external knowledge available to a focal firm through its supplier and 

customer base impacts the firm’s innovative output. However, the extent to which the firm is 

able to absorb this external knowledge is also dependent upon a firm’s absorptive capacity, 

which is the ability of a firm to understand and deploy knowledge obtained from other firms [26, 
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72]. An firm’s absorptive capacity increases its ability to adapt a supplier’s innovation and 

expertise to its own needs [73] as well as its efficacy to assimilate and apply this external 

knowledge [74]. Based on this, we speculate that absorptive capacity of a firm creates an upper 

bound on its ability to leverage the external knowledge available through its supply network. 

Once this upper bound is reached, the firm risks stifling the innovative capabilities that it 

currently has by using resources in attempt to extract more innovation from external sources that 

it is actually capable of. While this upper bound may increase through greater investments in 

internal R&D capabilities [72], greater internal investments work against the open innovation 

strategy to invest more in external relationships. Hence, we expect a negative quadratic 

relationship between supply network partner innovativeness and a firm’s innovative output. 

Hypothesis 3: There is an inverted-U relationship between the level of innovativeness of 

supply chain partners and a firm’s innovative output. 

 

Moderating Role of Supply Network Interconnectedness 

 

Firm’s with more densely connected supply networks will have greater opportunity to access and 

transmit information, as this increases the likelihood that they will be able to reach any given 

supply chain member through fewer intermediate relationships. Thus, we expect that there 

should be an interaction effect that occurs between a firm’s level of supply network 

interconnectedness and its ability to reach any given member in the supply chain through a fewer 

number of intermediate relationships. A lack of interconnectedness among a focal firm’s supply 

chain partners will result in a series of supplier sparse sub-networks networks that are broken 

into fragments of disconnected firms, forming structural holes. A supply network has several 

structural holes if connections among partnering firms are themselves unconnected or only 

loosely connected to other clusters of connected firms, resulting in a very fragmented network.   

 

Structural holes in a focal firm's supply network may lead to lower levels of trust and a higher 

threat of opportunistic behavior, and hence lower resource-sharing benefits, potentially hindering 

innovation gains from relationships established. However, structural holes in the overall network 

of a given industry can be exploited by boundary-spanning firms with more opportunity to 

increase their level of access to diverse information across the wider supply network. Firms who 

span these structural holes often occupy positions of considerable influence [75]. This point on 

structural holes also emphasizes the difference between the level of interconnectedness in a 

firm’s supply network and the firm’s structural position, the latter bearing greater influence on 

their ability (or inability) to span structural holes. 

 

Schilling [49] empirically supported the argument that the combination of clustering and reach 

was associated with significantly higher firm innovation. The constructs of (1) clustering and (2) 

reach are highly correlated with our use of the constructs of (1) supply network 

interconnectedness and (2) supply network reachability. In the context of fast-moving industries, 

which is characteristic of our industry of study (the electronics industry), we posit that firms who 

maintain dense supply networks (i.e. highly interconnected supply networks) while spanning 

structural holes (through increased supply network reachability) will experience a greater 

increase in innovation than firms with who span structural holes but across sparser supply 

networks. Based on the discussions so far, we hypothesize the following: 
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Hypothesis 4: The positive relationship between a firm’s supply network reachability and 

their innovative output will be larger among firms with densely connected supply 

networks. 

 

DATA AND METHODS 

 

Research Settings in the Electronics Industry 
 

To test our hypothesis, we constructed a large database of firms who served as customers and/or 

suppliers in the electronics industry during periods 2005 to 2008. We chose the firm as our unit 

of analysis and the high velocity electronics industry as our research setting. The choice of the 

electronics industry was particularly important for this study for many reasons. First, the 

electronics industry is a great source for finding examples of dispersed innovation networks 

resulting from the interactions between the industry’s customers and suppliers. The industry has 

transitioned from being dominated by large vertically integrated companies—such as IBM, HP, 

Toshiba and Fujitsu—into an industry where companies have formed global production networks 

and rely heavily on outside suppliers for integration of knowledge and technology [76]. Second, 

knowledge creation is central to the pursuit of competitive advantage in industries designated as 

high-technology [49], with the electronics industry clearly falling under this designation. High-

technology industries such as the electronics industry are characterized with high market 

unpredictability, shorter product life cycles, and globalization [77]. This environment puts 

greater pressure on firms to leverage the knowledge and technology of their partners to 

continually produce product and process innovations that add customer value. Since we are 

interested in the knowledge flow that arises from supplier alliances, the electronics industry is a 

fitting research setting for examining knowledge creation among customers and suppliers. Third, 

because we examine patenting activity to detect a firm’s innovative output, we needed to ensure 

that the industry of choice is characteristic of firms who actively patent their inventions. Prior 

research supports our choice by showing that firms in the semiconductor, computer, and 

communications equipment sectors—all prevalent sectors in our industry sample—actively 

patent their inventions [78].  

 

Global Electronics Supply Network 

 

Our study is based on a sample of leading firms in the electronics industry. The primary sources 

of our data collection were: the Electronics Business 300 (EB 300) listings, the Connexiti 

database, and the Thomson Reuters SDC Platinum Joint Ventures/Alliances database. Our use of 

archival data in measuring characteristics of supply networks avoids the common method bias 

commonly associated with survey data. 

 

First, we identified all unique firms listed in the EB 300 dataset from 2005 to 2009. The EB 300 

dataset is an annual listing top global 300 electronics firms ranked by electronics revenue and 

was created by Electronics Design, Strategy, and News (EDN). The reported revenue is 

calculated using segmentation information and Reed Research estimates on revenue from the 

sale, service, license or rental of electronics and computer equipment, software, or components. 

The EB 300 dataset has been used in other electronics industry studies [e.g. 79]. Next, we 

performed another check for quality and consistency by comparing our data set with EB 300 
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firms identified by Shin [79] for years 2000 to 2005. Any unique EB 300 firm identified by this 

study time period but not in ours was also included into our sample. Our initial dataset included 

582 unique firms. Since we focus on lead companies, contract and original design (ODM) 

manufacturers, and component suppliers in the electronics industry, we limited inclusion to these 

types of firms. Thus, the selection process based on our focus resulted in a final sample of 151 

leading firms in the electronics industry. 

 

Second, we identified the supplier and customer relationships for these 151 leading firms using 

the Connexiti database. Connexiti is a comprehensive supply chain intelligence database 

consisting of supply and customer relationships for nearly 20,000 global companies. The 

Connexiti database contains information on suppliers, customers, competitors, and partners. This 

information is retrieved from SEC filings, company press releases, website updates, analyst 

reports, and earning transcripts. Previous research has used Connexiti to study alliance networks 

in the high-tech industry [e.g. 80]. Consistent with the years of focus for our EB 300 data set, we 

examined all active supplier and customer relationships from years 2005 to 2008, with 

relationship data spanning up to early 2009. By combining the list of suppliers with set of 151 

leading firms, our dataset consisted of 911 focal firms having 7,311 supplier and customer 

relationships among all firms. 

 

Third, we cross-validated and augmented our sample dataset with information from the SDC 

database.  The SDC database is a commonly used data source that includes data on strategic 

alliances as well as supply, R&D, marketing, licensing and manufacturing agreements. SDC data 

has been used in a number of empirical studies on strategic alliances and interorganizational 

networks [e.g. 49, 81]. For our data collection process, we focused on publicly reported 

contractual alliance agreements via Connexiti and SDC databases. We acknowledge that there 

exists a series of informal collaborative arrangements among firms in our sample, which spur 

knowledge transfer among firms. However, we choose to rely on often more objective, 

secondary data to drive our results. Also, many of these informal relationships will manifest 

themselves through observable formal agreements [50] that we observe with our data collection.   

 

The next step was to construct a supply network reflective of the supplier and customer 

relationships as of the end of 2008. Since supplier alliances typically last for longer than one 

year, constructing our supply network based solely on relationships announced in the focal year 

risks biasing the connectivity of the extended networks beyond a focal firm’s direct partners, and 

potentially the number of direct partners themselves. Thus, resorting to alliances formed only in 

2008 may fail to account for the pre-existing alliance relationships that have been maintained 

through 2008. We decided to survey several research studies to get a better sense of the mean 

duration stated for supply chain relationships. Our search revealed a wide spectrum of 

relationship durations between two dyads in studies, in particular for supply chain studies with a 

significant representation of the electronics industry.  These studies revealed supplier and 

customer relationships to last an average of 12.42 [43], 2.06/2.70 [56], and 12 years [82]. 

Researchers studying strategic alliance networks have supported the use of three-year windows 

as a more conservative approach to mitigate potential bias in the network structure [e.g. 49]. In 

consideration of all of these factors, we took a conservative approach by including the all active 

supplier and customer relationships for the past three years leading up to 2009. The data on the 

supply network was used to operationalize each of the theoretical constructs used in our 
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hypothesis that we link to a firm’s innovative output. Before describing our explanatory 

measures driving innovation, we first explain how we capture a firm’s innovative output.  

 

Dependent Variable: Innovative Output 

 

Following suit with several other researchers, we use the number of patent grants as an indicator 

of a firm’s innovative output [e.g. 74, 83, 84]. Patents serve as useful measures of novel, non-

obvious inventions that reflect advancements over existing technology and are externally 

validated through the patent examination process. Hauser et al. [85] argue that protecting one’s 

lead in technological evolution, and hence achieving competitive advantage, is done by securing 

patents. Recent studies have also shown support for the assertion that firms who possess a larger 

number of patent inventions are more likely to transform their inventions into a larger number of 

new products and services introduced to the market [62]. We represent the innovative output of a 

firm by the average number of patent applications granted in years 2007 to 2009.  

 

We include a patent in a given year based on its date of application. Using a granted patent’s 

application date allows us to have a closer indication of when the invention occurred, as an 

invention is estimated to have occurred about three months prior to the patent application date 

[86]. Inventions can then be used to trace back a firm’s knowledge creation activity. The 

underlying logic is that inventions serve as a way to instantiate knowledge creation [87] and the 

accumulation of knowledge engrained in inventions is used to facilitate a firm’s processes that 

generate novel actions from a given set of resources [88].  

 

We acknowledge that there are concerns associated with the use of patent count data that merit 

discussion. The first concern is the potential right censoring bias when using patent applications 

granted, as the majority of patent applications are either granted or abandoned within two to 

three years of application. In fact, over the past ten years, we verified that the average time from 

the patent application filing date to the date of disposition (granted or abandoned) has been 2.5 

years [89]. In order to mitigate any right censoring bias, our time series consists of all patent 

applications granted up until March 2012.  

 

The second concern is the argument that citation-weighted patent counts better reflect an 

innovation’s quality than patent counts alone. Prior empirical research, however, has established 

patent count data as reliable in itself by showing the high correlation between patent count and 

citation-weighted patent measures. In fact, correlations for the two measures were found to be 

0.925 (p < 0.001) in the electronics and communications industry [51], 0.973 (p < 0.001) in the 

computers and office machinery industry [51], and greater than 0.80 (p < 0.001) in the 

semiconductor industry [48], rendering this assertion more generalizable. Hence, this provides 

support for our use of patent counts to reliably proxy the same underlying theoretical construct as 

citation-weighted patent counts. Further, patent counts have been shown to be positively 

correlated with invention counts [90], new product introductions [91], and technical capabilities 

[92], and have been regarded as valid and robust indicators of knowledge creation [93]. Lastly, 

the measure of citation-weighted patent counts brings about its own imperfections. Previous 

studies [See 94] point out the following sequential issues: (1) it is common for patent examiners 

to add citations to patent applications, suggesting that applicant firms are not necessarily aware 

of all cited patents, (2) these third-party citations often generate noise in the measurement of 
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patent-based variables, (3) as a result, the noise generated increases standard errors in the 

estimators and reduces the likelihood of finding statistically significant effects.  

 

We retrieved the patent data from the United States Patent and Trademark Office (USPTO) & 

Classification and Search Support Information System (CASSIS) Database. We obtained data on 

patents issued to each company in our sample and cleaned and organized the data on an annual 

basis. The average firm in our sample was granted approximately thirty-three patents per year. 

 

Independent Variables 

 

We operationalize our supply network constructs by the measurement of two structural 

characteristics: (1) network efficiency to measure the interconnectedness a firm’s direct partner 

supply network and (2) information centrality used to measure supply network reachability. 

Consideration of a supply network’s structural characteristics give rise to constructive 

quantitative assessments of a particular firm’s level of power, influence, and embeddedness in 

the supply network [7]. To calculate these measures, we first construct an undirected binary 

adjacency matrix reflecting the 7,311 supplier and customer relationships among all firms in our 

sample. Within our binary adjacency matrix, each cell entry is marked as 1 if there is any 

relationship between two companies and 0 otherwise. We chose to represent multiple 

relationships between the same pair of firms as one link in our network for two reasons. First, 

our primary focus is whether a relationship between two companies exists and not with multiplex 

relationships [see 95]. Second, collaborative relationships are typically considered to be 

bidirectional [96]. For example, in the electronics industry, several products require the 

integration of sophisticated components that result in ongoing communication and interaction 

between customers and suppliers about process and design phases for assembling and testing 

these products.  

 

We used UCINET 6.365, a social network analysis package [97], to compute the two 

independent variable measures. The measures are based on the use of social network analysis, a 

distinctive methodology grounded in principles from matrix algebra and graph theory [98]. A 

growing number of supply chain management studies have adopted concepts and tools founded 

in social network theory [e.g. 5, 12, 14]. We describe both measures to follow. We also provide 

an example calculation for a simplified network in the appendix. For even further clarification on 

how these measures are calculated, readers can refer to [99] and [34]. Lastly, readers can also 

revert back to Fig. 2 and 3 comparing the measures of four companies in our sample. 

 

We account for the level of supply network interconnectedness by using the following equation 

for network efficiency from Burt [34]:  

 

       [∑[  ∑      

 

]

 

]     (1)  

where     is the proportion of focal firm i’s ties invested in the relationship with q,     is the 

marginal strength of the tie between members j and q (who are both directly connected to i) and 

   is the total number of direct partners of focal firm i. Since our supply network representations 

are binary, binary data, the values of     are set to 1 if a tie is present between members j and q 

and zero otherwise. Based on this representation, greater network efficiency (a larger number) 
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would correspond to a lower level of supply network interconnectedness and vice versa. Thus, 

since this measure works in the opposite direction as our hypothesized construct, network 

efficiency score should correspond to lower innovation output and should be negatively 

associated with innovation output. As a note, authors studying real-world strategic alliance 

networks have captured similar effects using the clustering coefficient measure from UCINET 

[e.g. 49]. In our study, the measure of clustering coefficient was highly correlated with the 

measure of network efficiency (-0.95). For the sake of comparison and a more complete 

analytical approach, we re-ran our model substituting clustering coefficient for network 

efficiency.  This substitution revealed very structurally similar results that agree with the findings 

from our modeling choice.   

 

We operationalize supply network reachability by using information centrality [99]. Information 

centrality is measured by using the harmonic mean length of paths ending at a vertex i, which is 

smaller if i has many short paths connecting it to other vertices: 
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The values which make up    , which are the diagonal values in the inverted matrix     , are 

calculated as the number of direct ties firm i has, plus 1. The values for    ’s are based simply on 

whether there exist a tie between firm i and firm j. If no tie exists, the value is 1. Otherwise, if a 

tie between the two does exist, the value is 0. The index has a minimum value of 0, but not 

maximum value. The variable n corresponds to the number of firms in the network of interest. In 

our sample, the values for information centrality ranged from a minimum of 0.69 to a maximum 

of 2.80. 

 

We operationalize supply chain partner innovativeness by measuring what’s referred to as the 

technological capital of a firm. Technological capital is one way to measure a firm’s level of 

technological competence [100] and has been calculated as a firm’s patenting activity in the 

previous five years to assess the technological impact in previous studies looking at high-tech 

industries [e.g. 57, 101]. Previous scholars point out how a firm’s current technological stance is 

often dependent on its previous level of technological know-how, due to the cumulative nature of 

technology. Lastly, a firm’s level of technological capital can be seen to represent the depth of a 

firm’s technological resources and absorptive capacity [72, 102].  

 

Control Variables 

 

In our model, we control for the following variables: firm size, industry affiliation, regional 

affiliation, R&D intensity, and a firm’s technical capital. Financial data was retrieved from the 

COMPUSTAT database and cross-examined using the Mergent Online database. Firm 

size has been shown to influence its internal innovation processes and can have both negative 

and positive effects on its innovation [103]. We controlled for firm size using the natural log of 

sales. We controlled for industry effects by incorporating the three-digit North American 

Industry Classification System (NAICS) code for each firm. We also controlled for region by 
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coding indicator dummies for North America, Asia, and Europe (with North America as the 

omitted variable).  

 

Research has suggested that a firm’s absorptive capacity is largely a function of its investment in 

R&D and its level of prior related knowledge [72]. Thus, we included R&D intensity as it has 

been commonly linked to innovation and can contribute to a firm’s ability to absorb outside 

knowledge [74]. We calculated R&D intensity as the R&D expenditures measured as percentage 

of total sales. We controlled for firm profitability by including return on assets (ROA), calculated 

as the net income over total assets. We also controlled for firm liquidity by including each firm’s 

current ratio, calculated as the ratio of current assets to current liabilities.  

 

Model Specification 

 

We operationalize innovative output by using the number of granted patents as our dependent 

variable. This makes our dependent variable a count variable that takes on only non-negative 

integer values. Hence, a linear regression model would be inappropriate as it assumes the 

distribution of residuals to be homoscedastic, normally distributed. This could lead to coefficient 

estimates that are both biased and inconsistent [104]. Poisson and negative binomial regression 

are more appropriate models for count data. Because of the presence of overdispersion in our 

patent data, the strong assumption of Poisson regression that the mean and variance are equal 

does not hold. The negative binomial model accounts for overdispersion and helps avoid 

spuriously high levels of significance due to coefficients whose standard errors are 

underestimated [105]. By inspecting the likelihood ratio test, we found strong evidence for the 

negative binomial model as more appropriate than the Poisson model for our data (p = 0.000).  

 

The negative binomial model has the following form [106]: 
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The above equations for the model are expressed as log-likelihood functions, as is typical for a 

count model. In the above equations,    refers to the patent count, the   ’s refer to each 

explanatory variable (R&D intensity, ROA, current ratio, hierarchy, industry, regional 

affiliation, network efficiency, information centrality, network efficiency*information centrality, 

and supply network partner innovativeness),   reflects the value of the heterogeneity or 

overdispersion parameter, and   represents the model coefficients.  

 

In addition to proper model specification, we took several measures to help avoid any signs of 

multicollinearity in our model. First, we used the grand mean-centered values of both 

independent variables, which helps eliminate multicollinearity due to the inclusion of interaction 

terms. Second, we ensured that the variance inflation factor (VIF) scores for each predictor 

variable were below a value of 10, signifying that multicollinearity is not an issue in the given 

dataset (Neter et al., 1996). Each of the VIF scores for our dataset met this requirement (mean 

score of 1.62) after we mean-centered the three independent variables. We also had to employ 

strategies to ensure that the data accounted for other underlying issues brought upon by 
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influential observations in the data. An influential observation is found when removing that 

observation causes a substantial change in the estimate of coefficients. Hence, we calculated the 

Cook’s D values [107] for each observation to find any observations with very large residuals or 

with an extreme value on any one of the predictor variables. We excluded any observations that 

lied above the conventional cut-off of 4/n-k-1, where n is the sample size and k is the number of 

predictor variables in the model. This reduced our sample size from 489 to a final sample size of 

425 firms. We ran all analyses in STATA Version 11. 

 

RESULTS 
 

To be included in the final analysis, a particular firm had to satisfy the following criteria: (1) the 

firm has patent data available for years 2002-2012, whether they had actually patented anything 

in a given year or not and (2) the firm has financial data on R&D expenses, sales, income, assets, 

and liabilities for the fiscal year 2006 and (3) there is no evidence of disproportionate influence 

on the regression model by adding data for a particular firm. Hence, any firms who had missing 

information in criteria (1) and (2), or whose inclusion distorted the regression model affecting 

criteria (3) (checked by Cook’s D as described earlier), were dropped from the analysis. As with 

many industry studies, finding key financial information for private firms is often not possible 

and thus reduces the sample. The descriptive statistics and simple correlations are presented in 

Table 1. These results reflect the expected overdispersion and evidence of excess zeros (25.12% 

of firms) in our dependent variable measure.  

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1731



TABLE 1.  

Descriptive Statistics and Correlations
 

 

  Variable Mean 
Std. 

Dev. 
Min Max 1 2 3 4 5 6 7 8 

1 Patents 32.76 106.30 0.00 1173.33 1 
       

2 R&D Intensity 0.26 1.28 0.00 24.06 -0.04 1 
      

3 ROA -0.06 0.45 -5.61 0.45 0.09 -0.29* 1 
     

4 Current Ratio 0.38 0.32 0.00 2.68 0.01 -0.05 0.12* 1 
    

5 Hierarchy 0.17 0.29 0.00 1.00 -0.07 0.06 -0.22* -0.12* 1 
   

6 Information
b 

0.84 0.14 0.33 1.00 -0.09 -0.07 -0.15* -0.02 0.41* 1 
  

7 Efficiency
b
 1.97 0.64 0.69 2.80 0.22* -0.11* 0.23* 0.11* -0.57* -0.35* 1 

 

8 

Supply Network 

Partner 

Innovativeness
b
 

22.91 35.37 0.00 272.22 0.18* -0.04 0.1* 0.00 -0.13* -0.05 0.58* 1 

 

Notes: N = 425 observations. All correlations with magnitude > |0.095| are significant at p < 0.05 level, as signified by an 
*
. Variables 

were grand mean-centered. 
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TABLE 2.  

Negative Binomial Regression Model 

 

 Dependent variable: Patents 

Variables: Model 1 Model 2 Model 3 Model 4 

R&D Intensity 1.33*** 0.70+ 0.62+ 0.57 

 (0.36) (0.36) (0.36) (0.36) 

ROA  4.00*** 2.63*** 2.44*** 2.35*** 

 (0.68) (0.66) (0.65) (0.64) 

Current Ratio  -0.10 0.62 0.64+ 0.65+ 

 (0.46) (0.39) (0.39) (0.39) 

Hierarchy -0.66 0.92* 0.60 0.12 

 (0.46) (0.45) (0.47) (0.52) 

Efficiency
b
  -1.91* -1.81* -2.92** 

  (0.82) (0.82) (0.94) 

Information
b
  0.83*** 0.46+ 0.54* 

  (0.25) (0.27) (0.27) 

SN Partner Innovativeness
b
  0.01** 0.03*** 0.03*** 

  (0.00) (0.01) (0.01) 

(SN Partner Innovativeness)
2 

  -0.00** -0.00** 

   (0.00) (0.00) 

Information*Efficiency    -3.80* 

    (1.66) 

Constant 3.77*** 2.55*** 2.56*** 2.60*** 

 (0.64) (0.61) (0.60) (0.60) 

Industry Dummies Yes Yes Yes Yes 

Regional Dummies Yes Yes Yes Yes 

Log Likelihood  -1423.92 -1414.53 -1409.81 -1407.10 

  Log Likelihood - 9.39 4.72 2.71 

Vuong  3.30 (p<0.001) 3.34 (p<0.001) 3.26 (p<0.001) 3.22 (p<0.001) 

N 425 425 425 425 

Notes: Standard errors in parentheses; *** p<0.001, ** p<0.01, * p<0.05, + p<0.10 
b
 Variables were grand mean-centered. 

 

The results of the negative binomial regression are presented in Table 2. For the sake of brevity, 

industry and regional effects are not included in the results table. Instead, we include 

corresponding rows indicating whether or not industry and regional effects were estimated in 

each model. The effects are introduced sequentially to help ensure model stability and to make 

sure that any significant effect is robust to the inclusion of other effects. Thus, Model 1 of Table 

2 includes only the control variables. ROA is the only control that remains significant across all 

models and is shown to positively impact the level of innovative output. Model 2 includes the 

direct effect of supply network efficiency, firm information centrality, and supply network 

partner innovativeness. Consistent with Hypothesis 1, Model 2 reveals network efficiency has a 

negative and significant effect on innovative output. Model 2 results also suggest that the degree 

of innovative output increased with an increase in information centrality, in support of 

Hypothesis 2. Lastly, Model 2 reveals a positive and significant association between supply 
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network partner innovativeness and firm innovation. The model is also a significant 

improvement over Model 1 (∆ likelihood ratio: 9.39; df: 1; p < 0.001). As a note, we also tested 

the main effects each of the three explanatory variables separately (network efficiency, 

information centrality, and supply network partner innovativeness) and the significance and 

direction was consistent with our results in Model 2. Model 3 includes supply network partner 

innovativeness and its squared term. The results indicate that this construct is significant and in 

the (inverted U) shape expected in Hypothesis 3.  We also tested the effects of supply network 

partner innovativeness and its squared term without the main effects from network efficiency and 

information centrality; the results held the same as found in Model 3. Again, this model shows a 

significant improvement over all preceding models, in particular Model 2 (∆ likelihood ratio: 

4.72; df: 1; p < 0.001). Lastly, Model 4—which incorporates the interaction term of a firm’s 

supply network efficiency with its information centrality—is an improvement upon all previous 

models (e.g. compared with Model 4, ∆ likelihood ratio: 2.71; df: 1; p < 0.001) and verifies that 

our previous three hypothesized effects are robust to the inclusion of all model variables. The 

interaction term of a firm’s supply network efficiency with its information centrality is negative 

and statistically significant, giving strong support for Hypothesis 4. Further interpretation of this 

moderating effect can be enriched by using interaction plots of the two variables using the log-

linear form of the model.  

 

Fig. 4 shows the plot of the interaction between a firm’s information centrality with its level of 

efficiency. The “low efficiency” line relates to our moderating effect and depicts the slope of the 

effect of information centrality on patents when the value of efficiency is set to one standard 

deviation below its (mean-centered) mean. In contrast, the “high efficiency” line reflects the 

slope of the effect of information centrality on patents when the value of efficiency is set to one 

standard deviation above its (mean-centered) mean. The end points of both lines are calculated at 

one standard deviation below and above the mean of information centrality.  

 
FIGURE 4.  

Effect of the Firm’s Network Efficiency on the Impact of its Information Centrality 
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TABLE 3.  

Summary of Findings 

 

Hyp. Factor(s) 

Impact on 

Innovation Support? 

1 Supply Network Interconnectedness 
 

Yes 

2 Supply Network Reachability 
 

Yes 

3 Supply Network Partner Innovativeness   Yes 

4 

Supply Network Interconnectedness * Supply Network 

Reachability 
 

Yes 

 

 

DISCUSSION 

 

Table 3 summarizes our findings. Throughout this study, we have emphasized a firm’s supply 

network partners as outside sources who can become a significant catalyst to increased 

innovation. We have stressed the importance of how a firm’s supply network is structured, how 

the firm is structurally positioned in the overall network, and who the firm is connected to as 

important factors that impact innovation. Scholars have argued that future research on social 

capital in supply chains would benefit from a deeper structural analysis accounting for the 

embedded nature of buyer-supplier dyads [5, 15]. We contribute to theory on supply chains and 

innovation by analyzing the social capital benefits from each supply network partner based on its 

internal capabilities (e.g. innovativeness) and also indirectly through each partner’s extended 

network of relationships. This study has implications for this growing research stream as well as 

for executives managing supply chains. 

 

Theoretical Implications 

 

A key objective of this research was to examine and empirically test the impact of some 

important structural characteristics of supply networks and partner innovativeness on a firm’s 

innovation output. We investigated the relationships and impact of supply network 

interconnectedness, supply network accessibility, and supply network partner innovativeness on 

a firm’s innovation output. We found empirical evidence of the importance of each of these key 

structural network attributes as mechanisms driving a firm’s innovation capability. There has 

been a growing recognition in the literature of leveraging supply networks as a superior source of 

innovation and building social capital [5, 108]. The findings in this study contribute to this 

stream of research.  

 

The findings for the main effects of supply network interconnectedness on innovation output are 

inconclusive, indicating lack of support for Hypothesis 1. Our main premise was that this 
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interconnectedness helps foster collaborative initiatives that provide access to knowledge, 

resources, and information from other members in the supply network. We expected that these 

shared relationships would help increase the likelihood of collaboration among a firm’s direct 

partners as the partners may realize the shared fate from their interdependency with each other 

and thus be more willing to cooperate. Moreover, we expected that these shared relationships 

would also allow the focal firm greater ports of access to obtain these benefits. However, lack of 

support for its positive or negative relationship suggests that supply network interconnectedness, 

in isolation, may not be a driver of a firm’s innovation capability.   While the forming of densely 

connected supply networks may facilitate collaboration to help induce cooperation, knowledge 

sharing, and information reliability[109], it can also restrict the novelty of information and new 

learning opportunities to take advantage of. This is especially true when competitive 

environment changes occur in the primary industry in which a firm operates [110]. While our 

theory draws on prior research investigating the positive and negative consequences of having a 

lowly or highly interconnected supply network, it appears that there are other mechanisms at 

play that are more important in driving a firm’s innovation capability. Instead, the impact of 

having several shared relationships among partners may manifest itself indirectly by moderating 

the effect of other mechanisms on innovation output, such as supply network accessibility.     

 

We show that the level of accessibility that a firm has into the supply network – as derived from 

its structural position – has a direct benefit on its innovation output, providing support for 

Hypothesis 2. This is in agreement with the literature saying that firms with high accessibility 

experience a greater quantity and diversity of information from the network in which they 

operate [49]. Greater accessibility from a firm’s supply network can help foster greater 

opportunities to collaborate and help the focal firm reap the benefits of novel information flow 

that leads to higher innovation output. The results of this study also support for Hypothesis 4 by 

demonstrating the value of maintaining densely connected supply networks while simultaneously 

spanning structural holes via increased supply network accessibility to boost innovation output. 

This moves the consideration of supply network structure beyond direct partners and 

relationships between direct partners (local scale) to also consider the indirect relationships with 

other members of the wider supply network (global scale).  

 

Our results confirm our predictions that supply network partner innovativeness positively 

influences firms’ innovation output but with diminishing returns, in support of Hypothesis 3. This 

provides empirical support for the suggestion that firms experience tradeoffs as they approach their 

absorptive capacity levels which may reflect in diminished innovation capability [73]. Further, 

while we find a positive linear relationship between internal investments in R&D and innovation 

output, we also find R&D intensity to positively moderate the impact of supply network partner 

innovativeness. This result supports Hypothesis 5, and suggest that leveraging both internal 

investments in R&D as well as the innovativeness of supply network partners is a better approach 

than a singular focus on internal R&D investments for continual growth in innovation [71]. Thus, 

investing more in internal R&D, as a form of absorptive capacity, can be used to mitigate the 

diminishing effects of the innovativeness of a firm’s supply network partners.  
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Managerial Implications 

 

Our research findings also suggest the potential benefits of a firm strategy to manage their supply 

network with a particular focus on structural components. Our results show further support for 

previous literature stressing the importance of adopting a supply network perspective when 

identifying and evaluating supply network partners [3]. This would require firms to reconsider the 

value of their key supply network partners based on the social capital that exists directly and 

indirectly through each partner’s extended network of relationships. The trend of firms building 

core competencies in-house but outsourcing non-core competencies has made them more dependent 

on the knowledge and expertise of its supply network partners to avoid sub-optimal solutions to 

problems, to innovate, and to adapt [111]. Managers should invest more in IT and interactions with 

its suppliers and customers to help recognize their dependence on other firms and focus their 

strategy on maximizing opportunities to access external knowledge [112] as well as solicit supplier 

and customer input and feedback during its innovation processes [61]. Adopting a supply network 

perspective and making these investments can help firms focus on customers and suppliers that 

provide the most value to their innovation capability, before going the next step in strengthening 

ties through initiatives such as sharing knowledge and technical advice with them, and providing 

and encouraging opportunities to work with other suppliers [41]. 

 

This renewed perspective of customer and supplier value can also apply to the manger’s future 

selection and supply network reconfiguration strategy.  Autry and Griffis [5] note the prospect of 

future research to investigate a firm’s decision “to invest in competitive intelligence that can be 

used to optimize the structure of the supply chain by identifying the most attractive partnering 

opportunities.” This sort of strategic approach suggests that a firm focus more on investments 

that promote structural changes (related to the supply network structure) rather than relational 

ones (related to direct investments in relationships with customers or suppliers). This approach 

could also result in more direct intervention of a buying firm to reconfigure its suppliers’ 

external networks or communications structures [3]. In the context of our study, it would seem 

beneficial for supply chain executives–whose focus of building competitive advantage is through 

innovation leadership–to assess the level of redundancy among their partner supply networks and 

their overall supply network accessibility for the sake of influencing the lead time of information 

flow and increasing their ports of access for knowledge and information sharing. 

 

Limitations and Directions for Future Research 

 

We acknowledge that our research findings do pose some limitations. While we include a firm’s 

R&D intensity and prior patenting success as a reflection of a firm’s absorptive capacity, there 

may be other important factors capturing the firm’s amount of experience and potential ability to 

absorb incoming external knowledge. Future research should delve further into other aspects that 

may affect a firm’s ability to leverage its supply network for increased knowledge.  

 

Our study emphasized the embeddedness of a firm and the interconnectedness of its partners, 

which inherently focuses on the structural dimension of social capital. We acknowledge that 

there are other dimensions of social capital that merit consideration. Several supply chain studies 

in have looked at social capital from three dimensions: structural, cognitive, and relational 

capital [33] The structural dimension of social capital refers to the overall pattern of connections 
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between partnering firms, mapping who a particular firm reaches and how they reach them. From 

this dimension, the network structure derived from a firm’s series of ties determine, in part, 

opportunities and constraints to access valuable resources and information that would help them 

sustain a competitive advantage  [34]. The cognitive dimension refers to those resources that 

help generate shared language and vocabulary and the sharing of collective narratives [33]. 

Lastly, the relational dimension of social capital refers to the degree of mutual respect, trust, and 

close interaction that exists between a firm and its partners [37, 38]. We did not incorporate the 

factor of relationship strength, reflecting the importance or value of each supply network link. 

For example, some suppliers may be providing very standard components with little value added 

whereas other suppliers may be providing a critical component that adds considerable market 

value. Also, firms may rely heavier on a certain customer based on the percentage of revenue 

they receive from that customer.  

 

Lastly, the organizational learning literature distinguishes between the types of innovation based 

on the degree of new knowledge embedded in an innovation, resulting in a continuum of 

innovations that range from incremental to radical [20]. Incremental innovations emphasize the 

development of existing resources, knowledge, or abilities and are regarded as containing a low 

degree of new knowledge. Conversely, radical innovations emphasize the search and discovery 

of new resources, knowledge, or abilities and are regarded as containing a high degree of new 

knowledge [20, 21]. We do not distinguish between types of innovation in our study, but future 

studies may benefit from accounting for this. 

 

CONCLUSION 
Through our empirical analysis, we find further evidence supporting the argument that network 

structures and supply network relationships that form supply networks are critical components 

for identifying strategic imperatives in supply chain management [6, 12]. We contribute to 

research the body of literature on both supply chain management and innovation by highlighting 

how the level of supply network interconnectedness, supply network accessibility, and supply 

network partner innovativeness, can significantly improve upon a firm’s level of innovation 

output. 
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In today’s global economy, outsourcing production activities to the third-party contract 

manufacturers (CMs) has become a prominent practice in many companies. Along with 

production outsourcing to the third party CMs, the OEMs also need to consider another 

important issue, that is, component procurement. Should the OEM authorize the CMs to 

purchase the required materials on its behalf or do it by itself? If yes, then the OEM is unable to 

contract directly with the supplier. In reality, the OEM and the CM may demonstrate different 

bargaining powers over the supplier. Consequently, who to bargain/contract with (multilateral 

bargaining structure) and the sequence of contracting/bargaining among the supply chain parties 

will directly affect the outcome of the procurement prices and thus the supply chain performance. 

Also, when shall an order be placed, before demand realization or after it? Answers to the 

aforementioned two questions affect both the procurement price and the supply risk (or inventory 

availability), which are two critical factors influencing the OEM’s outsourcing decision (Amaral 

et al. 2006). In this paper, we aim to study the impacts on price negotiation and supply risk 

(inventory availability) of different bargaining sequence and procurement structures. For the sake 

of simplicity, we consider a serial three-tier supply chain consisting of an OEM, a CM and a 

supplier, and assume that the OEM outsources all manufacturing functions to the CM.  

 

There are two outsourcing structures, control and delegation. In the former case, the OEM retains 

the component procurement function in-house; in the latter case, the CM is responsible for both 

manufacturing and component procurement. We also consider two types of contracts on ordering 

timing, push and pull.  

Push: The quantity-order decision takes place before demand realization. There is no at-once 

order after demand realization.  

Pull: The quantity-order decision occurs after demand realization. The CM and the supplier need 

to invest in specific capacities or commit resources in advance.  

 

In total, there are four procurement strategies according to the combination of the above 

outsourcing structures and the timing of order arrangements: Control+push, control+pull, 

delegation+push and delegation+pull. Those different combinations affect the inventory risk 

allocation among supply chain parties, which affects the CM’s and the supplier’s capacity 

setting-up and leads to different levels of supply risk. Under delegation, it is the CM who takes 
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the ownership of the component inventory whereas it is the OEM under control structure. And 

ordering before demand realization shifts the inventory/capacity risk downwards along the 

supply chain while ordering after demand realization shifts it upwards.  

 

To obtain some insights on which procurement strategy the OEM shall adopt and under what 

conditions, we take a comprehensive modeling approach on price negotiation and capacity 

decisions. To model the wholesale-price negotiation among the OEM, the CM and the supplier, 

we consider the cooperative generalized Nash bargaining (GNB) game. The GNB scheme 

provides a unique bargaining solution that maximizes the joint surplus of two negotiation agents. 

In a multi-tier supply chain network, the production capacity, and hence the whole supply chain 

profit, is jointly decided by the supply chain parties; that is, production activities are multilateral. 

Nevertheless, the supply chain parties usually negotiate on the supply chain contract pairwisely 

or bilaterally. Therefore, the profit may be maximized locally through bilateral GNB but not 

globally. An important issue is to evaluate the loss of the total surplus and the final distribution 

of this surplus among all parties associated with the bilateral bargaining in a three-tier supply 

chain. In particular, we aim to understand the impacts of the structures of bargaining network 

(who can bargain with whom) and, under a certain network, the sequence of these pairwise 

bargaining.  

 

Below we will introduce some typical bargaining structures and sequences that can be adopted in 

control and delegation outsourcing structures.  When a control outsourcing structure is adopted, 

there exist three wholesale price negotiation sequences that the supply chain parties can engage 

in. They are defined as follows. (1) Control Sequence 1: the OEM and the CM negotiate first, 

then the OEM and the supplier negotiate; (2) Control Sequence 2: the OEM negotiates with the 

CM and the supplier simultaneously; and (3) Control Sequence 3: the OEM and the supplier 

negotiate first, then the OEM and the CM negotiate. See Figure 1 for the illustration.  

 

When a delegation outsourcing structure is adopted, there also exist three wholesale price 

negotiation sequences that the supply chain parties can engage in. They are defined as follows. (1) 

Delegation Sequence 1: the CM and the OEM negotiate first, and then the CM and the supplier 

negotiate; (2) Delegation Sequence 2: the CM negotiates with the OEM and the supplier 
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simultaneously; and (3) Delegation Sequence 3: The CM and the supplier negotiate first, and 

then the CM and the OEM negotiate. See Figure 2 for the illustration.   

 

 

 

 

Figure 1: Three Negotiation Sequences under Control 

 

 

 

Figure 2: Three Negotiation Sequences under Delegation 

As to the capacity decisions of the CM and the supplier, we model them as a newsvendor type 

problem, where the CM and the supplier need to invest in specific capacities before demand 

realization, such as special equipment, raw materials purchasing and worker training. Moreover, 

when the CM (supplier) makes a capacity decision, it also has to take the supplier’s (CM’s) 

capacity decision into consideration, as the whole supply chain’s capacity is jointly determined 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1747



by the two parties. For the combination of procurement scenarios and the aforementioned 

pairwise bargaining sequences, we derive the GNB-induced wholesale prices and equilibrium 

capacity decisions. We find that the final triad distribution of the whole profit among the three 

parties is affected by bargaining structure, bargaining sequence and the timing of bargaining. The 

important managerial insight generated from our paper is that in a multi-tier outsourcing supply 

chain, wholesale pricing, capacity building and profit allocation are not only affected by the 

contracting structure but also affected by the contracting sequence. So the answers to questions 

“who bargains with whom” and “when to bargain” affect the effective surplus allocation among 

the supply chain agents and thus affect the outsourcing structure selection.  
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Abstract

Despite environmental and economic advantages of remanufacturing, the potential for canni-

balizing the sales of new product by OEM-remanufactured products is a key obstacle for OEMs to

remanufacture their end-of-life products. In this paper, we investigate the OEM-remanufacturing

strategy and its impacts on price decisions by adopting a game-theoretic framework, where there

is competition between a remanufacturer who sells third-party remanufactured products and an

OEM who offers new products and chooses whether to introduce OEM-remanufactured products.

We formulate consumer valuation for the products in the consideration of consumers’ perceived

similarity between the new and OEM-remanufactured products and, moreover, characterize the

chain members’ equilibrium pricing behavior concerning the availability of used products for

remanufacturing. We elaborate the impacts of the entry of the OEM-remanufactured products

on equilibrium results and show that the provision of OEM-remanufactured products is not nec-

essarily harmful to the remanufacturer especially when consumers perceive the less similarity

between the OEM’s products. Results of this study intend to provide managerial insights for

managers response to the changes in competitive dynamics, consumer characteristics, and cost

factors.

Key words: Pricing; Game theory; Closed-loop supply chain; Remanufacturing
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1. Introduction

Remanufacturing is a process of restoring a used product to like-new condition by

rebuilding or replacing certain components, and providing a warranty for the remanu-

factured product that is at least as good as the warranty for a new product, as defined

by Ijomah et al. (2004). Because of the decrements in the raw materials and production

processes, remanufactured products commonly are sold with lower prices than new prod-

ucts and meet the demand of consumers who desire environment-friendly products with

like-new quality. Hence, these drivers encourage remanufacturers to enter a market and

sell third-party remanufactured products, which are made of end-of-life products that

were originally produced by original equipment manufacturers (OEMs). The entrant of

third-party remanufactured products erode the sales of new products produced by OEMs.

According to a Gartner report (Tripathi et al., 2009), in the printer-cartridge industry,

competition from third-party remanufactured cartridges caused printer OEMs to suffer

a significant decline in sales revenues of new printer cartridges, which are forecasted to

exceed $13 billion in 2010. In the face of such a great threat from remanufactured prod-

ucts, a growing number of OEMs also offer OEM-remanufactured products to satisfy

the demand of green and budget-constrained consumers. For example, Caterpillar pro-

vides remanufactured versions of most of their products, and remanufacturing division

contributes about 8% of Caterpillar’s revenue (Martin et al., 2010). Moreover, another

consideration for OEMs to introduce remanufacturing is aim to deter remanufacturers by

strategically collecting used products, which decreases the availability of used products

for remanufacturing (Debo et al., 2005).

However, despite these attractive features, some of OEMs still do not remanufacture

their used products. For example, Hewlett-Packard only remanufactures enterprise prod-

ucts (such as servers, storage infrastructures, networking products, etc) but officially

declared to produce only single-use print cartridges and not to offer remanufactured

cartridges (HP Inc., 2009). In addition, Cisco insists on the sales of new products and

ignores the secondary market, even though the demand for used networking equipment

1 Corresponding author. Tel: +886-5-5342601; FAX: +886-5-5312073; E-mail: wuchan@yuntech.edu.tw
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grow substantially over the next few years (Wall Street Journal, 2009). Main concerns

causing to this phenomenon are that the provision of OEM-remanufactured products may

cannibalize the demand of new products and that OEMs spend the majority of time and

resources focusing on their sales of new products that lead to higher margins (Agrawal

et al., 2012; Atasu et al., 2008; Ferguson, 2010). As a result, the intent of this paper is

to provide managerial insights for the entry of OEM-remanufactured products. Specifi-

cally, we develop a game-theoretical model to consider product cannibalization and price

competition and, subsequently, characterize the influences of potential market and cost

drivers on the chain members’ equilibrium decisions and profitabilities in the absence

and presence of OEM-remanufactured products.

There are two streams of literature that are related to this study: One examines the

market segmentation under price competition between new and third-party remanufac-

tured products, and the other examines the entry of OEM-remanufactured products.

The studies in the first stream claimed that the presence of third-party remanufac-

tured products provide consumers low-end substitutes for new products, and thus OEMs

and remanufacturers compete with each other on their prices to acquire greater mar-

ket shares (Atasu et al., 2008; Debo et al., 2005; Ferrer and Swaminathan, 2006, 2010;

Ferguson and Toktay, 2006; Guide and Li, 2010; Majumder and Groenevelt, 2001; Wu,

2012a,b,c). For example, Majumder and Groenevelt (2001) developed the competition be-

tween an OEM and a local remanufacturer while considering the availability of end-of-life

products for remanufacturing. They outlined the impacts of costs and collection of used

products on the chain members’ equilibrium decisions and profits. Such a formulation of

the interaction between new and remanufactured products are commonly adopted in the

later studies. Ferrer and Swaminathan (2006, 2010) further investigated the competitive

relationship between new and third-party remanufactured products in monopoly and

duopoly environments regarding finite- and infinite-planning horizons; moreover, they

characterized the parametric effects on market segment and on chain members’ strate-

gies. Wu (2012c) further developed two-period and multiple-period models to explore the

impacts of OEM product-design strategy for deterring the entry of remanufacturers in

the presence of price competition between an OEM and a remanufacturer. Furthermore,

Wu (2012a) based on the works of Wu (2012c) to discover the interaction between OEM

product-design strategy and remanufacturer collection policy.

3
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The studies in the second stream considered the OEM strategy of introducing remanu-

factured products into the market to deter remanufacturers or to gain economic benefits

from remanufacturing (Ferguson and Toktay, 2006; Agrawal et al., 2012; Martin et al.,

2010). Ferguson and Toktay (2006) modeled a competitive supply chain in which an

OEM preemptively collect used products to limit remanufacturer’s capacity for remanu-

facturing, and they further identified the cost conditions under which to remanufacture

the collected products would be profitable for the OEM. Nonetheless, the market de-

mand in Ferguson and Toktay (2006) is formulated as a linear additive form which is

commonly adopted in the literature but ignore the impact of the presence of remanufac-

tured products on consumer valuation for products. Agrawal et al. (2012) provided an

empirical investigation on consumer willingness to pay (WTP) for products in the ab-

sence and presence of third-party remanufactured product and of OEM-remanufactured

product. With the aid of the empirical results in Agrawal et al. (2012) and Martin et al.

(2010), we formulate the market demand from consumers’ utility functions that will be

affected by the entry of OEM-remanufactured product. Our model allows to capture the

concept of Agrawal et al. (2012), that is, the consumer valuation for new products will

be affected by the provision of OEM-remanufactured product. Moreover, our numerical

results correspond to the findings in Agrawal et al. (2012) in terms of OEM strategy

for remanufacturing, and we further elaborate the effect of the change in the consumer

valuation for remanufactured products. As a result, our paper complements the litera-

ture in remanufacturing by formulating the impacts of the entry of OEM-remanufactured

products on chain members’ price decisions with the consideration of consumer valuation

for products.

2. The model

We consider a supply chain model consisting of two chain members: an OEM and a

remanufacturer. (We refer to the OEM as female and the remanufacturer as male.) The

OEM sells new products with a unit sales price pn, and the remanufacturer recovers

used products and sells third-party remanufactured products with a unit sales price pr.

Thus, price competition emerges in the sales market. Because of an inability to produce

entire products from raw materials, the remanufacturer’s capacity is determined by the

collected quantity of used products. For deterring the remanufacturer, the OEM can

4
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choose to collect used products and, subsequently, sells OEM-remanufactured products

with a unit sales price po, which decreases the availability of used products for the re-

manufacturer and cannibalizes the sales of third-party remanufactured product. However,

OEM-remanufactured products also cannibalize the sales of the new product, which in-

dicates that offering OEM-remanufactured products is not necessarily beneficial for the

OEM. Therefore, we examine two cases denoted by case I and case II, which respectively

represent the scenarios in which the OEM does not and does offer OEM-remanufactured

products. We assume that other products in the dedicated market and other markets do

not affect the demand for the products under consideration. This assumption allows us

to specifically focus on the competition between the products sold by the OEM and the

remanufacturer. We also consider the supply chain members to be risk-neutral and profit

maximizing and to have complete information for the games (Cachon and Lariviere, 1999;

Goyal and Netessine, 2007). Furthermore, according to Atasu et al. (2008); Ferrer and

Swaminathan (2006); Ferguson and Toktay (2006); Majumder and Groenevelt (2001);

Ray et al. (2005), we apply the assumption that a new product purchased in the previ-

ous periods cannot provide positive utility for the customers in the subsequent periods;

thus, the product has a useful lifetime of only one sale period. This assumption claims

that the consumers’ purchasing behaviors across the periods are independent. Through-

out the paper, we let the subscript i take the values of r, n and o, denoting the third-party

remanufactured product, the new product, and OEM-remanufactured product, respec-

tively. In addition, let k take the values of r and o, denoting the remanufacturer and the

OEM, respectively.

2.1. Market demand

We consider that the market consists of Q consumers, who are price sensitive and

make purchasing choices depending on their utility functions. A consumer’s valuation for

a new product is denoted by α, and her/his valuation for a remanufactured product is

assumed to be lower, denoted by ρα (0 < ρ < 1). For the sake of simplicity, ρ̄ ≡ 1 − ρ.

Following Ghosh and Morita (2012); Salop (1979) and Shulman et al. (2011), we let x

(f(x) ∼ Uniform[0, 1]) denote each consumer’s location in a Salop’s circular city, which

represents the product characteristic space and enables us to formulate the changes on

demand when the OEM opts to offer OEM-remanufactured products. Moreover, we cap-

5
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(a) case I (b) case II
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Figure 1. Formulation of production differentiation (thick arc: χr, dotted arc: χn, gray arc: χo)

ture the heterogeneity of consumer preference by assuming that consumers are uniformly

distributed along the circle of circumference, in which product i locates at the point xi.

We use |xa −xb| to denote the minimum distance between the points xa and xb, i.e., the

closer arc length around the circle. Therefore, the utility that a type-x consumer receives

from a third-party remanufactured product is Ur = ρα− pr − |x− xn|, the utility from

a new product is Un = α − pn − |x − xn|, and the utility from OEM-remanufactured

product is Uo = ρα − po − |x − xo|. Note that we focus on the case where α is large

enough so that each consumers can receive positive utility from at least one product.

Each consumer locates between two kinds of products and buys the product that pro-

vides him or her with the higher utility. In case I, the new and third-party remanufactured

products are located equidistantly around the circle, as depicted in Figure 1(a). Thus,

the distance between xr and xn equals 1/2. By solving Ur = Un, we derive two indiffer-

ence points θrn = (1/2− α(1− ρ) + pn − pr)/2 and θnr = (1/2 + α(1− ρ) + pn − pr)/2

on which consumers are indifferent between the new and third-party remanufactured

products. The consumers who locate in χr ≡ [θnr, xr]∩ [xr, θrn] purchase the third-party

remanufactured products, and the remainder proportion of consumers purchase the new

products. As a result, the demand quantity of the third-party remanufactured and new

products can be calculated as

6
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dr =Q×
∫

x∈χr

f(x) dx =
Q

2
(1− 2αρ̄+ 2pn − 2pr) ,

dn =Q×
∫

x∈χn

f(x) dx =
Q

2
(1 + 2αρ̄− 2pn + 2pr) .

In case II, because both the new and OEM-remanufactured are produced and sold by

the OEM, consumers may perceive a certain degree of similarity between these two

products, whcih may intensifies proudct cannibalization. In reality, many OEMs concern

that their owned remanufactured products would severely cannibalize their sales of new

products, and consequently they do not offer remanufactured products (Agrawal et al.,

2012; Ferguson, 2010; HP Inc., 2009). We formulate the level of consumers’ perceived

similarity between the new and OEM-remanufactured products in terms of z, 0 ≤ z <

1/3. Thus, we have |xn − xo| = 1/3 − z, |xr − xn| = 1/3 + z, and |xo − xr| = 1/3, as

shown in Figure 1(b). This formulation is reasonalbe to show that consumers experience

the greatest product differentiation between the new and third-party remanufactured

products, because these two products are different in product types and are provided by

different manufacturers. Next, solving the equality of the utilities between two products

gives the indifference points θrn, θno, and θor. The consumers who locate on χi ≡ [θji, xi]∩
[xi, θij′ ] (j, j

′ ∈ {r, n, o}/i and j′ �= j) purchase product i. Hence, the demand quantity

of the products in case II can be derived as follows

dr =
Q

2

(

2

3
+ z − αρ̄+ pn + po − 2pr

)

,

dn =
Q

2

(

2

3
+ 2αρ̄− 2pn + po + pr

)

,

do =
Q

2

(

2

3
− z − αρ̄+ pn − 2po + pr

)

.

2.2. Case I: OEM only provides new products

Before the processes of recovery, the remanufacturer has to collect the used products

for remanufacturing. We use γ Q to denote the available quantity of used products in

the return market, where γ is a scale parameter compared with the sales market. Ac-

cording to Ferguson and Toktay (2006), we formulate that the remanufacturer incurs a

variable collection cost that is convex increasing in the collection quantity of used prod-

ucts, specifically, in the quadratic form κ d2r, where κ is an elasticity parameter and dr

is the quantity of used products for remanufacturing. This formulation is intended to
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capture the fact that the marginal cost required for additional quantity of collection is

increasing. In production processes, the OEM bears a production cost c per unit, and

the remanufacturer carries a recovery cost c−δr per unit, where δr denotes a unit of cost

savings from remanufacturing (Atasu et al., 2008; Ferrer and Swaminathan, 2006, 2010).

Because the capacity for remanufacturing depends on the availability of used products,

the remanufacturer’s profit-maximizing problem is constrained by the available quantity

of used products, as follows:

max
pr≥0

Πr = (pr − c+ δr − κ dr)dr, s.t. dr ≤ γ Q. (1)

The OEM’s objective can be written as the following:

max
pn≥0

Πn = (pn − c)dn.

The OEM and the remanufacturer determine their price decisions simultaneously,

knowing that they will face price competition in the sales market. We derive the equi-

librium prices of case I, as shown in Proposition 1 (please note that the proofs of the

propositions presented in this paper are all included in the online supplementary):

Proposition 1 (i) There exists a unique equilibrium price for each chain member. (ii)

Let γ̄ ≡ (3− 2(αρ̄− δr))/(6 + 4Qκ). When γ ≥ γ̄, the capacity constraint in (1) is held

such that the equilibrium prices of case I can be derived as

p∗r =
3 + 6c+ 6Qκ+ 4cQκ− 2(α+ 2Qακ)ρ̄− 4δr

6 + 4Qκ
, and

p∗n =
3 + 6c+ 4Qκ+ 4cQκ+ 2αρ̄− 2δr

6 + 4Qκ
.

When γ < γ̄, the remanufacturing capacity is constrained by the availability of used

products such that the equilibrium prices of case I are given by p̃∗r = 3/2 + c− 2γ − αρ̄,

and p̃∗n = 1 + c− γ.

Proposition 1 shows that there exists a threshold of the return market scale above which

remanufacturing is no longer constrained by the available quantity of used products.

Moreover, we assert that the equilibrium prices in both statuses of remanufacturing

are unique. By substituting the equilibrium prices into the demands and profits of the

OEM and the remanufacturer, we can obtain their demands and profits at equilibrium.

To gain intuition, we illustrate the members’ choices of prices at equilibrium through

an example with α = 1.2, ρ = 0.75, c = 0.2, δr = 0.1, κ = 0.01 and Q = 25. If γ ≥
γ̄ = 0.3714, the remanufacturer obtains a sufficient capacity for remanufacturing, and the
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chain members determine their prices as p∗r = 0.6571 and p∗n = 0.8286. The corresponding

members’ profits are Π∗
r = 4.3112 and Π∗

o = 9.8776. However, if γ = 0.35 < γ̄ = 0.3714,

the remanufacturer’s capacity is constrained, and the members adjust their equilibrium

prices as p̃∗r = 0.8 and p̃∗n = 0.9. Notably, the members’ profits are improved: Π̃∗
r = 4.6875

and Π̃∗
o = 12.2500. This result is due to the absence of severe price competition when the

remanufacturer chooses his price at the level to which all the available quantity of used

products are remanufactured.

The following proposition characterizes the trends of the threshold γ̄ with regard to

parametric changes.

Proposition 2 ∂ γ̄/∂ α < 0, ∂ γ̄/∂ ρ > 0, ∂ γ̄/∂ δr > 0, ∂ γ̄/∂ κ < 0, and ∂ γ̄/∂ Q < 0.

From of Proposition 2, we acknowledge that the capacity for remanufacturing is less

likely to be constrained when the quantity of used products increases. Moreover, when

the remanufacturer faces the increasing collection cost or the higher consumer valuation

for the new product, the remanufacturer will decrease his production quantity, and thus,

his capacity is also less possible to be constrained. On the contrary, when the consumer

valuation for the third-party remanufactured product increases or when remanufactur-

ing provides greater cost savings, the remanufacturer increases the production quantity,

leading the remanufacturer’s capacity to be more probably limited.

2.3. Case II: OEM provides new and OEM-remanufactured products

In case II, both of the chain members collect used products for remanufacturing,

and hence, they share the available quantity γ Q. Let γo and γr (γo + γr = γ) denote

the shares of γ held by the OEM and the remanufacturer, respectively. We model the

OEM’s cost structures associated with collection and remanufacturing similar to those

of the remanufacturer, that is, the OEM obtains a unit of cost savings δo and incurs the

collection cost κ d2o. The remanufacturing problems of the remanufacturer and the OEM

are constrained by their collected units; specifically, their objectives are given by

max
pr≥0

Πr = (pr − c+ δr − κ dr)dr, s.t. dr ≤ γr Q, (2)

and

max
pn,po≥0

Πo = (pn − c)dn + (po − c+ δo − κ do)do, s.t. do ≤ γo Q. (3)

The equilibrium prices of case II can be obtained as shown in Proposition 3.

9
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Proposition 3 (i) There exist unique equilibrium prices for the chain members. (ii) Let

γ̄r ≡ 16 + 6z + 3Q(6 + z)κ− 3α(2 + 3Qκ)ρ̄− 6δo + 3(4 + 3Qκ)δr
36 + 3Qκ(19 + 6Qκ)

and

γ̄o ≡ 20− 15z + 24Qκ− 6Qzκ− 3α(7 + 6Qκ)ρ̄+ 3(11 + 6Qκ)δo − 12δr
6(12 +Qκ(19 + 6Qκ))

.

Member k’s capacity for remanufacturing is unconstrained by the available quantity of

used products whenever γk ≥ γ̄k. The equilibrium prices can be derived as follows (all of

the equilibrium prices are detailed in Appendix A):

(1) when γr < γ̄r and γo < γ̄o, pr = p̃′
†
r pn = p̃′

†
n, and po = p̃′

†
o;

(2) when γr < γ̄r and γo ≥ γ̄o, pr = p̃†r, pn = p̃†n, and po = p̃†o;

(3) when γr ≥ γ̄r and γo < γ̄o, pr = p′†r, pn = p′†n, and po = p′†o;

(4) When γr ≥ γ̄r and γo ≥ γ̄o, pr = p†r, pn = p†n, and po = p†o.

Proposition 3 states that in case II, member k’s capacity for remanufacturing is con-

strained by the availability of used products when the scale of return market obtained

by member k is under a threshold γ̄k. Hence, four possible scenarios emerge based on

the statuses of the chain members’ remanufacturing capacities, and there exist unique

equilibrium prices in each scenario.

3. Analysis

In this section, we characterize the chain members’ equilibrium prices and demands

with regard to the changes in cost- and market-associated parameters. The characteristics

of the equilibrium prices in case I are identified in Proposition 4.

Proposition 4 (i) The parameter effects on the equilibrium prices in case I are char-

acterized in Table 1. (ii) The ordinal relationships of the equilibrium prices in case I are

as follows: p̃∗k > p∗k and P ∗
n > P ∗

r , where P ∈ {p, p̃}.
Part (i) of Proposition 4 reveals that when γ ≥ γ̄, the equilibrium prices of the new

and remanufactured products behave differently with regard to the changes of consumer

valuation: The product with the greater consumer valuation will be sold with a higher unit

sales price, leading the rival product to be sold with a lower unit sales price. Nonetheless,

when γ < γ̄, the absence of price competition results in that p̃∗r depends on the available

quantity of used products and p̃∗n is independent of the consumer valuation. With respect

to the effects of cost parameters, we observe that when γ < γ̄, the absence of price
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Table 1

Trends of the equilibrium prices in case I with respect to parametric changes

Equilibrium prices (P )

Parameter (ψ) p∗r p∗n p̃∗r p̃∗n

α ↘ ↗ ↘ –

ρ ↗ ↘ ↗ –

Q ↗ ↗ – –

κ ↗ ↗ – –

δr ↘ ↘ – –

“↗”: ∂ P/∂ ψ > 0; “↘”: ∂ P/∂ ψ < 0; “–”: ∂ P/∂ ψ = 0.

competence leads both of the equilibrium prices to be independent of Q, κ, and δr.

When γ ≥ γ̄, the equilibrium prices behave consistently with regard to the market

size Q and cost-associated parameters κ and δr: The greater size of the sales market

mitigates the intensity of price competition and thus leads both of the equilibrium prices

to increase. Moreover, the greater collection cost (cost savings) increases (decreases) the

remanufacturer price, and then the intensity of price competition becomes weak (strong),

which makes the OEM rise (decrease) her price.

Part (ii) of Proposition 4 indicates that as long as the collected quantity of the used

products is not sufficient for remanufacturing, the remanufacturer determines the price

at the level to which dIr = γ Q, and thus price competition between the OEM and the

remanufacturer vanishes. As a result, the chain members choose the greater prices at

equilibrium in the status when remanufacturing is constrained. Moreover, because the

remanufactured products possess lower costs in production and consumers experience the

higher valuation for the new product than the third-party remanufactured product, the

remanufacturer will stimulate demand by choosing a lower sales price for his remanufac-

tured product than that of the new product at equilibrium. Such scenarios have occurred

in reality; for example, Gray and Charter (2007) pointed out that due to the energy and

material cost savings, the remanufactured products could be (and sometimes were) sold

at 30-70% of the prices of the new products.

We now turn the attention to the effects of parametric changes on the equilibrium

demands in Proposition 5.

Proposition 5 The trends of the demands at equilibrium with respect to the changes in

α, ρ, z, δr, and δo are summarized in Table 2.
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Table 2

Trends of the equilibrium demands with respect to parametric changes

Demands at equilibrium (D)

Case I Case II

(ψ) d∗r d∗n d̃∗r d̃∗n d†r d†n d†o d̃†r d̃†n d̃†o d′†r d′†n d′†o d̃′†r d̃′†n d̃′†o

α ↘ ↗ – – ↘ ↗ ↘ – ↗ ↘ ↘ ↗ – – – –

ρ ↗ ↘ – – ↗ ↘ ↗ – ↘ ↗ ↗ ↘ – – – –

z – – – – ↗ ↗ ↘ – ↗ ↘ ↗ ↘ – – – –

δr ↗ ↘ – – ↗ ↘ ↘ – – – ↗ ↘ – – – –

δo – – – – ↘ ↘ ↗ – ↘ ↗ – – – – – –

“↗”: ∂ D/∂ ψ > 0; “↘”: ∂ D/∂ ψ < 0; “–”: ∂ D/∂ ψ = 0.

From Proposition 5, we note that the demands in case I and case II behave similarly

and the demand of a remanufactured product will be independent of the parametric

changes once its capacity is constrained. When consumers evaluate the new product

with greater valuation, the demands of the new product increase but the demands of the

remanufactured products decrease; however, the demands will be changed in the opposite

direction with respect to ρ. Moreover, because member k will choose a lower sales price

for her/his remanufactured product when obtaining the greater cost savings δk, the price

advantage increases the demand of her/his remanufactured products but decreases the

demands of the new products and the competitor’s remanufactured products. When con-

sumers experience the higher level of consumers’ perceived similarity, the fiercer product

cannibalization between the OEM’s products benefits the demands of the third-party re-

manufactured products but hurts the demands of the OEM-remanufactured product. It

is notable that the higher level of the perceived similarity is not harmful to the demands

of the new product, except when the OEM’s remanufacturing is constrained. That is

because the OEM will adjust the pricing strategy to divert the demands into the new

product which gives the higher sales margin, which, however, is not held whenever the

OEM’s pricing strategy is limited by the bindingness of remanufacturing.

In the following proposition, we explore the effects of parametric effects on the chain

members’ equilibrium profits. However, in case II, because the OEM’s profits possess the

characteristics of both new and remanufactured products, the analyses of the OEM’s prof-

its is analytical intractable, and hence we focus on the statuses when the price competition

from the remanufacturer is absent (i.e., the remanufacturer’s capacity is constrained).

Proposition 6 The equilibrium profits of the remanufacturer and the OEM behave as
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follows: In case I,

(i) ∂Π∗
r/∂ α < 0, ∂Π∗

r/∂ ρ > 0, ∂Π∗
r/∂ δr > 0, ∂ Π̃∗

r/∂ α < 0, ∂ Π̃∗
r/∂ ρ > 0, ∂ Π̃∗

r/∂ δr >

0;

(ii) ∂Π∗
o/∂ α > 0, ∂Π∗

o/∂ ρ < 0, ∂Π∗
o/∂ δr < 0, ∂ Π̃∗

o/∂ α = ∂ Π̃∗
o/∂ ρ = ∂ Π̃∗

o/∂ δr = 0.

In case II,

(iii) ∂ Φ†
r/∂ α < 0, ∂ Φ†

r/∂ ρ > 0, ∂ Φ†
r/∂ z > 0, ∂ Φ†

r/∂ δr > 0, ∂Π†
r/∂ δo > 0, ∂ Π̃†

r/∂ δo =

0, ∂Π′†
r/∂ δo > 0 ∂ Π̃′†

r/∂ δo = 0, where Φ ∈ {Π, Π̃,Π′, Π̃′};
(iv) ∂ Π̃†

o/∂ α > 0, ∂ Π̃†
o/∂ ρ < 0, ∂ Π̃†

o/∂ z > 0, ∂ Π̃†
o/∂ δr = 0, ∂ Π̃†

o/∂ δo < 0;

(v) ∂ Π̃′†
o/∂ α < 0, ∂ Π̃′†

o/∂ ρ > 0, ∂ Π̃′†
o/∂ z < 0, ∂ Π̃′†

o/∂ δr = 0, ∂ Π̃′†
o/∂ δo > 0.

From Proposition 6, when OEM’s remanufacturing is unconstrained, the greater con-

sumer valuation for the new (remanufactured) product is harmful (beneficial) for the sales

of the remanufactured product sold by the remanufacturer in both cases. The result is

attributed to the decreases (increases) of the sales price and demand of the third-party

remanufactured product. On the contrary, the increase (decrease) of α (ρ) is beneficial

for the sales of the new product sold by the OEM. Each of the chain members can ben-

efit from obtaining the greater cost savings due to the increasing price competitiveness,

but she/he hurts by the greater rival cost savings. Moreover, the increase of consumers’

perceived similarity between the new and OEM-remanufactured products is avail to the

remanufacturer and the OEM in case II. This result manifests that while facing the

increase of the consumer perceived similarity, the OEM’s price strategy that shifts the

demands to the new product is beneficial for the OEM. In other words, the OEM’s profit

mainly depend on the sales of new product. Thus, the OEM’s profit decreases in her cost

savings, i.e., ∂ Π̃†
o/∂ δo < 0, because the increases of do hurts the OEM’s sales of new

product.

When OEM’s remanufacturing is constrained, we find that the parameters have no

impacts on the OEM’s profit in the absence of OEM-remanufactured product. However,

in the presence of OEM-remanufactured product, the parameters behave differently on

Π̃′†
o from Π̃†

o. Specifically, Π̃
†
o behaves similar to the remanufacturers’ profit with regard to

the changes of parameters, except z. As a result, we infer that the OEM’s profit is mainly

contributed by the sales of the OEM-remanufactured product. When the availability

of used products limits both chain members’ remanufacturing capacities, OEMs can

mitigate the negative impact by introducing OEM-remanufactured products into the
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market when faced the increase of ρ and δo. However, the OEM’s adjustment of price

strategy becomes ineffective, and hence the increase of the consumers’ perceived similarity

is harmful to the OEM.

We now numerically demonstrate the sensitivity of the chain members’ equilibrium re-

sults. In Figure 2, we discuss of the impacts of the change in the remanufacturing status

on the rival equilibrium profit in case II regarding the effects of ρ, α, Q and z. It can

be observed that each of the chain members can gain benefit whenever the competitor’s

remanufacturing is constrained because of the absence of price competition from the rival

remanufactured product. Moreover, as consumer valuation for remanufactured products

is greater, the bindingness of each member’s remanufacturing will lead to the greater

benefit for the competitor. On the contrary, when consumer valuation for new prod-

ucts is greater, the influence of the remanufactured products is mitigated, and thus each

member obtains the smaller benefit from the bindingness of the rival remanufacturing.

Moreover, because the greater market scale amplifies the impacts of price competition,

the bindingness of the rival remanufacturing leads to a higher benefit when the market

scale is greater. In addition, the influence of the market scale on the OEM’s profit is

more significant than that on the remanufacturer’s profit. This result indicates that for

obtaining a higher profit, the OEM is suggested to offer remanufactured products to

seize the availability of used products for the remanufacturer when the market scale is

great. Besides, we find that when consumers perceive the higher similarity between the

OEM’s products, the impact of the OEM-remanufactured product on price competition

is dampened, and thus the bindingness of the OEM’s remanufacturing is less benefi-

cial to the remanufacturer. Contrarily, the third-party remanufactured product is more

competitive when z increases, and thus the bindingness of the remanufacturer’s capacity

leads to a greater benefit for the OEM. Therefore, the OEM should strategically collect

the used products to deter the remanufacturer’s capacity when consumers perceive the

higher similarity between the OEM’s products.

4. Conclusions

This study provides insights for OEMmanagers who may choose to remanufacture their

end-of-life products to decrease the intensity of competition from remanufacturers. We

formulate a two-period model in which only the OEM exists in the market and sells new
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(a) (Π′†
r|γr=0.58,γo=0.12)− (Π†

r|γr=0.45,γo=0.25) (b) (Π̃†
o|γr=0.2,γo=0.5)− (Π†

o|γr=0.45,γo=0.25)
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Figure 2. Impacts of the status of remanufacturing capacities with regard to percent changes in param-

eters (α = 1.3, ρ = 0.7, c = 0.3, δr = δo = 0.1, κ = 0.01, Q = 15, and z = 0.1).

products in the first period; subsequently, the remanufacturer enters the market to com-

pete with the OEM on their prices and the OEM opts to introduce OEM-remanufactured

product to deter the remanufacturer in the second period. Our model captures some of

the key factors describing purchasing choices of heterogeneous consumers and deriving

OEMs to launch remanufacturing processes. We further characterized the effects of these

factors on the equilibrium prices, demand quantities, and profitabilities and provided a

comparative analysis for elaborating the impacts of the entry of OEM-remanufactured

products.
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Table 3

Summary of equilibrium prices of case II

When γr < γ̄r and γo < γ̄o

p̃′†r = 1
3
(6 + 3c+ z − 3αρ̄− 4γo − 8γr) ,

p̃′†n = 1
3
(4 + 3c− 2γo − 4γr)

p̃′†o = 2 + c− z
3
− αρ̄− 2γo − 2γr

When γr < γ̄r and γo ≥ γ̄o

p̃†r =
2(1+Qκ)(6+3c+5z−3αρ̄−12γr)+η2

12+9Qκ

p̃†n =
20+18c+6z+Q(18+15c+7z)κ+3α(2+Qκ)ρ̄−24(1+Qκ)γr+η2

6(4+3Qκ)

p̃†o =
(2+3Qκ)(6+3c+5z−3αρ̄−12γr)+3η2

6(4+3Qκ)

When γr ≥ γ̄r and γo < γ̄o

p′†r =
(1+2Qκ)(10+9c−9z+3αρ̄−12γo)+4η1

33+18Qκ

p′†n =
16+21c−10z+2Q(8+9c−6z)κ+6α(3+2Qκ)ρ̄−6(1+2Qκ)γo+2η1

33+18Qκ

p′†o =
24+15c−26z+6Q(4+3c−4z)κ−6αρ̄−6(7+6Qκ)γo+3η1

33+18Qκ

When γr ≥ γ̄r and γo ≥ γ̄o

p†r =
4(1+Qκ)η1+(1+2Qκ)(2(1+Qκ)(2+3c−z+3α−3αρ)+η2)

36+3Qκ(19+6Qκ)

p†n =
(14+5Qκ(5+2Qκ))(2+3c−z+3α−3αρ)+4(1+Qκ)η1+(1+2Qκ)η2

6(12+Qκ(19+6Qκ))

p†o =
(2+3Qκ)((1+2Qκ)(2+3c−z+3α−3αρ)+2η1)+(7+6Qκ)η2

6(12+Qκ(19+6Qκ))

η1 ≡ 6c+ (2 + 3z)(1 + 2Qκ)− 3(α+ 2Qακ)ρ̄− 6δr

η2 ≡ 4 + 6c− 4z + 6Qκ+ 3cQκ− 7Qzκ− 3Qακρ̄− 6δo

18
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ABSTRACT 

 

Previous literature already made a wide variety of insightful explorations into demand-side 

information sharing. However, research efforts have rarely been made into supply-side 

information sharing. In this paper, a simulation model with mixed-integer programming was 

built to simulate ordering, production planning, and supplying activities with and without 

supply information sharing in a three-level capacitated supply chain consisting of multiple 

suppliers, one manufacturer and multiple retailers. The simulation results indicate that supply 

information sharing can significantly reduce total cost and enhance service level of the whole 

supply chain and its members. In addition, the impacts of supply information sharing on the 

supply chain performance are heavily moderated by capacity limitations and resources 

constraints. The findings of this paper provide important reference for supply chain managers 

to implement supply information sharing in order to improve decision-making process, 

reduce uncertainties, and increase visibility in supply chain operations. 

Keywords: Supply Chain; Information Sharing; Simulation 

 

 

 

1 INTRODUCTION 

 

The globalization of business, the innovative requirements in the customer service, the stress 

on timely and quality-oriented competition, and the availability of cost-effective information 

technologies are the elements that drive business operations. Current business competition 

shifts from individual businesses versus individual businesses to supply chain versus supply 

chain. Information sharing is a prerequisite for coordinated supply chain operations. Mentzer 

et al. [15, p.8] defined information sharing as “the willingness to make strategic and tactical 
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data available to other members of the supply chain.” 

 

Previous literature already made a wide variety of insightful explorations into demand-side 

information sharing [2], [6], and [11]. However, research efforts that have been made into 

supply-side information sharing are still not enough. In this paper, a simulation model with 

mixed-integer programming was built to simulate ordering, production planning, and 

supplying activities with and without supply information sharing in a three-level capacitated 

supply chain consisting of multiple suppliers, one manufacturer and multiple retailers. 

 

The rest of this paper is organized as follows. In section 2, we review the related literature. 

The research models and the research hypotheses are introduced in section 3. Then, the 

research results were analyzed in section 4. Finally, we conclude in section 5. 

 

2 LITERATURE REVIEW 

 

At the beginning, different two-stage supply chain structures have been extensively and 

thoroughly studied in the literature. In their pioneering attempt, Lee, So, and Tang [14] 

developed an analytical model of a two-stage supply chain that consists of a retailer and a 

manufacturer, and analyzed the benefit of order information sharing. The results showed that 

information sharing could provide significant inventory reduction and cost savings to the 

manufacturer. The retailer obtains no direct benefits from information sharing alone, but gets 

benefits from lead time reduction. Zimmer [24] considered a supply chain, consisting of one 

producer and one supplier, in a Just-in-Time environment where the supply of the component 

is uncertain due to an unstable availability of the capacity of the supplier, and compared the 

worst case, where no information exchange between the two parties, with the best case, 

where all decisions are chosen simultaneously by a central planner. Yao and Dresner [19] 

investigated inventory management practices before and after implementing information 

sharing, continuous replenishment programs, and vendor managed inventory in a two-level 

supply chain.  

 

Some other research examined the benefit of information sharing under more complex 

two-level, even three-level, or multiple level supply chain structures. Cachon and Fisher [5] 

examined the value of sharing demand and inventory information in a model of one supplier 

and N identical retailers facing stationary stochastic consumer demand. They compared these 

two levels of information sharing policy and found that supply chain cost is slightly lower 

with full information policy than with traditional information policy. The result seems 

contrary to what they originally expected that significant benefits would appear in the full 

information policy. Some limitations of their model include no capacity constraints, known 

demand, identical retailers, and single source for inventory. Zhao, Xie, and Zhang [23] 

explored the impacts of information sharing and ordering coordination on the performance of 

a supply chain including one capacitated supplier and four retailers under demand uncertainty. 

They found that information sharing and ordering coordination significantly influence the 

supply chain performance represented by total cost and service level, and the influence is 

considerably moderated by demand patterns and capacity tightness.  

 

Iyer and Ye [9] established a logistics system where inventory is held at the level of the 

customers, the retail store and the warehouse managed by a manufacturer, and found that 

information sharing reduces high inventory costs borne by the manufacturer for promotion 
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support. Hence, retail promotion information sharing makes retail promotions more profitable 

for the manufacturer than with no promotions at all. But the three-level supply chain in this 

study does not include the manufacturing process, and they only consider promotion-related 

information sharing. Munson and Rosenblatt [16] extended previous quantity discounts 

research under a two-level supply chain into a three-level chain 

(supplier-manufacturer-retailer) and explored the benefits of using quantity discounts on both 

ends of the supply chain. They showed that coordinated quantity discounts decision with 

upstream and downstream could simultaneously and greatly reduce costs compared to 

focusing only on downstream. 

 

Lau, Huang, and Mak [11] conducted a multi-agent based simulation research to explore the 

impact of information sharing on inventory replenishment in a three-level supply chain 

structure. The major contribution of this paper is that it tested the impact of information 

sharing and other simulation parameters, such as demand variance, lead times, capacity and 

order batch size, over three different three-level divergent supply chain structures which 

consist of retailers, distributors, and a capacitated manufacturer distributing a single product. 

In spite of the contributions to information sharing literature, this study still has some 

weaknesses. Firstly, although it includes the manufacturer in the three-level supply chain 

structure, it merely focuses on inventory replenishment between supply chain members by 

using simple inventory policy (R, Q). So it does not consider the manufacturer’s production 

planning process. Secondly, it only investigates the scenario in which a supply chain deals 

with a single product. The impact of information sharing in a multi-product scenario is a 

more practical situation that deserves to be studied. Wu and Cheng [17] analytically explored 

the value of demand information sharing in a three-level serial supply chain and found that 

the distributor and the manufacturer experience inventory and expected cost reduction 

because of increased information sharing. The benefit of information sharing was largely 

obtained by upstream supply chain members. This finding is similar to [3], [14], and [20].  

 

Recently, Arshinder, Kanda, and Deshmukh [1] indicated that more complex structures that 

reflect real picture of complex interactions in supply chain should be investigated. Jeong and 

Leon [10] expressed a similar point of view.  

 

As commented by Choi [7], most studies focus on demand-side information sharing. Previous 

research documented a wide variety of benefit from demand-side information sharing, such 

as inventory reduction, cost savings and service improvement. Supply-side information 

sharing should also improve supply chain performance. Huang et al. [8] indicated that sharing 

capacity information of each player in a supply chain is essential for integrated planning. Lee 

and Whang [13] suggested that capacity information sharing can contribute to mitigating 

potential shortage gaming behavior, thereby countering a potential source of the bullwhip 

effect. By sharing capacity information well in advance, the downstream supply chain 

partners can coordinate and prepare against possible shortages, and make more practical 

plans. For example, a manufacturer could make use of its supplier’s production or delivery 

schedule to improve its own production schedule. Its supplier may iron out peaks and valleys of 

volatile demand. On the other hand, by knowing its supplier’s capacity status, a buyer could 

rearrange its procurement plan to avoid or reduce possible shortage by postponing or 

advancing its purchase. In case of knowing shortage of finished goods or supply chain 

resources (production capacity and raw material availability), deliveries of substitute products 

should be considered. Thus, the benefits of sharing supply information could be the reduction 

of missed business opportunities and the enhancement of revenue and profitability by 

increasing the aggregate sales. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1769



 

 

 

Analytical models which are suitable for relatively simple situations and concepts dominate 

information sharing research. However, most real-world systems are too complex to allow 

realistic models to be evaluated analytically [12]. Compared with analytical approach and 

mathematical programming approach, simulation approach has some intrinsic advantages. 

First, simulation has greater flexibility that decision makers prefer. In terms of acceptance, a 

validated simulation is better than complicated analytical models. Second, simulation has the 

ability to replicate and isolate probabilistic functions and activities within a system for specific 

study. Third, simulation models can be used to explore the impacts of qualitative factors on a 

supply chain. Yet, qualitative factors cannot easily be incorporated into analytical models. 

Fourth, simulation models can be closer to real systems than analytical and mathematical 

programming models. With the increasing intricacy of supply chain phenomena, simulation 

approach would be used more extensively. 

 

3 RESEARCH MODEL 

A hybrid approach of computer simulation and mixed-integer programming (MIP) were 

employed in this paper. A computer program was built to simulate the operations of a 

three-stage manufacturing supply chain by using C++ and runs on a Dell PowerEdge 4400 

server with Linux operating system. 

 

3.1 Basic Assumptions 

The following assumptions were made for the supply chain model: 

1) The supply chain consists of three capacitated suppliers, one capacitated manufacturer, 

and four retailers.  

2) The manufacturer produces two functional products in a make-to-stock process, which 

consume the same key resource and can substitute each other to some extent. Production 

lead time is assumed to be zero. Capacity absorption rate for both products is equal to one, 

that is, one unit of product needs one unit of resource to produce.  

3) Each product needs two components (raw materials), and one of the two components is a 

common component. The usage rate of all the raw materials for the two products is one.   

4) The retailers are confronted with uncertain, time-varying customer demands for both 

products. The average demand for each product is 1000 units at each period. In turn, the 

manufacturer faces demands from the retailers for replenishing their inventories, so the 

retailers’ average demand for each product is 4000 units at each period. Sufficient initial 

inventories are provided for each retailer and the manufacturer to avoid not having enough 

inventories to satisfy demands at the beginning of the simulation. The manufacturer needs 

to place orders for raw materials to its suppliers when inventories of raw materials are not 

enough.  

5) The lead times of placing orders from the retailers to the manufacturer and from the 

manufacturer to raw material suppliers are assumed to be zero.  

6) The suppliers are end suppliers; thus they do not need to order raw materials from other 

suppliers to make their own products.  

7) The manufacturer employs MRP system to organize its production activities.  
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8) Each supplier is the only provider for the manufacturer for one specific raw material, and the 

manufacturer is the only customer for each supplier.  

9) Transportation lead times from the suppliers to the manufacturer and from the 

manufacturer to the retailers are assumed to be one period. Transportation capacity of a 

vehicle is assumed to be large enough for any large order. 

10) Downstream partners pay for the regular transportation cost, and upstream partners pay 

for backorder transportation cost. 

11) The determination of cost structure: All cost figures are from a real case of a beverage 

company whose supply chain structure is similar to the one we studied.  

 

3.2 Independent and Dependent Variables of the Simulation 

3.2.1 Independent Variables of the Experimental Design 

The simulation parameters used in the model are summarized in Table 1.  

Table 1 Simulation Parameters 

Variable Name Label Levels Values 

Supply-side Information Sharing SSIS 2 NIS, SIS 

Capacity Tightness CT 3 High, Mid, Low 

Availability of Raw Materials ARM 4 BH, BL, UnBH, UnBL 

 

1) Supply-Side Information Sharing (SSIS)  

 

Two levels of SSIS such as no supply information sharing (NIS) and supply information 

sharing (SIS) will be examined. NIS means upstream members do not share supply 

information with downstream members. SIS means upstream members share supply 

information with downstream members.  

 

2) Capacity Tightness (CT)  

CT reflects how tight production capacity of the manufacturer is, comparing with the demand 

it faces. It is defined to be the ratio of the total available capacity to the total capacity needed. 

It is the reciprocal of capacity utilization. Because we assume the capacity absorption rate is 

one, that is, one unit of product needs one unit of resource to produce; the total demand to be 

satisfied is equivalent to the total capacity needed. Therefore, the total available capacity 

equals the total demand to be satisfied times CT. We assume that available capacity is evenly 

distributed over all simulation periods. Three levels of capacity tightness, Low (1.33), Middle 

(1.18), and High (1.05), which correspond to capacity utilization of 75 percent, 85 percent 

and 95 percent, respectively, are set in the simulation. These CT values are also employed in 

[4], [22], and [23].   

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1771



 

 

 

3) Availability of Raw Materials (ARM)  

 

ARM states the capability of the suppliers to be able to supply raw materials to the 

manufacturer. Under the circumstance of supply chain management, a manufacturer needs 

not only to take into consideration its own internal capacity constraints, but also external 

resources constraints, such as its suppliers’ supply capability, in order to have a feasible MPS. 

Different suppliers may not have the same level of supply capability. Some suppliers have 

ample resources and others do not. We divide the levels of available raw materials of the 

three suppliers into four categories such as unbalanced and high availability (UnBH), 

unbalanced and low availability (UnBL), balanced and high availability (BH), and balanced 

and low availability (BL). Unbalanced availability means different suppliers have very 

different levels of supply capability. Balanced availability means different suppliers have 

approximately the same level of supply capability. 

 

3.2.2 Dependent Variables of the Experimental Design 

 

Two categories of criteria, cost and service level, have been used as the dependent variables 

of the experimental design to measure the supply chain performance:  

 

• Total cost of the supply chain (TC):  the sum of ordering cost, transportation cost, 

inventory holding cost and the backorder cost for all supply chain members. 

• The customer service level of the supply chain (SL): the percentage of customer demand 

satisfied by the retailers.  

 

3.3 The Simulation Procedure 

The simulation program developed by Zhao, Xie, and Leung [22] and Zhao and Xie [21] was 

modified to adapt to the new supply chain structure and setting to simulate forecasting, 

ordering, and supplying activities in the supply chain. Genetic algorithm for general 

capacitated lot-sizing problem (GCLSP) developed by Xie and Dong [18] was modified to 

solve MIP model for the manufacturer to develop MPS. An interface was built to link these 

two parts so that simulation parameters and decision variables could be transferred 

interactively between them. The flow chart of the simulation procedure is depicted in Figure 

1.  
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Figure 1  The Simulation Procedure 

 

 

 

3.4 Research Hypotheses 

 

Three hypotheses will be tested in this study:   

 

Hypothesis 1  

The supply information sharing (SIS) will significantly improve the performance of 

supply chain members and the whole supply chain. 

 

Hypothesis 2 

The availability of raw materials (ARM) will significantly influence the supply chain 

performance and the value of supply information sharing. 
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Hypothesis 3 

The availability of raw materials (ARM) will significantly influence the impact of 

capacity tightness (CT) on the value of supply information sharing. 

 

4 RESULTS AND DISCUSSIONS 

The outputs from the simulation experiments were analyzed by using Analysis of Variance 

(ANOVA). The selected results are presented in Table 2 and Table 3. We can see that all the 

main effects and the interaction effects are significant in terms of total cost and service level 

at 1 percent significance level. To examine the impact of the independent variables on the 

dependent variables, Duncan’s multiple-range test was performed to rank their performances. 

The results are presented in Table 4 and Table 5. The discussions, which centered on the 

research hypotheses, are presented below. 

 
 

Table 2 Selected ANOVA Results for Cost Performance 

Dependent Variables TC 

Source F Value Pr>F 

1 SSIS 4756.45 <.0001 

2 CT 533.70 <.0001 

3 ARM 341.28 <.0001 

4 CT*ARM 999.69 <.0001 

5 SSIS*CT*ARM 1348.91 <.0001 

 

 

Table 3 Selected ANOVA Results for Service Level Performance 

Dependent Variables SL 

Source F Value Pr>F 

1 SSIS 7048.02 <.0001 

2 CT 3150.69 <.0001 

3 ARM 436.90 <.0001 

4 CT*ARM 1586.87 <.0001 

5 SSIS*CT*ARM 652.93 <.0001 

 

       

Table 4 Duncan’s Grouping Results of Relative Total Costs 

Simulation  

Parameters 
Value 

Performance 

Measures 

RTC Rank 

SSIS NIS 150.30 2 

 SIS 100.00 1 

CT LOW 100.00 1 

 MID  101.63 2 

 HIGH 106.25 3 

ARM BH 100.00 1 

 BL 149.51 4 

 UnBH 118.19 2 

 UnBL 132.43 3 
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Table 5 Duncan’s Grouping Results of Service Levels 

Simulation  

Parameters 
Value 

Performance 

Measures 

SL Rank 

SSIS NIS 83.24 2 

 SIS 86.67 1 

CT LOW 86.46 1 

 MID  85.71 2 

 HIGH 82.70 3 

ARM BH 96.09 1 

 BL 75.39 4 

 UnBH 85.15 2 

 UnBL 83.19 3 

 

4.1 The Impact of Supply Information Sharing (SIS) on the Supply Chain  

 

Figure 2  

Main Effect of SIS on Relative Total Cost (RTC) and Service Level (SL) 

 
 

Figure 2(a) and Figure 2(b) show the main effects of supply information sharing (SIS) on the 

total cost and service level of the supply chain, respectively. The total cost numbers are 

relative with the minimum being 100. When supply information is shared, the total cost of the 

whole supply chain is greatly reduced. The total cost saving as a result of sharing supply 

information is more than 50 percent. Service level of the whole supply chain under supply 

information sharing is slightly higher than that of no supply information sharing. It seems that 

supply information sharing has more powerful effect on total cost reduction than on service 

level improvement.  

 

By knowing supply information from its suppliers, the manufacturer can develop a feasible 

production schedule that satisfies its internal constraints and external constraints, 

simultaneously. On the other hand, through sharing supply information with the retailers, the 

manufacturer can reduce backorders cost and transportation cost by selling substitute 

products to the retailers. Meanwhile, knowing supply information from the manufacturer, the 

retailers can adjust their purchasing plans by moving the procurement lot-sizes for products 

backward or by buying substitute products, thus reducing backorders and increasing sales. 

Based on these observations, hypothesis 1 is supported. 
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4.2 The Impact of ARM on the Value of SIS 

To analyze the impact of raw materials’ availability on supply information sharing, we 

depicted the relative total cost (RTC) and service level (SL) of the supply chain for different 

combinations of ARM and SSIS in Figure 3.  

 

Figure 3  

Interaction between ARM and SSIS on Relative Total Cost (RTC) and Service Level (SL) 

 

 

Figure 3(a) shows how the availability of raw materials affects the value of supply 

information sharing in terms of cost savings. When there is supply information sharing 

between the suppliers and the manufacturer, RTC is lower than when there is no supply 

information sharing between them. When ARM=BH, there is a slight cost saving through 

sharing supply information. When ARM=BL, this cost saving is even slim. However, the cost 

saving becomes larger when ARM=UnBH and when ARM=UnBL. This is because sharing 

supply information makes no big difference when all raw materials from the suppliers are 

very sufficient (ARM=BH) or very insufficient (ARM=BL). When some raw materials from 

suppliers are sufficient and some are insufficient, the benefit of supply information sharing 

was revealed. The manufacturer can adjust its raw materials purchasing plan on the basis of 

shared raw materials supply information so that the production plan can be feasible, thus 

reducing backorder cost in the manufacturer and inventory holding cost in the suppliers. 

 

Figure 3(b) shows how the availability of raw materials affects the value of supply 

information sharing in terms of service level. When there is supply information sharing 

between the suppliers and the manufacturer, the service level is higher than when there is no 

supply information sharing between them. When ARM=BH, service level improvement 

through sharing supply information is trivial. When ARM=BL, there is almost no 

improvement. When ARM=UnBH, the service level improvement reached the highest. 

ARM=UnBL narrows this improvement. This pattern of service level improvement is 

comparable with the pattern of cost saving in terms of magnitude of benefit of sharing supply 

information under different raw material availability conditions. These observations indicate 

that when different suppliers have unbalanced supply capabilities for the manufacturer, 

sharing supply information of different suppliers with the manufacturer can greatly improve 

supply chain performance.  
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4.3 The Interaction Effect between CT and ARM 

From Table 2 and 3, it is indicated that the interaction effect between CT and ARM is quite 

significant. This effect reflects the interaction between manufacturer’s internal capacity and 

its external resources constraint. To examine the impact of ARM on CT, we plotted the 

relative total cost (RTC) and service level (SL) of the supply chain under different 

combinations of CT and ARM in Figure 4 (a) and Figure 4 (b). 
 

Figure 4  

Interaction between CT and ARM on Relative Total Cost (RTC) and Service Level (SL) 

 
 

Figure 4(a) shows that across different degrees of raw material availability, RTC is the lowest 

when CT=Low, and the highest when CT=High. It also shows the cost savings for CT=Low 

relative to CT=Mid and High by histograms. CS1 is the cost saving for CT=Low relative to 

CT=Mid, while CS2 is the cost saving for CT=Low relative to CT=High. It is worth noting 

that there are almost no cost differences among different capacity tightness when ARM=BL. 

This is because the supplies of all raw materials are extremely insufficient when ARM=BL; 

the availability of raw materials becomes a bottleneck constraint for the manufacturer’s 

production planning. Under such circumstance, capacity tightness of the manufacturer makes 

no difference. For other ARM conditions, there are different degrees of cost savings across 

different capacity tightness levels. The cost savings of CT=Low and Mid relative to CT=High 

under ARM=UnBH is higher than the corresponding cost saving under ARM=UnBL. When 

ARM=UnBH and UnBL, the cost savings across different capacity tightness levels are 

relatively higher than the corresponding cost saving when ARM=BH. The extent of 

unbalanced supplies of raw materials under ARM=UnBL is lower than that under 

ARM=UnBH. This leaves less room for the manufacturer to adjust its procurement plan for 

raw materials. As a result, the performance improvement under ARM=UnBL is lower than 

that under ARM=UnBH.  

 

Figure 4(b) shows that across different degrees of raw material availability, the service level 

is highest when CT=Low, it is lowest when CT=High. It also shows service level 

improvement for CT=Low relative to CT=Mid and High by histograms. SLI 1 is the service 

level improvement for CT= Low relative to CT= Mid, while SLI 2 is the service level 

improvement for CT= Low relative to CT= High. Under ARM=BH, the service level reaches 

the highest across each capacity tightness level, then comes ARM=UnBH with a service level 

in the second highest position, and the service level hits the lowest when ARM=BL. For 

different ARM conditions, there are different service level improvements across different 
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capacity tightness levels. The service level improvements of CT=Low and Mid relative to 

CT=High under ARM=UnBH are hiher than the corresponding service level improvement 

under ARM=UnBL. When ARM=UnBH and UnBL, the service level improvements across 

different capacity tightness levels are relatively higher than the corresponding service level 

improvement when ARM=BH.  

 

These observations indicate that when capacity is less tight, the manufacturer has more 

capacity cushion for revising the production plan to cope with the unbalanced supplies of raw 

materials. Therefore, under ARM=UnBH and UnBL, there is more supply chain performance 

improvement.  

4.4 The Influence of ARM on the Impact of CT on the Value of SIS 

To examine the interaction effects among ARM, CT, and SSIS, we plotted the relative total 

cost (RTC) and service level (SL) of the supply chain for different combinations of CT and 

SSIS under different raw materials availability levels in Figure 5 to Figure 8, respectively.  
 

Figure 5 Interaction between CT and SSIS on Relative Total Cost (RTC) and Service Level (SL) 

when ARM=BH 

 

 

When ARM=BH, the supplies of different raw materials are all sufficient. As shown in 

Figure 5(a), when there is supply information sharing, RTC is lower than when there is no 

supply information sharing under all three capacity tightness levels, and the cost savings 

decrease with CT ranging from High to Low.  

 

As shown in Figure 5(b), the service level under SIS is higher than that under NIS across all 

three capacity tightness levels, and service level improvements decrease when CT changes 

from High to Low. The service level improvements under CT=Low and Mid are far lower 

than that under CT=High. 

 

Although supply chain performance is best when CT=Low, sharing supply information only 

results in a slight performance improvement. When CT=High, the supply chain achieved the 

worst performance; however, performance improvement is the largest through sharing supply 

information. A possible explanation could be as follows. When CT=High, the manufacturer 

almost used up its production capacity. As a result, the manufacturer is very vulnerable to 

order variation.  If supply information is shared, the manufacturer can make use of it to 

make a better decision about how many of each product should be produced and how many 
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of each raw material should be purchased based on the received orders, thereby reducing 

backorder cost. When CT=Low, the manufacturer has enough capacity cushion to cope with 

order variation. Hence, supply information will make a lesser impact on supply chain 

performance. Therefore, we can infer that when capacity tightness is high and all raw 

materials are sufficient, sharing supply information is valuable for the supply chain.  
 

Figure 6 Interaction between CT and SSIS on Relative Total Cost (RTC) and Service Level (SL) 

when ARM=BL 

 

 

When ARM=BL, the supplies of different raw materials are all insufficient. From Figure 6(a) 

and 6(b), it is indicated that under low availability of raw materials, sharing supply 

information makes little difference across different CT levels in terms of total cost as well as 

service level, and the service level of the supply chain slumped greatly as compared to the 

corresponding service level when ARM=BH. This is because the lack of raw materials makes 

the manufacturer unable to generate a feasible production schedule in order to produce 

enough products to satisfy demands. Therefore, extremely insufficient supplies of raw 

materials become the bottleneck of the supply chain operations.  

 

Figure 7 Interaction between CT and SSIS on Relative Total Cost (RTC) and Service Level (SL) 

when ARM=UnBH 
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When ARM= UnBH, the supplies of some raw materials are sufficient, but others are 

insufficient. As shown in Figure 7(a), when there is supply information sharing, RTC is lower 

than when there is no supply information sharing across all three capacity tightness levels, 

and the cost savings are increased when CT is changed from High to Low. Contrary to the 

case under ARM=BH, the largest cost saving is achieved under CT=Low, whereas cost 

saving is the lowest under CT=High. Correspondingly, supply information sharing helps 

improve the service level across different CT levels as shown in Figure 7(b). The largest 

service level improvement is achieved under CT=Low, and the smallest under CT=High. 

 

The reason why performance improvement is better when CT=Low is that UnBH makes 

some raw materials insufficient for the manufacturer who has to change the production 

schedule based on shared supply information; on the other hand, extra capacity gives the 

manufacturer more room to make the production schedule modification possible so that the 

manufacturer can produce more substitute products to satisfy retailers' demands. However, 

because of the shortage and the uneven availability of raw materials, the supply chain 

performance may not be as good as that when ARM=BH.  

 
Figure 8 Interaction between CT and SSIS on Relative Total Cost (RTC) and Service Level (SL) 

when ARM=UnBL 

 

 

When ARM=UnBL, the suppliers have unbalanced supplies of raw materials as when 

ARM=UnBH, but the degree of the unbalance is lower. The variation patterns in Figure 8(a) 

and (b) are similar to those in Figure 7(a) and (b). Figure 8(a) shows that when there is supply 

information sharing, the largest cost saving achieved under CT=Low is only slightly higher 

than that under CT=Mid. When CT=High, the cost saving is the lowest. Figure 8(b) shows 

the variation of service level across three capacity tightness levels under SIS and NIS. The 

service level improvement is slightly increased with the decrease of capacity tightness.  

 

From Figure 8(a) and (b), it can be seen that when ARM=UnBL, the cost saving and service 

level improvement that were brought by supply information sharing are not as good as their 

counterparts when ARM=UnBH. This is because the degree of unbalance of UnBL is lower 

than that of UnBH, and the manufacturer's ability to change its procurement of raw materials 

is restrained. Stated in another way, UnBL provides less room for the manufacturer to revise 

its purchasing plan for raw materials. Therefore, the value of supply information sharing 

under ARM=UnBL is no better than that under ARM=UnBH.   
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The availability of raw materials restricts the manufacturer’s ability to fulfill and revise the 

production schedule. Other conditions being equal, a sufficient supply of raw materials 

always lead to the better supply chain performance. Regarding the interaction between CT 

and ARM, facing the same availability of raw materials, low capacity tightness always 

achieves the best performance. When the supplies of all raw materials are insufficient, 

capacity tightness becomes irrelevant, and the value of supply information sharing is very 

trivial. When there is unbalanced supply of raw materials, there is more cost savings and 

service level improvement. That is to say, the value of supply information sharing is 

increased because the unbalance gives the manufacturer the opportunity to revise its raw 

materials purchasing plan. Furnished with supply information from the suppliers, the 

manufacturer can replace insufficient raw materials with sufficient ones to produce the 

substitute product. Hence, supply information sharing could lead to better supply chain 

performance. These observations supported hypothesis 2 and hypothesis 3. 

 

5 CONCLUSIONS 

 

Through simulations of ordering, manufacturing, and supplying activities of a supply chain, 

we investigated the relationship between supply information sharing and supply chain 

performance, and the impact of capacity tightness and the availability of raw materials on the 

value of supply information sharing. Analyses of the simulation output reveal the following 

important findings. 

 

1) Supply information sharing can significantly reduce the total cost and enhance the 

service level of the whole supply chain. It causes more cost reduction for the 

downstream part of the supply chain than for the upstream one.  

 

2) Capacity tightness constrains the potential maximum supply capability of the 

manufacturer. As expected, capacity tightness greatly influences the value of supply 

information sharing. The decrease in excess capacity has a positive impact on cost 

saving and service level improvement. However, caution must be taken in that a 

manufacturer can adjust its capacity in the long term or for strategic purposes. In this 

case, the current observation may not be true. 

 

3) The availability of raw materials has profound effect on the supply chain performance 

and the value of supply information sharing. Unbalanced supplies of raw materials 

increase the value of supply information sharing. The availability of raw materials also 

significantly influences the impact of capacity tightness on the value of supply 

information sharing. When the availability of raw materials is unbalanced, the value of 

supply information sharing is increased with the decrease of capacity tightness. 
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Abstract 

The past literature on information systems and supply chain management has broadly argued on how 

information systems could impact indirectly a firm’s performance, specifically in terms of process 

integrations with suppliers and customers. The tendency to deliberate on external process integration 

has altered the firm’s focus from internal process integration which used to be considered as one of 

most important conditions initially for the firm’s operational performance. Hence, drawing on the 

theory of swift, even flow; the resource-based view, and the relational view, this study aims to find out 

if enterprise systems integration impacts a firm’s operational performance through both internal and 

external process integrations. 

Keywords: Supply chain, Process integration, Enterprise systems 

 

1. Introduction 

Many researchers in areas of information systems and supply chain management have discussed 

extensively on a critical role that information technology plays in managing supply chain activities 

and partnerships to enhance firm’s performance. However, due to uncertain direct affect of 

information technologies on supply chain performance (Devaraj, Krajewski, & Wei, 2007; Heim & 

Peng, 2010), previous literature tried to explain how and why information technology can improve 

firm’s performance in a supply chain context focusing on external integration with suppliers and 

customers (Devaraj et al., 2007; Rai, Patnayakuni, & Seth, 2006). Flynn, Huo, and Zhao (2010) 

defined supply chain integration (SCI) as “the degree to which a manufacturer strategically 
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collaborates with its supply chain partners and collaboratively manages intra- and inter-organization 

processes”, which emphasizes dimensions of external (suppliers and customers) and internal 

integrations that should be considered upon supply chain integration. Thus, objective of this study is 

to find out if enterprise systems integration impacts firm’s operational performance through both 

internal and external process integrations. 

The goal of supply chain integration is to achieve effective and efficient flow of materials, 

information, money and decisions, in order to provide maximum value to the customer at low cost and 

high speed (Ben Naylor, Naim, & Berry, 1999; Bowersox, Closs, & Stank, 1999; Flynn et al., 2010; 

Frohlich & Westbrook, 2001). Manufacturers employ two interrelated forms of supply chain 

integration: physical flow integration and information flow integration (Frohlich & Westbrook, 2001). 

Therefore, we consider supply chain processes from perspectives of information flow integration and 

materials flow integration in this study.  

Supply chain integration can be hindered because of fragmented IT applications that constrain 

information flows and activity coordination (Barua, Konana, Whinston, & Yin, 2004; Sambamurthy, 

Bharadwaj, & Grover, 2003). On the contrary, enterprise systems, which are defined by common data 

and infrastructure/platform standards, enable flows of information and coordination of activities 

across functional units and value chain partners. 

Based on this foundation, we address the following questions in our research: 

1. Does enterprise systems integration impact operational performance of a firm? 

2. Do internal and external (suppliers and customers) process integrations mediate the impact of 

enterprise systems integration on firm’s operational performance? 

3. Do data consistency and common infrastructure affect enterprise systems integration? 

 

2. Theoretical backgrounds and hypotheses 

Our study of the relationships between enterprise systems integration, internal and external process 
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integrations and firm’s operational performance is grounded on three theories: swift, even flow; 

resource-based view (RBV); and relational view.  

The theory of swift, even flow (Schmenner & Swink, 1998) “holds that the more swift and even the 

flow of materials through a process, the more productive that process is.” Consequently, effectiveness 

and efficiency for any process increases with the speed and smoothness by which the material and 

information flow through the process. We assume that enterprise systems integration will lead to 

better process integration on both internal and external levels. Accordingly, materials and information 

will flow through the entire supply chain including inside the firm more swiftly and evenly, and yield 

improved operational performance.  

H1a. Internal process integration positively influences firm’s operational performance. 

H1b. Process integration with suppliers positively influences firm’s operational performance. 

H1c. Process integration with customers positively influences firm’s operational performance. 

The resource-based view (RBV) is based on the notion that a firm’s performance is founded on its 

unique resources and capabilities that are difficult to imitate (Barney, Wright, & Ketchen Jr, 2001; 

Wernerfelt, 2006). From the perspective of RBV, literature suggests that the ability of a firm to 

develop, utilize new technologies and organizational processes, including IT, will bring to sustainable 

competitive advantages (Straub & Klein, 2001; Teece, 2009; Zhu & Kraemer, 2002). Developing 

these unique capabilities is an enduring process that requires firms to make a series of strategic 

decisions related to IT resources as well as to blend them with organizational processes and 

knowledge resources (Barua et al., 2004; Rai et al., 2006). Therefore, we postulate that enterprise 

systems integration will lead to better internal process integration. 

H2a. Enterprise systems integration positively influences internal process integration. 

Contrary to the RBV’s focus on the resources housed within a firm, thus, neglecting the network of 

relationships in which the firms are embedded (Dyer & Singh, 1998; Powell, 1996), the relational 
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view postulates that firm’s critical resources may extend over its boundaries and be embedded in 

inter-firm resources and relationships (Dyer & Singh, 1998). In this research, we suppose that 

enterprise systems integration with suppliers and customers will lead to better process integration with 

suppliers and customers respectively.  

H2b. Enterprise systems integration positively influences process integration with suppliers. 

H2c. Enterprise systems integration positively influences process integration with customers. 

Integrating enterprise systems such as ERP, SCM and CRM requires standards in data and platform 

(Web-based EDI, Internet), and processes to be consistent and implemented in order to achieve 

real-time connectivity between distributed applications (Ross, 2003). Thus, we assume that an 

integrated and standardized IT platform and common and standardized data enable real-time transfer 

of information between applications and functions not only within a firm, but also across distributed 

partners of the supply chain.  

H3. Data consistency positively influences enterprise systems integration. 

H4. IT infrastructure positively influences enterprise systems integration. 

Based on our discussion and the research framework developed by Rai et al. (2006), we propose the 

research framework shown in Figure 1.  

Figure 1. Research framework 
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3. Research methodology 

Research instrument 

We will identify valid measures for related constructs and adapt existing scales through literature 

survey. Preliminary assessments of the questionnaire will be conducted among academicians and 

supply chain executives for their review. 

 

Data collection 

Data is expected to be collected from manufacturing companies in Japan via online-survey between 

May and July, 2013. We will solicit one respondent from each company who is in charge of supply 

chain management. Sample size should be large enough to test the research framework.  

Once measurement instrument’s reliability and validity analyses are conducted principally based on 

Cronbach’s alpha and confirmatory factor analysis, partial least square is to be used for hypothesis 

testing.  
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Information technology is extensively used in the management and governance of supply chain 

systems. However, its role, value and impact is not fully understood and appreciated. Two 

competing theories have addressed this issue. Technology determinism suggests that the higher the 

level and usage of technology, the better the outcomes will be. On the other hand, technology 

coherence theory suggests that too much (or too little) technology results in sub-optimal outcomes, 

and that there is a ‘right’ level of technology which results in optimal outcomes. The two theories 

therefore provide different views on how much information technology is appropriate for the 

effective management of supply chain systems. 

In this study, we revisited this issue through a study of the Australian retail industry. We conducted 

three case studies involving the supply chain systems of three key players in the Australian retail 

sector. Firm A is fully and vertically integrated, owning most factors of production from the 

warehousing of goods to retailing activities; Firm B is totally disintegrated, with its main role being a 

wholesaler and distributor; and, Firm C is partially integrated, with its main role being a retailer, and 

third party logistics (3PL) firms play a major role in the warehousing and distribution functions for 

this firm. The three firms therefore have developed different management and governance of their 

supply chain systems. However, all three are very successful companies, with all performing strongly 

and having dominant market share positions. 

Our study revealed some interesting aspects as far as the level, type, complexity and sophistication 

of information technologies that are used all three supply chain systems. For Firm A, the 

technologies are mostly internally developed and highly consistent in terms of its usage throughout 

its supply chain system. In Firm B’s case, there are many IT systems that are used, some that are very 

basic, while others are highly sophisticated. Firm B, not having control over all parts of its supply 

chain system, has had to deal with a complex array of systems. This has made it very difficult to 

operate in an efficient manner. For Firm C, the IT for managing many aspects of its supply chain 

system is provided by 3PLs who are specialists in the roles that they perform. Firm C uses contractual 

arrangements to obtain the benefits that IT can provide. 

From a theoretical perspective, the case studies showed that both theories are at play within the 

three companies. All companies showed their supply chain systems are extremely reliant on IT 

systems, that this dependence is growing, the IT systems are becoming more and more 

sophisticated, complexity is increasing exponentially and that the supply chain systems face 
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considerable challenges to maintain and leverage the appropriate benefits from their IT systems. 

This suggests that technological determinism has ascendancy. However, there is evidence that 

technology coherence theory is also at play. This is because the three firms are always searching for 

ways to reduce their IT footprints, are developing IT architectures that attempt to reduce the 

proliferation of disparate IT systems, there is a strong philosophical desire to have high degree of 

integration through standard IT systems, and that in two out of three cases, there was evidence that 

a pre-determined ‘right’ level of IT was set and sought to be implemented throughout the extended 

supply chain systems. These suggest that firms in the supply chain systems were acting in ways that 

are in line with the predictions of technology coherence theory. 

These findings suggest that the role of IT in supply chain systems is complex and multi-faced. 

Theoretically, instead of the two theoretical viewpoints being at odds with each other, our study 

suggests that the behaviour of players in most supply chain systems is such that the two theoretical 

viewpoints are in sync with each other, explaining different aspects of their use of IT systems. This 

study therefore informs and clarifies the debate about the use of IT systems for supply chain 

management purposes.  
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ABSTRACT 

 

Mass customization (MC) capability enables firms to provide large volumes of customized 

products within short periods and at reasonably low costs comparable to mass production. 

Different from mass producers, manufacturers that customize their products may face a more 

complex and dynamic market environment and thus need to be consistently responsive to 

customer needs, competition and market dynamics. However, the existing literature offers little 

insights regarding the influence of market orientation on the development of MC capability. This 

study empirically tests and substantiates the effects of the three components of market 

orientation, namely customer orientation, competitor orientation and inter-functional 

coordination, on MC capability, through the organizational learning initiatives (including 

customer knowledge utilization and multifunctional employee training) as intervening factors. 

 

Key words: Mass customization capability; Market orientation; Organizational learning 

 

 

 

INTRODUCTION 

 

The increasing demand for product variety and customization has attracted firms to pursue a 

fascinating production and/or marketing strategy, mass customization [20][37]. Mass 

customization (MC) involves both customization issues and cost issues since customized 
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products must be designed to customer specifications in a cost-effective manner [8][15]. MC 

brings firms two challenges, the ability to design a system capable of collecting and processing 

highly uncertain and varied product information and the ability to transform and assemble 

materials to produce a corresponding range of product variety [28]. Different from mass 

producers, manufacturers that customize their products may face a more complex and dynamic 

market environment and thus need to be consistently responsive to customer needs, competition 

and market dynamics. MC has been seen as a systemic idea involving all aspects of a full-circle 

including product sale, development, production and delivery [7]. 

 

From a marketing perspective, firms need to understand MC from the view of the market and 

that of the customer, as the market demand for customization and customers’ willingness to pay 

for the extra benefits will determine firms’ gains through MC [36]. From an operations 

management perspective, to realize mass customization firms need to provide large volumes of 

customized products or services within short periods and at reasonably low costs comparable to 

mass production [24]. In other words, the marketing scholars are more concerned with how to 

collect and process the highly varied and uncertain information of market demand and customer 

requirements for customization, whereas the operations management scholars are more 

concerned with how to accommodate customer requirements effectively through the operations 

process. 

 

Market orientation is a concept proposed and operationalized by marketing scholars [19][33], 

which focuses on the market and customer information acquisition and dissemination and the 

coordinated efforts of customer value creation. For manufacturers that customize their products, 

market orientation may enable them to understand customer needs and market demand for 

customization and share the customer and market knowledge among different functional units 

and organizational layers. However, the existing literature offers little insights regarding the 

influence of market orientation proposed by marketing scholars on the development of MC 

capability proposed by operations management scholars. In addition to market orientation, 

organizational learning activities are also suggested as a prerequisite for the development of MC 

capability [15][37]. Knowledge and learning have played an important role in enabling 

manufacturers to adapt to a changing environment [30].  

 

This study attempts to investigate the joint effect of market orientation activities and 

organizational learning activities on MC capability. Specifically, we will try to understand the 

influences of the three components of market orientation (i.e., customer orientation, competitor 

orientation and inter-functional coordination) on MC capability, through the organizational 

learning initiatives (including customer knowledge utilization and training) as intervening factors. 

We conduct this research using data collected from 204 Chinese manufacturers. This study will 

enrich our understanding of MC by providing an actionable set of practices which help firms to 

build up MC capability through the market orientation-organizational learning-MC capability 

chain.  

 

In the rest of this paper, we will review the literature on market orientation, organizational 

learning and MC capability, and propose the conceptual model and hypotheses in Section 2. 

Section 3 and Section 4 present research methods, analyses and results. Section 5 discusses the 

results and their managerial implications.  
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CONCEPTUAL MODEL AND HYPOTHESES 

 

The market concept dates back to 1950s and represents the philosophical foundation of a market 

orientation [16]. Kohli and Jaworski [19] conceptualized market orientation as the 

organizational-wide generation, dissemination, and responsiveness to market intelligence. In 

Narver and Slater’s [33] framework, market orientation was conceptualized and operationalized 

as consisting of three behavioral components, namely customer orientation, competitor 

orientation, and inter-functional coordination. The first two components focus on acquiring 

information about the customers and competitors and the third one focuses on the coordination of 

efforts in creating superior value for the target customers. Berthon et al. [4] suggested that the 

notion of market orientation is to always put the customers first. Matear et al. [26] suggested that 

market orientation contributes to cost advantages, relational advantages including satisfaction 

and loyalty. Atuahene-Gima [2] found that market orientation significantly contributes to 

innovation projects’ performance. For manufacturers that wish to customize their products, 

market orientation may enable them to understand customer needs and market demand for 

customization and share the customer and market knowledge among different functional units 

and organizational layers.  

 

Organizational learning activities/routines are also suggested as a prerequisite for the 

development of MC capability [15][37]. Huang, Kristal and Schroeder [15] suggested that both 

internal learning (training of multifunctional employees and incorporation of employee 

suggestions) and external learning (inter-organizational learning through problem solving) can 

lead to MC capability. Organizational routines are defined as “organizational processes that  

utilize  clusters  of  resources  to  achieve  desired  outcomes” [35], and  they are deemed as the 

foundations for firms’ capability building [9][13][39] and the key to competitive advantage 

[6][14]. We have proposed two learning initiatives as organizational routines that may facilitate 

the processing of the information acquired to build up firms’ MC capability, customer 

knowledge utilization (CKU) and multi-functional employee training (MET). CKU represents a 

firm’s  explicit  effort  to  learn  continuously  and to capture  past experience [46], while MET 

represents a cross-training routine that aims to increase the common knowledge among 

individual employees [13] and to help employees assimilate new ideas [41]. 

 

Based on the above theory and literature, we propose a conceptual model to investigate the 

effects of market orientation and organizational learning initiatives on MC capability (see 

FIGURE 1).  
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FIGURE 1. Conceptual Model 

 

 
 

Hypotheses 

 

Customer orientation is the sufficient understanding of the target customers to be able to create 

value for them continuously [33]. In order to respond to customer needs, firms need the 

information about the needs and preferences of customers, and they will also take customer 

needs and requirements into consideration when designing new products. Customer-oriented 

firms will always put the customers first [4], hence the knowledge learned about customers when 

they engage in understanding and fulfilling customer needs will be more likely to be utilized in 

operations and shared among different departments. 

 

Further, a customer orientation requires that a firm to understand the customer’s entire value 

chain, not only as it is today but also as it will evolve over time [1][33]. But this is often a 

difficult task which may require the employees of the firm to be knowledgeable about the 

operations in many aspects of the entire value chain. Given each employee has his/her own 

expertise and cannot be an expert in everything, multi-functional training would be necessary as 

it helps increase the common knowledge among individual employees [13] and helps employees 

assimilate new ideas. 

 

Therefore, we hypothesize that 

 

H1: Customer orientation is positively related to customer knowledge utilization. 

H2: Customer orientation is positively related to multi-functional employee training. 

 

Competitor orientation means that “a seller understands the short-term strength and weaknesses 

and long-term capabilities and strategies of both the key current and the key potential 

competitors” [33] and it mainly focuses on acquiring information about competitors. Similar as 

customer orientation, the focus on competitor may increase the utilization of customer 

knowledge as much information about competitors is related with their products and customers’ 

preferences towards them. The focus on competitors will also influence multi-functional 

employee training when it is the routine of the competitors, but this effect may vary across 
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different industries or contexts. In general, we expect that there is a positive relationship between 

competitor orientation and multi-functional employee training. 

 

Therefore, we hypothesize that 

 

H3: Competitor orientation is positively related to customer knowledge utilization. 

H4: Competitor orientation is positively related to multi-functional employee training. 

 

The above two components of market orientation focus on acquiring information from outside of 

the firm whereas the third component, interfunctional coordination, internally focuses on the 

coordination of company resources in creating superior value for the target customers [33]. 

Interfunctional coordination fosters communication, collaboration, cohesiveness, trust, and 

commitment between different functional areas [3]. Both the company-wide utilization of 

customer knowledge and multi-functional employee training will be facilitated by the 

coordinated efforts of different functional departments. Therefore, we hypothesize that 

 

H5: Interfunctional coordination is positively related to customer knowledge utilization. 

H6: Interfunctional coordination is positively related to multi-functional employee training. 

 

From an organizational learning perspective, CKU and MET can represent a firm’s efforts in 

external and internal learning separately. CKU enables firms to apply knowledge learned from 

fulfilling customer needs, whereas MET enables individual employees to have multiple 

functional skills [15]. These two action-based learning routines can have significant impacts on 

the firm’s capability [17]. 

 

CKU is essential for capability building for MC because companies can acquire, assimilate and 

apply the knowledge derived directly from past customer orders. The use of past customer 

knowledge can help in increasing the flexibility and agility in responding to the customer needs. 

In addition, the costs incurred in searching for new knowledge can be greatly reduced by 

extending the customer knowledge to other product lines. Pine, Victor and Boynton [38] argued 

that learning is a prerequisite for the development of MC capability. MET, as a major internal 

learning routine, has been also found an positive effect on the building of MC capability [15].  

 

Therefore, we hypothesize that 

 

H7: Customer knowledge utilization is positively related to MC capability. 

H8: Multi-functional employee training is positively related to MC capability. 

 

METHODOLOGY 

 

Sample and Data Collection 

 

The unit of analysis was the manufacturing company. We surveyed Chinese manufacturers in the 

Pearl River Delta (PRD) area of China, which started in 1978 as the first region to be developed 

following China’s new “open-door policy”. It then quickly became a major destination for 

foreign investment. The PRD has become one of the main drivers of the Chinese economy and a 
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platform for international trade. Its geographic closeness and historical connection with Hong 

Kong initially helped integrate the PRD with the global economy. 

 

As Li, Rao, Ragu-Nathan and Ragu-Nathan [21] pointed out, most management executives were 

not willing to take part in such a survey due to lack of time and/or interest. In order to obtain a 

sufficiently large sample and response rate to guarantee the quality of our research, we 

implemented some of Frohlich [12] tactics, such as the leverage method, i.e. to ask other 

professors or institutes with many social connections for help in distributing and collecting the 

questionnaires. Sample firms were selected because of their connections with the Industrial 

Research Institute of the university attended by one of the authors. To increase the response rate, 

we first contacted the companies by phone and invited them to participate in the research project. 

The questionnaire was distributed either by mail or in electronic form, as requested by the 

informant during the preliminary phone contact. As concluded by Boyer, Olson, Calantone and 

Jackson [5], as long as the questionnaire was developed properly, both methods of distribution 

should have similar reliability and internal consistency. 

 

A total of 745 questionnaires were distributed during the two-month survey period at the end of 

2009, and 250 questionnaires were returned, of which 204 were usable. The final response rate 

was 27.4%. That exceeded the minimum requirement of 20% defined by Malhotra and Grover 

[25] to guarantee the quality of empirical research. Such sample numbers also met MacCallum et 

al.’s [23] requirement for the statistical power of 0.80. About 88% of the informants had the title 

of general manager or functional manager. The remaining 12% of respondents were in charge of 

the daily operations in design, marketing, or manufacturing. From the pilot study of more than 10 

manufacturers in PRD, we were confident that this group of informants was competent to 

provide the information requested in the survey. The profile of company respondents is presented 

in TABLE 1. It indicates that the respondents represent a variety of industries. 

 

TABLE 1 Profile of Respondents 

 

Industry N % Industry             N % 

Appliances 26 12.7% Food & Beverage 12 5.9% 

Nonmetallic mineral products 26 12.7% Rubber & Plastics 10 4.9% 

Fabricated metal products 23 11.3% Textiles & Apparel 8 3.9% 

Automotive or parts 20 9.8% Papers & Printing 4 2.0% 

Chemicals 20 9.9% Pharmaceutical 4 2.0% 

Industrial machinery and equipments 19 9.3% Toys 3 1.5% 

Computer & Electronics  17 8.3% Miscellaneous 12  5.9% 

 

 

We carried out t-tests to assess response bias between tradition mailing and electronic form and 

between early and late responses. They showed no significant differences. Therefore, we 

combined the responses collected by different means for further analysis. 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1798



Since there was a single respondent for each company, the common method bias was assessed by 

the means of a confirmatory factor analysis to Harman’s Single-factor Model [10][22]. The 

model’s fit indices were worse (χ²=1071.45, d.f.=230, χ²/d.f.=4.66, SRMR=0.093, 

RMSEA=0.134, CFI=0.669, NNFI=0.636). Such indices suggested that a single factor model 

was not acceptable, thus the common method bias was small and should not be a serious concern. 

Based on the above bias analysis, we were confident to proceed with these samples. 

 

Measures 

 

Similar to previous studies in operations management [15][42], all the measures in this study 

were perceptual measures. According to Ketokivi and Schroeder [18], perceptual measure is 

viable, providing rigorous examinations of validity are performed. This research employed a 

seven-point Likert scale to items to capture the perceptions of participants toward their firms, 

with the higher value indicating stronger effect or better performance.  

 

Some scales in this study were drawn from earlier English language literature. In order to 

distribute our survey in mainland China, all such scales were translated into Chinese. The 

translation was verified following the steps advised by Flynn, Huo and Zhao [10], i.e. the 

Chinese translation was initially reviewed by an operations management professor, and then the 

Chinese translation was translated back into English to check against the original English version 

for language discrepancy. The translation was finally confirmed when the results showed the 

translation was acceptable. 

 

Both the independent variables and the dependent variable have been measured by previous 

studies. To measure the dependent variable, MC Capability, we adopted the scales in Tu, 

Vonderembse and Ragu-Nathan [40], whose reliability and validity had been confirmed by other 

researchers [15][42]. The measurement items for the independent variables, namely the three 

components of market orientation, were adapted from Narver and Slater [33], Jaworski and 

Kohli [16], and Matsuno and Mentzer [27]. Due to language difference, slight modifications 

were made to the wording in the Chinese translation. Such modifications were carefully 

evaluated with academics and practitioners during the development of the questionnaire, and no 

ambiguity was found.  

 

Two organizational learning routines have been included, CKU and MET. Researchers have 

defined knowledge utilization in different ways. Menon and Varadarajan [29] defined knowledge 

utilization as having three facets: to guide behavior, to help decision-making and to cause change 

in psychological areas. Customer knowledge was one important kind of market information 

which embedded the customer preference, which could improve the compatibility of new 

products to meet the customer needs and generate competitive advantage [43][45]. Drawing on 

existing literature, we developed four items to measure CKU. The items were developed to 

measure the extent to which the firm utilized the knowledge gained from the customer to 

customize the product, and the impact that such utilization had on the firm in terms of the 

product and the whole organization. The training of multiple functional employees has been 

suggested a major internal learning initiative [15] and the measurements items for MET were 

borrowed from their study. 
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All the items were measured on a seven-point Likert scale and respondents were asked to 

indicate the degree to which they agree to the statements, with a 1 indicating strongly disagree 

and a 7 for indicating strongly agree. 

 

ANALLYSIS AND RESULTS 

 

Reliability and Validity Tests 

Content validity had been established through the literature search and review, and through 

careful and critical evaluation of constructs with academics and practitioners when we were 

developing the questionnaire.  

Reliability was verified by inspecting the internal consistency of constructs. We measured the 

internal consistency of constructs using composite reliability, resulting in 0.91 for MC Capability, 

0.84 for customer orientation, 0.74 for competitor orientation, 0.82 for interfunctional 

coordination, 0.85 for CKU and 0.82 for MET. Such results indicated that internal consistency 

values for all constructs were good. 

Convergent validity were evaluated by confirmatory factor analysis (CFA), using the 

measurement model, as suggested by O'Leary-Kelly and Vokurka [34]. The covariance among 

the constructs was estimated freely. The CFA results are shown in TABLE 2. The model’s fit 

indices meet all respective criteria (χ²=400.15, d.f.=215, χ²/d.f.=1.86, SRMR=0.067, 

RMSEA=0.065, CFI=0.927, NNFI=0.914). These indices indicated the measurement model was 

acceptable. Furthermore, all loading of items was at least 0.57 and significant at 0.001 level, 

indicating good convergent validity. 

We assessed discriminant validity by comparing squared root of average variance extracted 

(AVE) of each construct to its correlations with other constructs, and Table 3 shows that no 

correlation was greater than squared root of AVE, indicating discriminant validity of each 

construct.  

 

TABLE 2  Measurement Model 

 

Construct/Measurement Items Factor 

Loading 

Mass Customization Capability  

MC1 We can customize products on a large scale. 0.758 

MC2 We can add product variety without increasing cost. 0.744 

MC3 We can set up for a different product at low cost. 0.714 

MC4 We can customize products while maintaining a large volume. 0.867 

MC5 We can add product variety without sacrificing product quality. 0.860 

MC6 We can respond to customization requirements quickly. 0.786 

 

Customer Orientation 

 

CuO1 We regularly seek to understand customer needs and requirements 0.788 

CuO2 We systematically analyze customer needs when designing new 

products 

0.864 

CuO3 Information about customer orders will be updated and accessed easily. 0.722 

 

Competitor Orientation 
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CoO1 We actively analyze and discuss about the strengths and weaknesses of 

competitors’ products 

0.827 

CoO2 We respond quickly to competitors' strategies 0.692 

C0O3 We may hire senior employees from competitors and promote them to 

important positions 

0.574 

 

Interfunctional Coordination 

 

IC1 Our management board recognizes all suggestions for product and 

process improvement 

0.792 

IC2 Many useful suggestions are implemented in our company. 0.818 

IC3 Multiple functions/departments are often involved in joint meetings to 

discuss about improvements on products or processes. 

0.746 

IC4 Our company maintains close communication with our customers, 

including exchange of visits. 

0.565 

 

Customer Knowledge Utilization  

 

KU1 The knowledge we learned from customization has had a beneficial 

impact on subsequent orders. 

0.698 

KU2 The knowledge we learned in fulfilling customization has become a 

valuable resource for the whole organization. 

0.874 

KU3 Our R&D team has been successful in disseminating the “lessons 

learned” from fulfilling customization. 

0.883 

KU4 The results from each customization will have far-reaching effects 

throughout the organization. 

0.553 

 

Multi-functional Employee Training 

 

PI1 Employees are cross-trained at this plant so that they can fill in for 

others if necessary. 

0.735 

PI2 Employees receive training to perform multiple tasks. 0.877 

PI3 We often arrange internal workshops for employees. 0.702 
 

TABLE 3 Correlations and Construct Validity 

 

 CuO CoO IC CKU MET MCC 

CuO  0.63 
a 
(0.79)

b
      

CoO  0.51
c
 0.50 (0.71)     

IC  0.65 0.53 0.54 (0.74)    

CKU  0.65 0.54 0.60 0.58 (0.76)   

MET  0.52 0.44 0.59 0.46 0.60 (0.78)  

MCC  0.64 0.49 0.57 0.61 0.49 0.62 (0.79) 

Note: CuO - Customer Orientation; CoO - Competitor Orienetation; IC- Interfunctional 

Coordination; CKU - Customer Knowledge Utilization; MET - Multifunctional Employee 

Training; MCC- Mass customization  Capability 
a
 Average variance extracted (AVE) is on the diagonal. 

b 
Squared root of AVE is on the diagonal in parentheses. 

c 
Correlation 
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Hypothesis Test Using Structural Equation Modeling (SEM) 

 

We tested the hypotheses using SEM. SEM estimates were generated using AMOS 20 with the 

maximum likelihood estimation method. The fit indices for our model are: Chi-square = 417.22 

with Degrees of Freedom = 219, RMSEA = 0.067, NNFI = 0.910, CFI = 0.922, Standardized 

RMR = 0.074, which are better than the commonly accepted threshold values. The results of 

hypotheses tests are shown in TABLE 4 and summarized in FIGURE 2. 

 

TABLE 4 Results of Hypothesis Testing 

Path in the structural model Path coefficient  Outcome 

Customer Orientation  CKU (H1) 0.40
***

  Supported 

Customer Orientation  MET (H2) 0.22
*
  Supported 

Competitor Orientation CKU (H3) 0.22
*
  Supported 

Competitor Orientation MET (H4) 0.13
 
  Rejected 

Interfunctional Coordination CKU (H5) 0.23
*
  Supported 

Interfunctional Coordination MET (H6) 0.40
***

  Supported 

CKU  Delivery performance (H7) 0.50
***

 Supported 

MET  Financial performance (H8) 0.29
***

  Supported 

Note: 
*
p < .05, 

**
p < .01, 

***
p < .001. 

 

FIGURE 2 Conceptual Model 

 
 

DISCUSSION AND IMPLICATIONS 

 

The key objective of this study was to examine how market orientation contributes to the 

achievement of mass customization capability with respect to customer knowledge utilization 

and multi-functional employee training as the key functions. Specifically, this study provides 

empirical evidence that the three components of market orientation facilitate customer 

knowledge utilization, which in turn positively influences mass customization capability. 

Empirical evidence also supports that both customer orientation and interfunctional coordination 

will facilitate multi-functional employee training, which also positively influences mass 
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customization capability. The proposed positive relationship between competitor orientation and 

multi-functional employee training (H4) was not supported. This might be due to that the 

information acquired about competitors is more likely to be related to the external and tangible 

aspects such as product features, technologies, or marketing strategies, yet less likely to be 

related to internal and intangible aspects such as employee training and other internal 

organizational routines. 

 

Given the findings, this study offers three key contributions. First, this study extends the current 

understanding of MC capability by employing the capability building theory to identify the 

relationships among practices, routines, and capabilities [11][35][44]. The existing literature 

offers little insights regarding the influence of market orientation on the development of MC 

capability. This study contributes to both MC literature and MC literature by linking them 

together through a practices-routines-capabilities chain, and the marketing orientation practices 

have been found positively related to organizational routines (CKU and MET), which in turn 

help to build up MC capability.  

 

Second, the findings of this study indicate the effectiveness of combining the marketing 

perspective and operations management perspective in the context of MC. The marketing 

perspective suggests firms need to understand MC from the view of the market and customer 

whereas the operations management perspective contends that the realization of MC requires 

firms to focus on processes and routines which enable them to provide large volumes of 

customized products within short periods and at reasonably low costs. Hence, by employing the 

marketing practices to acquire information about the customer need and market environment and 

then processing and assimilating the information with organizational routines, a firm will 

enhance its MC capability, which enables it to manufacture on demand and thus reduce the 

distribution inventories, gain flexibility, and get access to stick information [36]. 

 

Third, the findings indicate that the practices and routines included in this study are not equally 

influential in building up MC capability. Specifically, this study provides empirical evidence that 

all three components of market orientation facilitate customer knowledge utilization, but only 

customer orientation and interfunctional coordination will facilitate multi-functional employee 

training. Our further analyses also indicated that the differences of the respective weights were 

significant. 

 

Although this research has addressed the need to advance the existing literature by exploring the 

antecedents to MC capability [15] and made contributions to the implementation of MC, there 

are some limitations in this study that provide opportunities for future work. First of all, this 

paper uses a cross-sectional design to investigate the relationship between market orientation, 

organizational learning initiatives, and MC capability. However, the capability building should 

be a process that  develops over time, thus a longitudinal design would be an area of fruitful 

research. Second, this paper only focuses on the popular marketing practices and learning 

routines, but manufacturers that customize their products may face a situation with many 

complexities and dynamics, which means future studies could explore other antecedents to MC 

capability and study the joint effects of those factors as well as their contingencies. Finally, this 

paper presents some interesting findings about the antecedents of MC capability based on the a 

sample from manufacturing firms, it would be interesting to see future research using data from 
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some service industries, which may have different characteristics of offerings in the context of 

mass customization.  
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ABSTRACT 

 

Based on the characteristics of short-life-cycle products and the current status of China's 

flower industry and apparel industry, this paper analyzes the two most commonly used supply 

chain models, the direct selling–fixed point mode and the wholesale–agent mode. In addition, 

within the framework of growth/share matrix (BCG matrix), supply chain models for four 

categories of enterprises (slim-dog enterprise, problem-enterprise, cow-enterprise and 

superstar-enterprise) were proposed and analyzed.  

Key Words: Short-life-cycle Products; Supply Chain Management; E-commerce; 

BCG matrix; News Vendor Model 

 

 

 

INTRODUCTION 

 

The fast-changing demand makes products outdated at an increasing rate. Product life-cycle 

becomes increasingly short. Effective supply chain management is practically significant for 

enterprises dealing with short-life-cycle products.  Furthermore, the rapid-developing 

information technology changes the way of doing business, such as e-commerce. Whether 

e-business model is suitable for short-life-cycle products remains unanswered. Selecting 

appropriate supply chain models for short- life-cycle products will be a critical issue. At 

present, the research on the short-life-cycle products supply chain in China is still in the early 

stage. The purpose of this study is to explore the characteristics of the short-life-cycle 
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products and how to choose a right supply chain model for the enterprises handling 

short-life-cycle products in the booming market economy in China.  

 

In this paper, we will review the relevant studies in the literature, discuss the characteristics 

of two traditional supply chain models for short-life-cycle products, and seek the possibilities 

to employ B2B e-commerce to improve these supply chains. We will analyze the 

short-life-cycle products industry in the framework of BCG growth/share matrix. Specifically, 

with the example of a floral supply chain, we will employ the news-vendor models to 

investigate some of the modes in the BCG matrix. The investigation will enable us to 

recommend appropriate choices for the supply chain.  

 

LITERATURE REVIEW 

 

The product life cycle refers to the life span of a product consisting of introduction, growth, 

maturity, and decline stages [2]. The short-life-cycle products, or perishable products, 

experience introduction, growth, maturity, and decline stages very quickly. Demands for such 

products are also very unstable [3].  

 

The typical industries with short-life-cycle products are the agricultural industry (flowers, 

fruits and vegetables, etc.), fresh food industry (seafood, beer, milk, and bread, etc.), as well 

as the apparel industry. On the other hand, manufacturing is a good example of industry with 

long-life-cycle products, such as machine tool manufacturing and aircraft manufacturing. 

Supply chain management for short-life-cycle products is very different from that for long 

life-cycle products. Supply chain for short-life-cycle products should be more responsive and 

agile [14]. Therefore, it is necessary to reduce intermediaries in such supply chains.  

 

Rapid technological advances and drastic competition make a wide range of long-life-cycle 

products short life, such as, software and electronic gadgets. It is increasingly important to 

explore further supply chain management for short-life-cycle products, because it is essential 

to have a right supply chain for a company’s products [7]. There is more and more emphasis 

on academic research that is related with short-life-cycle product supply chain. Milner and 

Rosenblatt [14] proved the usefulness of a flexible supply contract to reduce negative 

correlation of demand across periods. Liu, Chen, Liu and Zhang [13] studied the 

co-ordination problems of sale channels for a class of short-life-cycle products. Weng [18] 

and Weng and McClurg [18] explored ways of conceptualizing and studying the power of 

coordination and strategic alliances within a manufacturing and distribution supply chain. 

Higuchi and Troutt [9] used scenario-based dynamic simulations to study the short product 

life cycle case.  

 

A wide variety of research showed that information sharing in longer life-cycle product 

supply chain is beneficial. Information sharing can reduce demand distortion and the negative 

impact brought about by bullwhip effect [12] and [16]. However, short-life-cycle products 

have only a relatively narrow time window for sales. We do not know whether the research 

findings can be extended to short-life-cycle products supply chain.  
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Some enterprises operate in a traditional supply chain; others rely on information technology 

to build their supply chain. Previous research analyzed decision-making of supply chain 

members in the traditional and online network mode. Kumar and Ruan [11] studied whether 

the manufacturer should increase the network sale channels based on the traditional retail 

channels. Tsay and Agrawal [17] found that the increase in direct online sales channels will 

not necessarily damage the traditional retailers.  

 

TRADITIONAL SUPPLY CHAIN MODELS FOR SHORT-LIFE-CYCLE 

PRODUCTS  

 

In the following discussions we employ the floral industry as our example for this issue.  

 

Direct – Fixed Point Mode  

 

The characteristics of this model are to set up production facility for flowers and its own sales 

network in various regions to reach customers directly. The advantage is that enterprises can 

effectively control the sales channels and enhance marketing and development efforts; at the 

same time, a corporate brand image could be well established. This mode could expand the 

visibility and timely acquire the accurate customers’ feedback. In addition, it could also save 

a great deal of circulation costs for enterprises. The main drawbacks are an increased 

transaction cost for small sales volume from individual consumers and an increased 

management control costs because of building its own sales networks. This model is more 

appropriate when customer base is stable.  

 

The Wholesale - Agent Mode  

In such a model, the flower companies identify a group of agents, brokers and wholesalers, to 

conduct sales to customers. It requires that the enterprise has a strong market exploring 

capability and a broader market coverage. The advantage of this model is that agents can help 

an enterprise form a highly efficient and low-cost distribution channels which may contribute 

to a larger market share. There is a clear division of responsibilities between them. And, the 

enterprise could adjust the number of agents in a timely manner based on their own needs and 

the performance of agents.  

 

However, the problem is how to effectively manage and control agents in the network. The 

agents may not work for the best interest of the enterprise. Information asymmetry causing 

opportunistic behavior of the agents should be reduced. In China, this model runs into some 

problems.  First, the agents put too much burden on manufacturers which bear the risk of 

market price fluctuation, resulting in a slower cash flow and a significant increase in funds 

tie-up. Second, Credibility is the foundation in forming agency relationship. Without business 

credibility, search cost, contract cost and monitoring cost can be extremely high. Lack of 

credibility in business transactions is pervasive in transition economy. There is no exception 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1809



 

in China.  

 

The Traditional Supply Chains can be improved by adopting E-commerce. Current business 

competition shifts from individual businesses versus individual businesses to supply chain 

versus supply chain. The technological development and the shorter product life cycle forced 

the enterprises to cooperate with others to enhance the competitiveness of the supply chain 

[8]. Supply chain members must not only coordinate all internal operations, such as planning, 

procurement, manufacturing, and sales activities, but also work closely with upstream and 

downstream partners. Information sharing is an enabler and the basis for better coordination 

and planning of the supply chain activities. B2B e-commerce is an ideal platform for 

information sharing. Traditional supply chains include a lot of intermediaries which are the 

barrier to efficient and effective information sharing. B2B e-commerce can greatly improve 

the markets efficiency and reduce the search, negotiations and deal-making time and 

processing costs between buyers and sellers. That may account for the trend towards calling 

B2B "Benefit-to-Business".  

 

THE SHORT-LIFE-CYCLE PRODUCTS SUPPLY CHAINS IN BCG MATRIX 

 

Boston Consulting Group (BCG) proposed the framework of growth/share matrix which is a 

useful analytical tool to identify the market positions for enterprises [1]. In this section, we 

analyze short-life-cycle products industry (e.g. flower industry and apparel industry) in the 

introduced by the. As shown in Figure 1, enterprises can be placed on the four quadrants of 

the matrix, superstar-enterprise (both market share and business growth are high); 

problem-enterprise (market share growth is low; business growth is high); cow-enterprise 

(market share growth is high; business growth is low); slim dog-enterprise (both market share 

and business growth are low).  

   Market share low Market share low 

Business growth 

high 

Problem-Enterprise 

(B2B farm-direct mode) 

Superstar-Enterprise 

(The coexist mode of 

traditional and e-commerce) 

 

Business growth 

low 

Slim Dog- Enterprise 

(the traditional mode) 

Cow-Enterprise 

(the “mouse+cement” mode) 

Figure 1 Applying BCG Matrix in short-life-cycle product industry 

(Note: The above matrix of two dimensions: the relative market share and business growth, is the trend 

from low to high from left to right and from bottom to top respectively)  

The Slim Dog-Enterprise -- Traditional Model  
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In the flower industry, the slim dog-enterprises are small flower retail shops. Without any 

potential of business growth and mark share expansion, they generally meet the demands of 

local communities with limited flowers species and low sales volume. The traditional 

wholesale-agent mode can be applied to this type of enterprises. The best strategy for them to 

survive is to be the retail outlets of large flower production and distribution enterprises.   

 

The Problem-Enterprise --- B2B Farm-Direct Model  

 

In the customer dominated market environment, sales channel is the lifeline of an enterprise. 

Problem-enterprises with high growth but low market share could expand their market shares 

by being a sales channel for more upstream enterprises. B2B farm-direct business model 

described below could be a good choice.  

 

In Figure 2, flower shop A establishes a B2B e-commerce business partnership with some 

flower farms B1, B2, B3, etc. For example, if customer C1 places an order to A via website, 

and then A contacts the closest farm B1 from the C1; B1 could immediately pick freshest 

flowers and deliver them to customers as quickly as possible.  

 

 

Figure 2 B2B farm-direct mode 

 

In this way, this mode could not only maximize the interests of consumers (the fresh flowers, 

less waiting time, and convenience), but also reduce transaction costs for upstream and 

downstream in the supply chain. In addition, company A can also better understand the needs 

and explore the market through the establishment of the customer information database.  

 

The same as the traditional direct sale- fixed point model, this mode sells products directly to 

end customers. The traditional mode has to set up plants in flower production, having a 

relative small direct sale market. Nevertheless, through B2B e-commerce partnership model, 

B2 

A 

B3 

C1 

C2 

B1
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any flower production base such as farms can directly establish cross-regional and 

cross-border contact with flower shops. It only needs an agreement for benefit-sharing.  

 

In short, the key is to develop the Internet business.  The supply chain should make full use 

of information and communication technology to closely link flower farms, carriers, 

importers and exporters, warehousing, container transport, and consumers, thus enhancing the 

transparency and visibility of transactions.  

 

Cow-Enterprise --- "Mouse + Cement" Model  

 

The market share of cow enterprise is high but with low profit. A "mouse + cement" model 

may be appropriate for this type of enterprises to grow further. Simply put, the enterprise will 

maintain traditional retailing activities and establish online B2B e-commerce platform 

simultaneously. Information technology plays an increasingly important role in the current 

procurement management. By sharing information and shortening procurement cycle, 

procurement cost was lowered and service level was elevated [10], thus operating profit will 

be increased. In such a hybrid model, the enterprises need to know on what condition a 

division will perform better than another division in order to divide businesses between 

traditional division and online division. The following analysis was based on the Newsboy 

model.  

 

Assumptions and Notations:  

Consider a supply chain that is composed of a vendor (Company A) and a number of flower 

suppliers (flower farmers). Flower farmers plant flowers. Company A purchases flowers from 

the flower farmers, and sells flowers through its sales channels. The market demand X for 

Company A is random. If the demand is generally more than the procurement, Company A 

will lose sales. On the contrary, if the demand is lower than the procurement, Company A 

will mark down the remaining flowers inventory. This is a typical single-period newsboy 

problem [15].  

 

Scenario 1: In the traditional model, if market demand is in excess of its procurement volume, 

Company A is facing the shortage penalties; if market demand is below its purchasing 

volume, Company A will return the flowers to the flower farmer with low price (residual 

value of the proceeds). Correspondingly, the flower farmer may have to bear a cost of return 

from A. In general, short-life-cycle products suppliers usually offer a return policy to 

coordinate the supply chain to maintain the long-term cooperative relations, so as to enhance 

the overall effectiveness of the supply chain [6].  

 

Scenario 2: In the "Mouse + cement" model, the flower suppliers and Company A conduct 

transactions through e-procurement. The assumption is generally similar to Scenario 1; 

however, both of the suppliers and A will bear the IT cost, and the unit IT cost of T1, T2 will 

be diminishing with the increase in trading volume [5].  

 

Notations:  
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   C : unit production cost of flower;  

      J1 and J2 : unit transaction costs for the flower supplier and A, respectively;  

      U1 and U2 : the wholesale procurement price in two modes, respectively;  

      P: market retail price of the flowers;  

      Q1 and Q2: procurement quantity of company A in two modes, respectively;  

   S1 and S2: unit refund to company A for the excess procurement;  

   T1 and T2: unit cost of IT for flower supplier and company A, respectively;  

   x: market demand (non-negative continuous random variable);  

f (x) and F (x): probability density function and distribution function of market demand;  

 

Based on the relationship of the parameters, the assumptions are made as follows:  

(1) The production capacity of suppliers is infinite, and the cost of production is directly 

proportional to the number of production;  

(2) The flowers are short life cycle product, and inventory holding costs will be ignored as 

zero;  

(3) U1>U2>C, because of the B2B e-commerce environment, the competition between flower 

suppliers will be even more intense;  

(4) F (x) is a continuous, differentiable, reversible, and strictly increasing function of the 

demand x.  

 

Analysis of the Traditional Model of Procurement  

If Company A and the flower supplier are in a vertical supply chain and consider the overall 

interest, then transaction costs can be neglected [15]. And then, the overall supply chain profit 

is expected to be:  

    
( ) ( )( )E Q C Q P x f x dx P Q f x dx= − × + × × + × ×

 

Correspondingly, the optimal procurement volume of the supply chain is 

[ ]* 1

11 ( )Q F P C P−= × ×  

If the suppliers are independent each other, their profits are maximized independently. Then, 

the expected profit for the flower supplier is:  

( ) ( )1 1E Q U C J Q= − − ×  

If we do not consider the return policy, Company A 's profits can be expected as:  

( ) ( ) ( ) ( )2 1E Q J U Q P x f x dx P Q f x dx= − + × + × × + × ×  

And the best purchasing quantity ordered by Company A is  

( )* 1

12 1 2Q F P U J P−= × − −    

It is easy to see that U1> C, therefore, Q12 * <Q11 *, that is, the best purchasing quantity of A 

is lower than the best procurement volume of the supply chain. However, if the farmers offer 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1813



 

the return policy, the procurement of A will reach the best supply chain procurement. If the 

unit refund amount is S1, the best procurement quantity for Company A is 

( )* 1

12 1 2 1Q F P U J P S−= × − − −   ;  

Let Q12 * be equal to Q11 *, we have  

( ) ( )1 1 2S U J C P P C= + − × ×  

Analysis of “Mouse + Cement" Model  

Similarly, we consider the overall interest of a vertical supply chain composed of the flower 

supplier and Company A, where the transaction costs can be neglected [15]. The overall 

supply chain profit is expected to be:  

( ) ( )( )E Q C Q P x f x dx P Q f x dx= − × + × × + × ×  

The optimal procurement volume of the supply chain is then 

[ ]* 1

21 ( )Q F P C P−= × ×  

If the suppliers and sellers are decentralized in the supply chain and independent each other, 

the expected profits for the flower suppliers are maximized separately for their own, that is, 

( ) ( )2 1E Q U C T Q= − − ×  

Without considering return policy, the expected profits of Company A would be:  

( ) ( ) ( )2 2( )E Q T U Q P x f x dx P Q f x dx= − + × + × × + × ×  

The best order quantity from Company A should be 

( )* 1

22 2 2Q F P U T P−= × − −    

Similarly, if the flower suppliers offer a return policy; we get the unit refund amount as 

( ) ( )2 2 2S U T C P P C= + − × ×  

 

Comparison  

In the newsboy model, the general assumption is that the demand x is under the uniform 

distribution [0, D] to reflect the general condition [15], that is,  

( ) 1f x D=   ( )F x X D=  ( )1F x DX− =  

For Company A, the profit under the traditional model will be:  

( ) ( ) ( ) ( )* *

1 2 1 1E J U Q P x S Q x f x dx P Q f x dx = − + × + × + × − + × ×   
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The profit under the "mouse + cement" model will be:  

( ) ( ) ( ) ( )* *

2 2 2 2E T U Q P x S Q x f x dx P Q f x dx = − + × + × + × − + × ×   

( ) 2212222112 00 UJUTQUTJUEE −+<⇒>×−−+=∆⇒>−  

That is, when the unit IT cost of Company A is less than U1 + J2-U2, the profit of A will be 

higher than the company's profit in the traditional model. Similarly, considering flower 

supplier, we have, ( )1 1 2 2 11 2 2T J J U U< × + + − . That is, when the unit IT cost for the 

flower supplier is less than ( )1 2 2 11 2 2J J U U× + + − , the profit of flower supplier will be 

higher than that in the traditional model.  

 

We can use a numerical example to show whether a company in the flower industry should 

employ B2B E-commerce, in the sense of reducing cost and increasing profits. Suppose that 

the operating data for Company A are as follows: the market demand is subject to the uniform 

distribution [0,100], the market price of flower: P = 5, the procurement price in the traditional 

model: U1 = 3.5, in e-procurement model: U2 = 3; transaction costs: J1=1, J2=0.8. If the unit 

IT cost for the flower supplier, ( )1 1 2 2 1 0.8 3 3.5 1.15T < × × + + − = , then the profit of the 

flower supplier in the e-commerce mode will be higher; if the unit IT cost of A, 

2 3.5 0.8 3 1.3T < + − = , Company A's profit in the e-commerce mode will be higher than that 

in the traditional model.  

 

In short, if the information technology investment was planned carefully, the adoption of 

e-commerce will achieve a win-win situation. 

The Star-Enterprise Model – Revelations from Practices 

Star enterprises are market leaders. They have not only a large market share, but also a fast 

growth. Their success was attributed to the match of their own distinctive business models 

with their operating environment. There are no universal supply chain models for these stars. 

The following cases in Chinese apparel industry convey messages allowing us to understand 

the supply chain. 

 

Youngor: Traditional Supply Chain Model with Integrated Retail Stores  

 

Youngor is a traditional apparel enterprise and owns most of domestic market share. Youngor 

has operated in China for 30 years, serving tens of millions of consumers. 80% of the current 

sales are completed by Youngor’s own marketing channels. Its businesses touch almost every 

node in the apparel supply chain, such as, printing and dyeing mill, cotton mills, factories, 

and even cotton field. Youngor established a logistics center with more than 100 million 

RMB. Youngor’s strategy is to increase the sense of brand recognition by creating one-stop 
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shopping experience for its customers and by integrating retail stores with supplying 

facilities.   

 

Youngor has ever tried to build its own B2B e-commerce model, however, the senior 

executives finally realized that they cannot succeed because of the heavy impact on current 

pricing practices in the sales channel and the difficulty in managing its channel.  

 

PPG and Vancl: the E-commerce Online Marketing Mode  

 

PPG and Vancl are two leading online shopping brands in apparel industry in China. From 

nobody to somebody, PPG spent only one and a half years. It became an industry leader and 

the most dazzling star in apparel industry in 2007. Following PPG, Vancl created in 2008 by 

Chen Nian who has extensive experience in logistics. Vancl outperformed PPG in sales in 

only five months.  More than 80% of Vancl shirt is sold directly through the Internet.  

 

PPG and Vancl’s innovative business model started with selling men's shirt over Internet. By 

outsourcing the production and logistics, they enable consumers to buy at a lower price due to 

the significant cost reduction in sales channel. They also responded to the demands fast. . The 

key to their success is the right match between the products and the supply chain. Men’s shirt 

is more standardized, easier to produce, and can be delivered fast. In addition, male 

customers feel more comfortable with online shopping.  

 

What We Can Learn from These Cases?  

 

Although the e-commerce model has its own advantage in terms of flexibility and cost 

reduction, PPG and Vancl have to bear the risk of outsourcing production and logistics, such 

as, the possible disruption of the supply chain and the difficulty in maintaining product 

quality. In addition, e-commerce model needs investment in the IT infrastructure.  

 

As far as Youngor is concerned, it is unwise to completely transform current traditional 

supply chain model to e-commerce model at present. The fact that Youngor has been able to 

be the industry leader in apparel industry demonstrated the suitability of traditional model at 

least in the near future. However, it is necessary to gradually introduce e-commerce platform 

by developing new brands. Actually, its brands, production facilities, logistics and 

distribution systems, warehousing, retail experience, and after-sales service can serve as 

leverage to jump on the bandwagon of e-commerce model.  

 

We estimate that China's online shopping market share will continue to grow in an increasing 

speed and market share of traditional channels will continue to decline. However, the online 

model cannot completely replace the traditional model. On the contrary, the development of 

online direct marketing will drive the development of the traditional model and accelerate the 

integration of the traditional model and the e-commerce model.  

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1816



 

CONCLUSIONS 

 

Is there really one supply chain model for short-life-cycle products that guarantees success? 

Based on the previous analyses, we know that there is no “One Size Fits All” model. We also 

cannot say that the selection of supply chain model depends completely on specific and 

unique situation of an enterprise.  

 

Nowadays, fast changing operating environment has not only made product-life-cycle shorter, 

but also shorten the life cycle a supply chain model. Any supply chain model has its own 

merits and weaknesses. Enterprises must adapt to changes in operating environment to select 

right supply chain model for their short-life-cycle products. No supply chain model is 

panacea. 
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Abstract 

The paper seeks to investigate the effect of the location of material and information 

decoupling points on the extent and role of demand planning in supply chains. In order to 

achieve this goal, the relationships between the location of two types of decoupling points are 

identified and necessary characteristics of demand planning process are recognized. The 

theoretical considerations are then evidenced by cross-sector findings obtained from an 

exploratory study carried out in European supply chains. 

Keywords: material decoupling point, information decoupling point, demand, supply chain 

 

INTRODUCTION 

Supply chains possess two constituting flow pipelines – product transfer pipeline and 

information transfer pipeline. One may identify a material decoupling point in the product 

transfer pipeline, whilst an information decoupling point might be recognized in the 

information transfer pipeline. The reciprocal location of these two points is an issue of crucial 

importance determining the way supply chains plan, perform and control their operations. 

Thus, one may identify several zones and different concepts of supply chain management, 

depending on the location of these two points.  
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One of supply chain management concepts, strongly conditioned upon the location of material 

and information decoupling points, is demand planning encompassing a sequence of activities 

concerning the coordinated flow of demand through companies in supply chains. In some 

parts of supply chains, demand planning may have a profound impact on the efficiency of 

physical flow, whereas in other supply chain sections its role is far less significant, or even 

irrelevant.   

The paper seeks to explore the effect of the location of material and information decoupling 

points on the extent and role of demand planning in supply chains. In order to achieve this 

goal, the following structure of the paper has been employed.  

Following the introduction, the idea of an integrated framework of material and information 

decoupling point is explained. Based on these considerations, the nature of demand planning 

regarding derived decoupling zones is demonstrated. In the next part of the paper, the 

methodology of an empirical study conducted in the sample of European supply chains is 

revealed. The findings derived from the analysis are presented and discussed. Finally, the 

conclusions of the research are drawn and the implications for further empirical studies are 

indicated. 

 
AN INTEGRATED FRAMEWORK OF MATERIAL AND INFORMATION 

DECOUPLING POINTS IN SUPPLY CHAINS 

There are many theoretical considerations on the interpretation and the essence of material 

and information decoupling points as well as documented empirical studies on determinants 

of their location [30].  

In general, material decoupling point is a position in the product axis to which the customers’ 

order penetrates. In other words, it is a buffer between upstream and downstream partners in a 

supply chain separating its order driven and forecast driven activities [24]. It protects supply 

chains from fluctuating consumer buying behavior, enabling to establish smoother upstream 

material flow, while downstream consumer demand is still met via a product pull from the 

buffer stock [24].  

The location of material decoupling point is reflected in the most popular classification of 

manufacturing types, namely: make-to-stock (MTS), assembly-to-order (ATO), make-to-

order (MTO) and engineer-to-order (ETO).  

In make-to-stock manufacturing products are standardized, but not necessarily allocated to 

specific locations; the demand is anticipated to be stable or readily forecasted at an aggregate 

level. In assemble-to-order system products can be customized within a range of possibilities, 
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usually based upon a standard platform. Make-to-order is characterized by raw materials and 

components which are common, but can be configured into a wide variety of products. In the 

last manufacturing system engineer-to-order products are specially designed from engineering 

specifications. While the products might use some standard components, at least some of the 

components or arrangements of components are specifically designed by the customer or by 

the customer working with the producer  [3] [14] [28].  

When a demand for products is transmitted along a series of inventories using stock control 

orders then the demand variation will increase with each transfer. Market sales data are a 

catalyst for the whole supply chain, holding undistorted data describing the customer demand 

pattern. The point  to  which  a  marketplace  order  data  penetrates  without  modification is 

called information decoupling point [23]. Consequently, information decoupling point is a 

position in supply chains at which information turns from the high value actual consumer 

demand data to the typical upstream distorted, magnified and delayed order data [15].  
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Figure 1. Number of zones regarding the relationships between the location of material and information decoupling 

points in supply chains 
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The appropriate position of both points is a critical issue in well-managed supply chains. The 

governing principle says that material decoupling point should be moved close to the final 

customer, thereby ensuring the shortest leadtime. On the other hand, information decoupling 

point ought to be positioned as far upstream in supply chains as possible in order to embrace a 

maximum number of companies with actual and on-line information on market demand. 

Apart from theory, each industry and a specific supply chain are different, and there are 

usually distinct operating conditions concerning technological, organizational and economic 

limitations which do not allow to fully apply a model location of material and information 

decoupling points. Nonetheless, the literature recommends to employ an integrated approach 

while considering the location of both decoupling points [2] [4] [24]. When combining the 

location of material decoupling point with the position of information decoupling point one 

may usually distinguish between one, two or three zones in supply chains - Figure 1.  

As depicted in Figure 1, pull driven activities are based on the real market data, therefore 

information decoupling point cannot be positioned downstream from material decoupling 

point (the upper right-hand cells in a black color labeled as mismatch).  

When considering the relationships between the location of material and information 

decoupling points, one may identify only one zone. In this situation, the points are located at 

either extreme upstream or extreme downstream position in supply chains. This combination 

suggests that all activities performed in supply chains are order driven or forecast driven, 

respectively. Consequently, it is rather theoretical concept, very rare and unusual in practice.   

The remaining cells of the matrix represent 13 possible combinations of the location of 

material and information decoupling points. Consequently, if material and information 

decoupling points are both in the similar locations in supply chains (the middle three cells 

shaded in a bright gray color), two zones may be identified. It means that all companies in a 

supply chain having an access to the real customer data seize this opportunity and perform 

their operations in a pull driven system. The remaining 10 cells represent 3 zones obtained 

through the different location of material and information decoupling points in supply chains 

(the lower left-hand cells in a white color). This situation is very common in contemporary 

supply chains. It demonstrates an essence of the integrated framework and indicates that both 

material and information decoupling points are inextricably linked – Figure 2. 
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Figure 2. Three zones in supply chains obtained through the different locations of material and information 

decoupling points. 
 

As depicted in Figure 2, the companies in zone 1 do not receive any demand information from 

the market. The activities are push driven which means they are based on forecasted demand 

and sales plans. Consequently, there is no inter-organizational collaboration in the zone. Each 

supply chain partner performs activities on its own. It receives an order from the subsequent 

link, initiates in-house activities and places an order to the preceding link in supply chains. 

Demand data is transmitted in the orders, in which customer demand data is magnified and 

delayed. This supremely illustrates the bullwhip effect in traditional supply chains where the 

partners do not have an access to the real customer demand data [13] [20].  

In the middle zone 2, the companies receive the real customer data from the market. However, 

it is not available on time to perform pull driven operations in the physical flow. Market 

information is mostly used to improve demand forecasts and enhance the operating 

capabilities from the perspective of physical efficiency [29]. Therefore, the aim of the 

companies in zone 2 is to run replenishment process upstream the material decoupling point at 

low cost in order to provide a high service level for the links placed downstream from the 

material decoupling point. An access to the real customer data enables to identify the whole 

value stream in supply chains, treated as the sequence of activities from the first link to the 

final consumer, and eliminate or avoid non-value adding processes [31]. The firms in zone 3 

have an access to the real customer data and perform their operations in accordance with a 

pull driven system. Instead of the physical efficiency, which is less important here, the market 
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responsiveness is rising to prominence in the third zone. Therefore, the links in the zone pay 

attention to customer order variability, flexibility, greater use of IT and establishing virtual 

arrangements. M. Christopher highlights that an important prerequisite in the third zone is a 

high level of shared information. In particular, there has to be a clear visibility of downstream 

demand. It means that data on real demand has to be captured as far down the chain as 

possible and shared with upstream partners [7].  

DEMAND PLANNING PROCESS IN SUPPLY CHAIN DECOUPLING ZONES 

All activities performed in supply chains are organized on the basis of demand plans or 

customer orders. Therefore, the accuracy of demand plans plays a key role in organizing the 

activities of subsequent links. The importance of demand planning practices is discussed 

especially in process-oriented supply chain frameworks, such as SCOR or GSCF framework. 

The SCOR (Supply Chain Operation Reference-Model) framework consists of five operation-

based processes (plan, source, make, deliver and return) but does not include processes related 

to sales, marketing and product development [35]. These aspects are examined by GSCF 

(Global Supply Chain Forum) framework, which is broader than SCOR framework. 

According to this approach supply chain model is built on eight business processes that are  

both cross-functional and cross-firm [9] [18] and consists primarily of demand management 

and order fulfillment [10] [11]. 

Demand management balances the customers' requirements with the capabilities of supply 

chains [11]. However, it is not limited to forecasting. The goal of the processes is to execute 

the plan with minimal disruptions, increase flexibility and reduce variability. When tactical 

and operational planning activities are taken into consideration, an adequate term reflecting 

this situation is demand planning process. Demand planning process is a systematic 

exploration and identification of a demand plan which may be implemented regarding the 

future environmental operating conditions. It is based on the prediction of future events and 

selection of certain options enabling to achieve the state recognized by managers as desired. 

Consequently, demand planning process is defined as a sequence of actions that can be 

divided into three stages [12] [22] [26], namely gathering information about the future 

demand of products, demand forecasting using the qualitative and/or quantitative methods, 

and checking the feasibility of the calculated demand plans through verification of resources, 

such as budget, planned marketing campaigns, capacity, storage space, availability of  

infrastructure etc.).   

The scope of demand data used in demand planning process in supply chains is determined by 
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the methods of gathering information [6] which, in turn, are conditioned upon the location of 

information decoupling point. Consequently, regarding the location of this point one may 

identify two distinct models. In the first model the companies do not share information about 

the demand [33]. The second one is information sharing model illustrating the collaboration 

between companies in supply chains [27].   

The physical flow in the first model is driven by a demand plan which is based on historical 

data. Subsequent supply chain links do not have an access to the real sales data. In other 

words, the model illustrates the ‘bullwhip effect’, also known as the ‘Forester Effect’ [13] 

[20]. It denotes that the companies do not share demand data and operate independently which 

results in a transfer of forecast errors downstream in supply chains.  

As the companies do not have an access to the real customer demand data, the plans are based 

on historical sales data and do not reflect the market conditions. Consequently, the processes 

determining demand plans usually leads to the fatal forecast errors. The material flow is 

driven by a push strategy in this model which means that demand plans are a key element in 

maintaining the efficiency of supply chains. As depicted in Figure 3 non-information sharing 

model is typical for zone 1.  

Information sharing model represents another approach typical for the part of supply chains 

located downstream from information decoupling point which is represented by zone 2 and 3.  

There is an exchange of information between the companies enabling supply chain 

collaboration [6]. This concept strives to solve the problems raised in the first model. In 

information sharing model data is provided where and when it’s needed. This enables to 

determine demand plans based on the real customer demand information.  

Demand planning process requires additional sources of information reflecting actual 

customers’ needs. They may be divided into internal, such as customer orders, completed 

sales, marketing campaigns, stocks, price changes etc. and external sources, e.g. market 

trends, customer needs, market analysis, competition, new technologies, new products on the 

market, technology [12].  
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Figure 3. Demand planning in zone 1 in supply chains 

Source: [33] 

 

The obtained real customer demand information may be used in two different ways. First, it 

may serve to prepare the forecasts, making them more accurate, relevant, complete and timely 

with a small error. Consequently, although the material flow is still forecast-driven, an 

updated customer information in demand planning process enables to reduce the operational 

costs and shorten the lead time [17]. In order to control the physical flow, push strategy is 

applied and manufacturing is built to stock on the basis of pre-established demand plans. This 

situation is typical for zone 2, where updated customer demand data enables to conduct 

effective demand planning process, making the physical flow more smooth, efficient and lean 

– Figure 4.   
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Figure 4. Demand planning in zone 2 in supply chains 

 Source: [27] [33] 

 

The real customer demand information may also be used in demand planning process 

downstream from material decoupling point in zone 3 – Figure 5.  

 

Figure 5. Demand planning in zone 3 in supply chains  

Source: [27] 
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However, the application of the concept seems to be very limited in the zone as the physical 

flow is pull driven. Presumably, demand planning denotes only a collection of customer 

orders in advance. The real customer demand data is used to control the physical flow. 

Therefore, demand planning process does not play a pivotal role in zone 3, on contrary it 

serves rather as a supporting function. As depicted in Figure 4 and 5, information sharing 

enabling supply chain collaboration and demand planning typical for zones 2 and 3 are shaded 

in a gray color. 

METHODOLOGY 

Sample and data collection 

In order to investigate the effect of the location of material and information decoupling points 

on the extent and role of demand planning in supply chains, an exploratory study using a 

quantitative survey as a method of data collection was conducted.  

The main research instrument used for this study was a questionnaire consisting of several 

sections examining the nature of demand planning process from the perspective of material 

and information decoupling points. The set of data collected within the release of the survey 

was gathered in European supply chains in 2013. For the purpose of the research presented in 

this paper, a group of relevant variables has been selected.  

Firstly, the number of 25 items, measured by a five-point Likert scale, constituted the list of 

initial variables concerning an intensity of the participation of suppliers and customers in 

demand planning process, drivers and significance of demand planning process, sources and 

quality of input data used in demand planning process. Moreover, two variables were applied 

to classify the supply chains into specific groups regarding a number of zones and the reciprocal 

location of material and information decoupling points in investigated supply chains. 

The sample was compiled from the surveys of manufacturing and trading companies 

operating in supply chains, and consisted initially of 270 organizations. Those firms were 

leaders or major links located upstream, in the middle or downstream in their supply chains 

established by three subsequent major links and accompanying logistic and non-logistic 

service providers. As a result of initial data analysis, screening and elimination of 

observations with missing values 228 supply chain leaders remained as a subject of further 

analysis.  

The majority of the surveyed firms (57 percent) are trade companies, remainder of the 

research sample includes manufacturers. The prevailing share of the companies operate in 

wholesale and retail grocery sector (18 percent), fabricated metal products, industrial and 
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commercial machinery sector and manufacturing of motor vehicles (a total of 12 percent), 

followed by the companies from a mining industry (6 percent), trading  companies (selling 

cross-industry products, mainly household goods – 4 percent, clothes – 6 percent, chemicals – 

4 percent, electronic equipment – 4%).   

Research outline and statistical analysis 

In order to address the goal of the paper, a Principal Component Analysis (PCA) with 

Varimax Rotation was employed. It enabled to reduce many variables manifesting the nature 

of demand planning in supply chains and, hereby ease the interpretation process through 

highlighting the main underlying multi-item constructs.  

The preliminary analysis conducted on the variables manifesting the role and extent of 

demand planning process in supply chains confirmed that in order to develop a strong 

structure of constructs, a group of 2 variables has to be dropped for low correlation indices 

with other variables. The Principal Component Analysis conducted in a space of the 

remaining variables showed a clean factor-loading pattern with minimal cross-loadings and 

high loading on the one construct factor.  

The value of some factor loadings is below a nominal cut off point of 0.65, but better than 0.5 

on all factors. Therefore, the original variables were kept in a model [34]. PCA conducted 

finally on 23 items revealed a solution consisting of 6 factors which explain almost 72 percent 

of total variance. The number of factors was determined by the analysis of the percentage of 

variance explained and the Kaiser criterion [1]. 

For each construct, Cronbach’s alpha coefficients were used to assess the internal consistency 

of variables. Their values are above the nominal cut-off point of 0.7 and may thus be 

considered to be reliable suggesting a good internal consistency of the ten constructs (George 

and Mallery, 2003). The PCA resulted in producing the total number of 6 factors, used for the 

further research – Table 1: 

− Factor 1:  intensity of participation of supply chain partners in demand planning process; 

− Factor 2:   drivers of demand planning process; 

− Factor 3:   quality of input data used in demand planning process; 

− Factor 4:   significance of demand planning for other processes performed in supply chains; 

− Factor 5:   significance of demand planning process in achieving the goals of supply chains; 

− Factor 6:   sources of input data used in demand planning process. 
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Table 1. The structure of the constructs obtained through the Principal Component Analysis 
 

Item 

 
Constructs 

 
1 2 3 4 5 6 

Intensity of participation of suppliers in demand planning process   .754   
Intensity of participation of customers in demand planning process   .721   
Forecast driven plans of demand .567   
Order driven plans of demand .762   
Data accuracy in demand planning process .634  
Data timeliness in demand planning process .701  
Data completeness in demand planning process .631  
Data relevance in demand planning process .871  
Significance of demand planning for customer relationship mgmt.  .769 
Significance of demand planning for customer service  .713 
Significance of demand planning for complaints and product returns  .695 
Significance of demand planning for production scheduling   .709 
Significance of demand planning for supplier relationship mgmt.  .638 
Significance of demand planning for product/ service development   .764 
Contribution of demand planning in the vision of supply chains   .806
Contribution of demand planning in the mission of supply chains   .761
Contribution of demand planning in strategic goals   .601
Historical sales data used in a demand planning process   .819
Customer orders used in a demand planning process   .504
Marketing actions used in a demand planning process   .511
Supply data (e.g. production capabilities, levels of inventory                  
in a warehouse) used in a demand planning process   .834

Data on market environment used in a demand planning process   .724
Market research used in a demand planning process   .632

 

In the next stage of the study, supply chains were grouped into the classes regarding a number 

of zones obtained from the reciprocal relationships between the location of material and 

information decoupling points. First, each examined supply chain was analyzed in terms of its 

structure. The examined company and its partners were assigned to an appropriate group 

constituting an upstream, middle or downstream supply chain structure. As the sample 

consists of manufacturing and trade companies, the examined links were usually located in 

the middle or downstream in supply chains, respectively. It also determined a prevailing share 

of orders falling into the category of make-to-order, assembly-to-order, delivery-to-order and 

make-to-stock performed by investigated companies. 

The first two categories are more typical for manufacturing companies whilst the latter two 

are more characteristic for trade companies. Then, depending on the mutual location of 

material and information decoupling points, supply chains with a specific number of zones 

were identified. The distribution of the sample regarding the potential location of material and 

information decoupling points is depicted in Figure 6.   
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Figure 6. The breakdown of the sample by the location of material and information decoupling points 
 

In order to compare the nature of demand planning process, supply chains with two and three 

zones were a subject of further in-depth investigation. It enabled to determine the effect of the 

location of material and information decoupling points on the role and extent of demand 

planning in supply chains. 

 

THE ANALYSIS OF THE EFFECT OF THE LOCATION OF MATERIAL AND 
INFORMATION DECOUPLING POINTS ON DEMAND PLANNING PROCESS. 

PRELIMINARY FINDINGS AND DISCUSSION 

In order to analyze the effect of the location of material and information decoupling points on 

demand planning process, cluster means for particular zones were calculated. They were 

based on factor scores of the role and extent of demand planning. Table 2 shows the cross 

tabulation of companies in the zones and characteristics of demand planning process.  

In order to determine if the companies in the zones are different regarding demand planning 

process ANOVA analysis has been performed. The three groups show significant differences 

Three-zoned supply chain Two-zoned supply chain One-zoned supply chain 
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(p<.01) in the six factors: intensity of participation of supply chain partners in demand planning 

process (F= 10.12), drivers of demand planning process (F= 27.84), quality of input data used 

in demand planning process (F= 13.42), significance of demand planning for other processes 

performed in supply chains (F= 21.94), contribution of demand planning process in achieving 

the goals of supply chains (F= 23.65), sources of input data used in demand planning process 

(F= 12.32). 

 

Table 2. Cluster means in the zones based on factor scores of supply chain collaboration. 

Factors of supply chain collaboration 
Zone number 

F-values*

1 2 3 

 intensity of participation of supply chain partners in demand planning process -0.23 0.29 0.12 10.12 

 drivers of demand planning process  -0.59 0.48 0.08 27.84 

 quality of input data used in demand planning process -0.91 0.19 0.42 13.42 

 significance of demand planning for other processes performed in supply chains -0.35 0.29 0.27 21.94 

 contribution of demand planning process in achieving the goals of supply chains -0.18 0.14 0.41 23.65 

 sources of input data used in demand planning process. -0.22 0.46 0.52 12.32 

* significant at p < .001  

 
The findings demonstrate that the location of information decoupling point has a significant 

impact on demand planning process in supply chains. All factor scores in zone 1 gained the 

smallest negative values across all zones. It may suggest that the companies indicate the least 

positive attitude towards applying demand planning concept upstream from the information 

decoupling point.  

The obtained results confirm that sharing data among supply chain partners enables to 

establish collaborative relationships which are essential to perform demand planning process 

in an efficient and effective way. If there is no data transfer, the role and extent of demand 

planning is scarce and very limited. This is evidenced by the study indicating the negative 

attitude of respondents concerning the multifaceted issues of demand planning process. 

Therefore, it is not possible to practically implement and take an advantage of the concept of 

demand planning further up the supply chains, upstream from information decoupling point. 

On the other hand, the importance of demand planning process downstream from information 

decoupling point increases. However, the attitude of examined companies towards demand 
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planning process varies in zone 2 and 3 regarding the location of material decoupling point. 

Among many investigated dimensions of demand planning process the drivers of demand 

planning process, the contribution of demand planning process in achieving the goals of 

supply chains and the importance of demand planning for other processes performed in supply 

chains strike out as the most powerfully differentiating characteristics with the highest F values. 

The drivers of demand planning process are the most important for the links located in zone 2, 

as the factor contains two basic mechanisms of initiating the physical flows in supply chains, 

namely demand forecasts and orders placed by customers. The finding confirms that both 

mechanisms are applied in the companies placed in zone 2 where demand planning process is 

an issue of crucial importance [35]. Consequently, in line with the study conducted by 

Christopher et al., the companies in zone 3 report pretty neutral attitude to the drivers of 

demand planning process, as the physical flow in the zone is mostly driven only by 

customer’s orders [7]. Interestingly, although demand planning is not a common practice of 

the companies located in zone 3, it still has a profound impact on achieving the goals at the 

corporate level of supply chains. It stems from the fact that the links in zone 3 are more 

market oriented, which means enriching customers by providing added value. This is 

consistent with the opinion of Rigby et al. who allege that employing market orientation 

requires the organizations to adapt the solution-based approach in order to satisfy individual 

customers’ expectations [32]. This may evidence the importance of the factor in zone 3. On 

the other hand, the links located in zone 2 apply demand planning concept, however it does 

not contribute, to a large extent, to gain the strategic goals of supply chains. Contrary, the 

finding may suggest that demand planning practices applied by the companies in zone 2 

contribute to achieve the operational and tactical goals as the efficiency and cost reduction 

play a pivotal role in this part of supply chains. This result is in line with concept of leanness 

and establishing lean supply chains [8] [38]. Similar opinion is highlighted by Mentzer et al. 

who mention that demand planning affects the operational goals of supply chains. These goals 

are manifested, in performing everyday management activities, mainly through the cost 

reduction and elimination of surplus stock in subsequent links [25].  

Another factor manifesting the significance of demand planning for other processes 

performed in supply chains seems to be equally important in zone 2 and 3. The finding is not 

very surprising when considering the factor and its structure. There are practices characteristic 

for zone 2, such as production scheduling, suppliers relationship management and product or 

service development. On the other hand, the factor consists of the activities typical for the 

links located in zone 3, namely customers relationship management, customer service or 
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complaints and product returns. This may partially explain a relative equal importance of the 

factor in two zones. For instance, production scheduling is conditioned upon demand planning 

process [5] [36]. Production adjusted to demand plan has a positive impact on costs, resource 

requirements, customer service and financial performance etc. [12] [37]. On the other hand, 

demand planning also plays a significant role for supplier relationships management [10]. 

With the right process in place, it is crucial to match supply with demand proactively and 

execute the plan with minimal disruptions [19] [37]. Finally, demand planning process is also 

a vital ingredient of a product or service development [16]. It is important to recognize the 

key link between new product launches and demand planning in order to specify the effect of 

a new product on new demand and supply procedures [37].   

The other factors of demand planning process differentiate a research sample to a lesser 

extent. The quality of input data used in demand planning process are more important for 

zone 3. It probably stems from the fact that pull driven activities performed by the links in this 

zone require more reliable, actual, complete and relevant data in order to establish responsive, 

flexible and market sensitive physical flow. On the other hand, the links in zone 2 use similar 

data in demand planning process, however the management of material flow in the zone is 

also enhanced by previous sales plans and demand forecasts which may support decisions 

made in demand planning process. Furthermore, the highest quality data is not directly used in 

the management process, as the material flow is forecast driven in zone 2. Consequently, data 

is rather used to modify and update demand forecasts so its quality is not an issue of crucial 

importance. These arguments may explain the lesser role of the quality of input data in 

demand planning process in zone 2.  

Apart from the quality of data, also its sources seem to be important for demand planning 

process. However, the findings show that the factor is almost equally relevant in zone 2 and 3. 

The similar significance of different data sources for both demand planning process in zone 2 

and pull driven activities performed in zone 3 may stem from the structure of the factor. For 

instance, it contains historical sales data which is, in particular, important for demand 

planning in zone 2 and customer orders mostly used to initiate pull driven activities in zone 3. 

Furthermore, there are also other data sources such as marketing actions or market research 

extensively used by the links located in both zones.  

The last extracted construct deals with the intensity of participation of supply chain partners 

in demand planning process. First of all, judging on F values, the factor strikes out to be the 

least differentiating construct which may suggest that its significance is relatively low. 

Moreover, the largest factor scores are reported by the companies in zone 2. The finding 
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demonstrates that the intensity of cooperation between suppliers and customers is important 

for demand planning process in a supply chain. In other words, supply chain collaboration 

seems to be a vital ingredient of effective demand planning. It is in accordance with the 

opinion of Mentzer et al. who argue that there is a need of consistency between demand 

planning and inter-organizational collaboration in supply chains [25]. Furthermore, one 

should notice that the companies located in zone 3 also report a positive attitude toward the 

intensity of participation of supply chain partners in demand planning process. Although, 

demand planning does not play a key role in zone 3, an access to the real customer data 

enables the links to establish collaborative relationships and perform pull driven activities in this 

part of a supply chain. Lewis maintains that it is not just an exchange of information on demand 

and inventory but also multiple collaborative working relationships across supply chain links on 

all levels. The companies tend to establish partner development cross functional teams intended 

to interface with the equivalent customers management team [21]. 

 

DELIVERABLES AND FURTHER RESEARCH 

The study shows the effect of the location of material and information decoupling points on 

demand planning process in supply chains. There are theoretical and practical deliverables of 

an empirical research. First, the study provides a necessary theoretical background for the 

concept of demand planning striving to overcome the recognized deficiencies and 

complement the current theory on demand planning process with a contextual view. It 

highlights that the concept is embedded in a wider environmental context. Thus, it gives an 

opportunity to recognize the external conditions as well as to reveal the internal constraints 

determining the application of demand planning concept in specific supply chains. 

Consequently, the study also provides the practical guidelines for managers implementing 

supply chain concept. The paper demonstrates the significance of specific steps and activities 

undertaken in the whole process of demand planning regarding environmental conditions and 

supply chain context. The findings of the study highlights the nature of demand planning 

practices in terms of the zones derived from the reciprocal location of material and 

information decoupling points. Specifically, an empirical part of the paper validates the 

importance of demand planning practices in supply chain links placed in zone 2.  

Apart from indicated deliverables, the study also highlights the potential areas of future 

research. First of all, one should be aware that demand planning is an ingredient of demand 

management. It raises a question concerning the role and mutual relationships between these 

two concepts. Furthermore, demand management should be analyzed in a different way, not 
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limited to the links located in zone 2, but also taking into account pull driven activities 

performed in zone 3. Demand planning may also be extended to the service sector, such as the 

real estate industry or finance sector. Finally, as demand planning is mostly focused on lean 

practices prevailing in zone 2, it would be interesting to investigate and measure the 

efficiency of demand planning practices from the standpoint of the whole supply chains. 

Consequently, the future study may indicate the collaboration patterns, allowing the 

companies to increase the efficiency of demand planning in supply chains. 
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ABSTRACT
It is generally believed that consumers will respond to ethical products with attributes that 
reflect moral principles such as fair trade more favorably. However, Luchs, Naylor, Irwin, 
and Raghunathan(2010) find that whether or not consumers prefer sustainable products is 
determined by benefits they seek from various product categories. Findings of their research 
suggest that sustainability can be a liability when marketing certain products since it has 
potential negative effects on consumer perceptions when strength-related attributes are valued. 
However, Luchs et al. (2010) only investigate this issue with physical products. Whether or 
not similar interpretations will be found in services remains unknown. This current study 
extends the idea proposed by Luchs et al. (2010) to the service industry. Specifically, this 
study intends to investigate whether or not consumers view more ethical service providers as 
less capable of providing effective and satisfying services than less ethical ones. 

Keywords: sustainability, ethical services, green marketing, corporate social responsibility 

CHAPTER 1 INTRODUCTION

1.1 Research Background and Motivation

The importance of marketing products ethically has generated extensive attention from both 
practitioners and scholars. Luchs, Naylor, Irwin, and Raghunathan[17] state that many 
companies take initiatives to respond to consumer expectations toward products that promote 
ethical principles. It is generally believed that consumers will respond to ethical products 
with attributes that reflect moral principles more favorably. The attributes are related to 
various kinds of social and environmental issue such as fair trade and humane treatment. 
However, these companies also discover that consumer buying behavior is not always 
consistent with their pronounced positive attitude toward ethical products.Data shows that 
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ethical products have relatively low market share compared to products without ethical 
attributes [26, P.15].Luchs et al.find that whether or not consumers prefer sustainable 
products is determined by benefits they seek from various product categories. For instance, 
consumers who seek gentleness-related attributes such as safety, health, and mildness prefer 
products with ethical attributes because they associate ethicality with gentleness. On the other 
hand, the associations between ethicality and gentleness makes consumers who seek 
strength-related attributes prefer products with less ethicality. Findings of this research 
suggest that sustainability can be a liability when marketing certain products since it has
potential negative effects on consumer perceptions when strength-related attributes are valued. 
However, Luchs et al. only investigate this issue with physical products. Whether or not 
similar interpretations will be found in services remains unknown.

According to World Bank [28], the era of the service economy is evidently on the rise. As 
income continues to grow, people tend to demand more services. Compared to agricultural 
and manufacturing industries, the service sector consumes fewer natural resources but more 
human capital, which might put less pressure on the environment and may be considered as 
more environmentally sustainable. The growth of the service economy might not harm the 
environment as much as other industries if service providers concentrate on sustainable 
development of their businesses. However, global economic development is largely 
dependent on the performance of service industry. Its productivity occupies more than 60% 
GDP of global economy, and has exceeded over 70% in developed countries. The importance 
of the services sector in the world is likely to increase. Thus, how consumers perceive 
sustainable services deserves more attention and is worth further investigation.

1.2 Research Objective

This current study extends the idea proposed by Luchs et al. to the service industry. 
Specifically, this study intends to investigate whether or not consumers view more ethical 
service providers as less capable of providing effective and satisfying services than less 
ethical ones. It is also the goal of this research to find out if consumers seek different benefits 
when purchasing various services. In addition to the above-mentioned ideas, this current 
research also attempts to investigate the role of personal values in consumer perceptions 
towards ethical services because previous studies suggest that values influence consumer 
buying behavior and preference [20] [27]. Hence, this research believes that consumer 
personal value is likely to influence their preferences towards sustainable services. It is 
proposed that consumer personal values will have an impact on the types of benefits sought 
in buying a service and further moderate the relationship between ethicality of a service and 
perceptions towards the service. It is assumed that when consumers care about values closely 
related to ethicality or caring for others, they will be more favorable towards services with 
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attributes of sustainability. On the other hand, when consumers care less about those values, 
the ethical attribute might actually diminish their favorable perceptions towards a service. 
Specifically, following rationale presented in Luchs et al., this current study assumes that 
consumers will perceive ethical service providers as less capable of providing effective 
service than less ethical ones. 

In short, this study intends to achieve the following research objectives. First, it attempts to 
understand the impact of ethical attributes of services on consumer preferences and 
perceptions. Second, it aims to investigate if consumer personal values influence what 
benefits they seek from purchases of different services, as well as their impact on consumer 
buying decisions in the services context. 

1.3 Expected Contribution 

Findings of this current research are expected to help service providers understand the pros 
and cons of attaching ethical attributes to their services. If results show similar pattern as 
findings of the study conducted by Luchs et al., service providers need to be cautious when 
promoting sustainability as an attribute because consumers might associate high levels of 
ethicality with ineffective performance. However, this also presents challenges for service 
providers when they want to take more responsibility on sustainable development of their 
business. Whether or not and to what extent service providers should communicate the 
ethicality of their services will be an important issue worthy of discussion. Moreover, 
findings regarding influences of consumer personal values on the relationship between how 
they perceive ethical services and their preferences of those services can provide insights into 
the interaction between what consumers value and their behavioral intention. This might 
bring out questions regarding mismatches between what people claim to care about and how 
they actually behave. 

CHAPTER 2 LITERATURE REVIEW

2.1 Potential Negative Effect of Ethicality on Product Preference

The modern philosophy of marketing has increasingly placed importance on the concept of 
corporate social responsibility, (CSR) which refers to the responsibility of enterprise for the 
impacts on society [4]. In order to meet the responsibility, enterprises should integrate social, 
environmental, ethical and human rights concerns into the business operations and core 
strategy [4].Some enterprises view and understand CSR as the possible approach which may 
drive consumers’ purchase decisions compared to traditional methods like manipulating price, 
quality and service of enterprise [25]. From 2010 survey of annual Goodpurpose study 
conducted by Edelman in U.S., it seems that consumers expect more from enterprise 
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nowadays. In the study, there were 86% of respondents agreed that “business needs to place 
at least equal weight on society's interests” as it does on its own interests[6]. Also, 63% of 
respondents said that they “expect brands to donate a portion of their profits to support a good 
cause[5].” Moreover, one study suggests that there are 30% of the U.S. adults population, 
which is about 70 million consumers are “new consumers” who constantly looking to align 
their actions with their ideals. The new consumers not only purchase products, but also look 
at the companies behind the products and they believe it is important to purchase from 
companies acting ethicality and responsibly [2]. 

In order to respond to the change of consumers, more and more companies devote significant 
resources to demonstrate their commitments toward ethical and socially responsible behavior 
[25]. For these companies, they can be classified into three different types of ethical business, 
business that donate parts of the profits to charity, business that apply and maintain ethical 
principles in every single business activity, and business that provide or produce ethical 
products and service [23].For the third type of ethical business, Luchs et al. use the term 
“sustainable” to refer to products with positive ethical attributes, the attributes that reflect 
moral principles, which are related to various kinds of societal and environmental issues such 
as fair trade and humane treatment. For instance, Jack Aronowitz, an American Doctor 
invented a patch which can monitor blood sugar and levels so that the patients can reduce the 
painful daily needle stick test [23].

It seems quite nature that the products with positive ethical attribute would have more market 
share since they meet the consumers’ expectations, but Luchs et al. indicate that the truth is 
there is a gap between consumers’ attitude and behavior. Although 40% of consumers claim 
that they are willing to buy “green products,” only 4% actually do so. There is even a survey 
tells that CSR can lower purchase intension when products are high quality. However, on the 
other hand, they find that the market share of sustainable products is not always weak. They 
have relatively strong market share in categories such as personal care product. As a result, 
Luchs et al. suggest there is a new factor that also influence consumers’ preference toward 
sustainable products, which is the types of benefit consumers value in a given product 
category. 

Luchs et al. try to figure out consumers’ perception toward products with ethical attributes. 
They first indicate that there is a 2001 nationwide survey of 1037 U.S. households, and 
consumers claimed that they associate a socially conscious company with attributes such as 
“safe,” “friendly,” and “protective” [9]. Luchs et al also do a survey on 23 MBA respondents, 
and get a result that almost half of the respondents think the ethical products “might be safer, 
healthier, and gentler than other products [17, p.19].” Statements like “ethical products are 
better for you, and “more gentle on a person’s body” are repeatedly shown in the 
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survey.Therefore, they propose that consumers associate ethicality with gentleness-related 
attributes, and further explain that “gentleness” refers to the cluster of attributes that provide 
consumers related benefits. 

In order to strengthen the credibility of their findings, Luchs et al. claim that their findings are 
consistent with previous researches and literatures of organizational behavior and human 
relations. They point out that ethical leaders and managers have the characteristics of being 
compassion and caring [16], and compassion not only includes the ability of noticing pain, 
but also involves the ability to feel the pain [14]. As a result, Luchs et al. argue that ethicality 
is associated with being gentle, and a lack of ethicality is conversely associated with strength. 

In fact, to further illustrate the idea ofconflict between ethicality and strength, Luchs et 
al.propose that it also appears in some sociocultural messages and common expressions such 
as “nice guys finish last” and “to make an omelet, you have to break some eggs.” According 
to them, these sayings represent thatthe lack of morality is positively related to strength and 
success.In addition to common expressions and sayings, they also indicate that in the book 
Why It’s Hard to Be Good, “rugged individualist” who is strong and tough, such as gangster 
and cowboy is one of the most enduring icons in North American culture[8].They suggest 
that this can be also interpreted as an evidence of the existence of a conflict between 
ethicality and strength in sociocultural notions. 

Furthermore, since people’s behavior is influenced strongly by social perceptions and 
messages [18]. Luchs et al. suggest that people would use prior experiences and knowledge 
which are derived from society to judge sustainable product. In other words, when people are 
judging the products, there is a positive association between ethicality and gentleness and 
negative association between ethicality and strength, which is transferred and derived from 
the domain of social judgments to the domain of product judgments. 

Based on the previous inference, Luchs et al. purpose the first hypothesis that “consumers 
associate higher ethicality with gentleness-related attributes and lower ethicality with 
strength-related attributes [17, p.21].” Moreover, they propose that this kind of association 
influence consumer preference of sustainable products, which is depend on the benefit sought 
from consumers. Thus, the second hypothesis is “the effect of sustainability on product 
preferences is moderated by the type of benefit sought in the product category [17, p.22].”

Luchs et al. do an Implicit Association Test to test the first hypothesis.In the test, they show 
four categories of words and phrases to their respondents which are associated withethical 
company, self-interest company, gentle products and strong products. And the respondents 
have to put these words under some category labels such as “Ethical Company or Strong 
Product” and “Self-Interested Company or Gentle Product.” The result of the testshows 
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thatparticipants respond quicker when they classified words and phrases into the 
hypothesis-consistent categories.More specifically, the respondents put the words associated 
with ethical company and gentle products under the category label of “Ethical Company or 
Gentle Product” quicker than putting the words into hypothesis-inconsistent categories, 
which is “Self-interested company or Gentle Product.” As a result, Luchs et al. argue that the 
participants do implicitly associate higher ethicality with gentleness-related product attributes 
and lower ethicality with strength-related product attributes. The first hypothesis is being 
confirmed. 

They later test on the second hypothesis in study 2. In the study, there is a pretest which asks 
the participants to rate the important characteristics (attributes of strong and gentle from 
implicit association test) to car shampoo and baby shampoo, and the result shows that gentle 
is more important than strong for baby shampoo, and strong is more important than gentle in 
car shampoo for participants. Hence, Luchs et al. use baby shampoo as a representative 
product in gentle product and car shampoo as a representative of a strong product. Afterwards, 
Luchs et al. show two different descriptions in each product to their participants. One 
describe brand A as a more ethical product rating by fake ethical organization, and the other 
describe brand B as a normal product which has no rating record. The respondents have to 
report their preference for both brands on a nine-point ranking scale. And in order to prevent 
the possibility that participants might present themselves as more ethical ones, half of the 
respondents have to rate for average consumer. The result of study 2 shows that participants 
have relatively higher preference for sustainable baby shampoo brand than car shampoo, 
which indicates that sustainability is more like an advantage when gentleness-related are 
valued more than strong-related attributes. 

Strength-related value is further tested to strengthen the evidence of hypothesis 2 in study 
3.They first ask the participants to rate the important characteristics to laundry detergent, and 
further use laundry detergent as the object to represent product with strength-related value 
because participants rate stronger factor more than gentle factor. The participants are asked to 
report their preference of two different brands of detergent on seven-point scale. One is 
sustainable claim detergent, and the other one has no claim about sustainability. Like study 2, 
half of the respondents are requested to rate for average person. And the result shows that 
participants have strong preference of less sustainable detergent. Hence, Luchs et al. indicate
that the benefits of sustainability can be a disadvantage when strength is more valued than 
gentleness because the consumers have greater preference toward less sustainable brand. 

As for study 4, the purpose is to find out if the marketers can overcome the implicit negative 
associations between ethicality and product strength. And the result shows that the 
sustainability liability would be weaker if the consumers are reassured that the sustainable 
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product is strong. Study 5 is an observational field study. They put two different hand 
sanitizers on the table near the entrance of business school, the green sanitizer contains 
ecofriendly image while the white sanitizer looks normal, and there is a researcher observe 
how the participants use the hand sanitizers during 11 hours. The result shows that a 
significant proportion of participants choose to use regular one when the researcher is not 
visible, while a significant proportion of participants choose to use the green one when the 
researcher is nearby. Therefore, this study shows that first, sustainability is a disadvantage for 
product which strength is especially valued. Second, people tend not to reveal this preference 
when they know that their behavior is being observed. 

The research of Luchs et al. demonstrates that first, consumers associate ethicality with 
gentleness-related attributes, and lower ethicality with strength-related attributes. Second, 
sustainability can be “both marketing asset and liability.” It is actually determined by the 
types of benefits customers value in a given product category. That is, the type of the benefits 
sought from consumers has moderating effect on the relationship between sustainability and 
consumers’ preference. Specifically, sustainability can be marketing asset in the 
classifications in which gentleness is especially valued by the consumers, while it can also be 
a liability in categories in which strength is especially valued. Finally, consumers’ negative 
expectation toward sustainable products can be abated as long as the marketers stress the 
explicit information that the functions of sustainable products are as strong as regular ones. 

2.2 The Relationship betweenService and Ethicality

As mentioned before, Luchs et al. claim that “sustainable” is frequently used in industry that 
they prefer to use sustainable to refer to products with positive ethical attributes. Since the 
term sustainability is a central concept of this research, it needs to be further illustrated. 
Hopwood, Mellor and O’Brien [11]suggest that in broad sense, the development of 
sustainability is an attempt to considerate environmental and socio-economic issues with 
growing concerns. Therefore, in broad sense, we can say that any service which has 
combined environmental and socio-economic issueswith its growth can be viewed as service 
with sustainability or ethicality. In fact, Hopwood et al further come up a classification of 
sustainable approaches into three groups, status quo oriented, reform oriented and 
transformation oriented. Hopwood et al. argue that these three groups are able to cover all 
approaches to sustainability. Therefore, we believe by illustrating the definition and the 
approaches of each group and providing the service examplesmay help to explain the 
relationship between service and ethicality. 

Status quo oriented group refers to those who try to use relatively soft, or passive approach to 
maintain the current circumstances of lifestyle and ensure that is not disrupted by 
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environmental disaster or social crisis. Supporters of this group do see the need of change, 
but see no need to do fundamental change. Moreover, they believe that business is the driver 
towards sustainability. For this group of people, the approaches of increasing information, 
changing values, improving management techniques and operating new technology are the 
best methods to achieve sustainable development. For instance, Hopwood et al, viewthe 
World Bank as one of the organizationin status quooriented group because it believes 
traditional elements of strategy to advance growth can help to stable macroeconomic and 
reform a more friendly market environment, which make it an essence for reducing poverty. 

As for reform oriented group, those who take reform approaches believe the essence of 
problem is the lack of information and knowledge. Fundamental change is not necessary for 
them. They believe the key is to reform the government because it plays a key role to 
advocate the idea of sustainability that it can help to push the pressure on business.The 
supporters of this group also focus on technology, good science and information. Basically, 
they believe technology can bring benefit to protect environment. In fact, Hopwood et al 
point out that this group is dominated by mainstream NGO experts and academics. Also, 
mainstream environmental groups are largely in this group such as Friends of the Earth. They 
work with business and government and promote solutions which create sustainability.

The third group transformation oriented group seeks for transformsocieties into profound
sustainability. Reform is not enough for them. Therefore, they take more radical approaches 
to social development compared to other two groups. According to Hopwood et al, the 
“transformationists include those who focus either primarily on the environment or the 
socio-economic, and those who synthesize both [11, p.45].”

2.3 The Relationship between Values and Consumer Preference

The concept that values make much difference on human attitude and behavior has been 
widely accepted [20]. In fact, there are numerous studies investigating the evidences that 
values influence subsequent behavior, such as the relationship between values and 
participation in civil rights activities, and the relationship between values and cheating on 
examinations. 

Before further going to the detail of the relationship between values and consumers’ 
preference, the definition of value should be clarified first. Hitlin and Piliavin[13] tries to use 
both negative and positive approach, telling what values are not and what values are to 
provide a comprehensive meaning of value. They indicate that values are often conflated with 
attitudes, traits, norms and needs, but values are actually different from these four concepts. 
First of all, values are ideal concepts while attitudes focus more to social objects. Moreover, 
values are more abstract and durable than attitudes. Second, traits are enduring characteristics 
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which could be both negative and positive while values are enduring goals which are 
considered primarily positive. Third, norms, unlike values, contain the sense of “ought” that 
people feel pushed when they are acting under normative pressure. Also, compared to norms, 
values are typically measured as an individual-level construct though both of the values and 
norms are group level phenomenon. Forth, compared to values, needs influence people’s 
behaviors in different ways that needs imply biological influences. However, on the other 
hand, values imply the feature of social life. To sum up, values are different from the 
concepts of attitudes, traits, norms and needs.

Hitlin and Piliavin suggest that Kluckhohn’s[15]definition of values is the most influential 
one. According to Kluckhohn, “a value is a conception, explicit or implicit, distinctive of an 
individual or characteristic of a group, of the desirable, which influence the selection from 
available modes, means, and ends of action [15, p.395].” In addition to Kluckhohn’s 
definition, Hitlin and Piliavin also mention Rokeach’s definition of values as “a common 
definition”. Rokeach[21] defines a value as an “enduring perspective or prospective belief 
that a specific end state of existence or specific mode of conduct is preferred to an opposite 
end state or mode of conduct [21, p.15].” In fact, Hitlin and Piliavin further compare the 
definition of Kluckhohn and Rokeach, saying that “Rokeach sees values as give meanings to 
actions while Kluckhohn emphasizes action [13, p.362].” However, both of the definitions 
are related to human actions. Schwartz [24] actually summarizes literatures and gets five 
features of the definition of values. “A value is a (1) belief (2) pertaining to desirable end 
states or modes of conduct, that (3) transcends specific situations, (4) guides section or 
evaluation of behavior, people, and events, and (5) is ordered importance relative to other 
values to form a system of value priorities (20).” To sum up, the relation between values and 
behavior is shown in above definitions. 

2.4Rokeach Value Survey

The Rokeach Value Scale (RVS) is a scale which can measure two kinds of individual’s 
values, the terminal values and instrumental values. Rokeach[21] uses Gorsuch[10] point of 
view, “any value which is not the ultimate value could be considered an instrumental value” 
to explain the relationship between terminal values and instrumental values and the reason 
why there are two types of values in RVS. He also indicates that instrumental values and 
terminal values are separate yet functionally interconnected system because “all the values 
concerning modes of behavior are instrumental to the attainment of all the values concerning 
end-states [21, p.12].” He further defines terminal values as “individual’s desirable end-state 
of existence” while instrumental values as “individual’s desirable mode of conduct [21, p.7].” 

Rokeach initially develop hundreds of both sets of values by literature review, Rokeach’s own 
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judgment, and interviews with students and non-students. Then Rokeach retain the last 18 
items through his further judgment and empirical analysis after several years of research [3]. 
For the set of terminal values, it is composed of 18 terminal values or desired end of 
existence. On the other hand, the set of instrumental value is also composed of 18 
instrumental values, or preferable modes of behavior [3]. In RVS, the respondents are 
expected to list the order of importance to 18 terminal and 18 instrumental values, number 1 
refers to most important value and number 18 refers to the least important. Then the result 
will show the respondents’ priorities of values. Acccording to Rokeach [21], RVS is an 
all-purpose instrument for research on human values which is reliable, valid but simple that it 
is easy to understand by people aging from 11 to 90. 

In fact, Rokeach also uses RVS to do numerous researches by himself. For instance, he finds 
that the ranking differences of salvation show behavioral differences of going to church and 
the attitudes toward religion. For the adults who go to church every week, the ranking of 
salvation is the third while is fifteenth for the adults who never attend church. Also, the value 
of world of beauty can help to distinguish artists from other profession groups that artists 
rank world of beauty much higher than other professional groups. He also finds that the value 
of imaginative, intellectual and logical can help to predict whether one will become a 
professor since academicians rank much higher on these three values than other adults.

TABLE 1. The Rokeach Value Surveys
Instrumental Values Terminal Values 
Ambitious A comfortable life 
Broad-minded An exciting life
Capable A sense of accomplishment 
Cheerful A world at peace
Clean A world of beauty
Courageous Equality
Forgiving Family security
Helpful Freedom
Honest Happiness
Imaginative Inner harmony
Independent Mature love
Intellectual National security
Logical Pleasure 
Loving Salvation
Obedient Self-respect
Polite Social recognition
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Responsible True friendship
Self-controlled Wisdom

2.5 The Impact of Values on Types of Benefits Sought from Consumer

Personal values are generally considered as major influence on human behavior, and RVS is 
an instrument which is widely used to measure person’s vale system. However,Howard [12]
further supplements that values actually play the roles of “choice criteria” for consumers with 
terminal values leading choice among product classes and instrumental values leading 
choices among brands. Boote[1] later examined the model of Howard by investigating the 
purchase behavior of household appliances from 124 housewives, and he finds that terminal 
values are indeed related to the choice of product class while instrumental values are related 
to brand choice. Pitts and Arch [19] later examine whether consumers with different value 
structures use different criteria when selecting product. They divide the respondents into four 
groups, the first group ranks salvation, family security, and self-respect as most important 
terminal values and honest, loving and responsible the most important instrumental values. 
The second group ranks salvation, family security, happiness and freedom the most important 
terminal, and their important instrumental values are the same with first group. The third 
group is the only group that does not rank salvation as most important value. Salvation is the 
twelfth value and a sense of accomplishment is the third for them. Also, ambitious, capable, 
independent and intellectual are important instrumental values for the third group. As for 
fourth group, the value of wisdom is more important compared to other groups, and being 
courageous is the third terminal values. For the fourth group, the instrumental value of 
independence is relatively important and loving is relatively unimportant. Pitts and Arch 
further investigate if each group has different choices of criteria in selecting automobiles, 
underarm deodorants and travel attractions. For automobiles, style is less important in 
choosing automobile for people rank higher on a sense of accomplishment in first group. In 
second group, price is more important for those who rank higher on a world at peace. The 
third group considers luxury as important choice attributes. Style is also related positively to 
the terminal value of social recognition. For travel attraction, they find that in first group, the 
higher the ranking if intellectual, the more important is the educational attribute of the 
attraction. In second group, the more important the wisdom value, the more important are for 
educational and for the family choice criteria. Furthermore, for underarm deodorants, the 
positive relationship between the desire for a comfortable life and odor prevention is found in 
the third group. In fourth group, those who evaluate beauty as important value also tend to 
evaluate easy to use and nonirritating as important criteria. 

Moreover, in the research of Erdem, A. Ben and Secil[7], they indicate the findings that there 
was a connection between personal values and desired consumer benefits, and the effect of 
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choice of values on what the respondents wanted most in life. In fact, they find that people 
who rank high importance to terminal values of comfortable life, exciting life, pleasure and 
social recognition care more about store status such as the class of clients, physical
attractiveness of store, reputation for fashion and brands of the stores. 

In short, several studies have demonstratedthat “terminal values are used to determine the 
particular benefits desired by a customer, and are fundamental for generating criteria for 
choosing among product classes [12].”

2.6. Research Structure 

This research extends the research of Luchs et al.[17] to service industry. Based on the 
research of Luchs et al. the relationship between ethical attributes and consumers’ preference 
is moderated by the types of benefit sought from consumers. However, as mentioned before,
perceived values of individual will influence the types of benefit sought from consumer. The 

following picture is the structure of this research. 

CHAPTER 3 METHODOLOGY
In order to examine research questions, experimental design will be employed to test 
proposed hypotheses. In the experiment, we will first conduct an association test, which will 

Personalvalues

Ethicalattributes 

Consumers’
preference of 

Services

The types of 
benefit sought 

from consumers

FIGURE 1. Research Structure
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ask the respondents tolist attributes on which ethical service might be assumed to have better 
performance than less ethical service (ethical services are…).This helps to identify possible 
benefits that consumers are looking for when purchasing ethical services.The second step is 
Implicit Association Test. We will ask our respondents to match the words we get from 
association test with the descriptions of ethical companies and less ethical companies. The 
purpose of Implicit Association Test is to poof that our respondents do associate the attributes 
they listed in association test with ethicality. Afterwards, we will find two services with and
without the attributes, andshow our respondents the same descriptions in Implicit Association 
Test. They will need to rate how important each of the characteristic is to them when buying 
those two services. Then we will design two brands for both services, one will be described 
as more ethical and sustainable than the other. Half of our respondents have to show their 
preference for the two brands in both services on a nine-point rating scale,while the other half 
should rate for average people. We will also distributeRokeach Values Scale to measure our 
respondents’ personal values, and see if personal values are related to their service preference. 
A series of experimental procedures will then be carried out, and data will be collected. 
Statistical analyses will be conducted to analyze collected data.
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Incorporating Sustainability Principles to Humanitarian Supply Chains  

 
Abstract 
 
 In this conceptual paper, we analyze the interplay between sustainability theory 
and humanitarian supply chains.  Utilizing the framework of triple bottom line from 
sustainability theory, the paper will discuss why humanitarian supply chains need to 
address all three aspects: people, planet, and profit, in order to be sustainable and 
holistic.  Furthermore, the paper will explore other frameworks from sustainable strategy 
that can be applied to humanitarian supply chains such as Natural Capitalism, Industrial 
Ecology, Biomimicry, Cradle to Cradle, and Life Cycle Analysis.  It is our hope that this 
conceptual paper can open up new field of research that utilizes models from the 
sustainability paradigm and implements these models onto humanitarian supply chains. 
 
   
Keywords:  Humanitarian Supply Chains, Sustainable strategies and frameworks. 
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The Interplay between Perceived Business Uncertainty and Organizational Capabilities 
in Firms’ Response to Climate Change 

 

Lee, Su-Yol1 and Klassen, Robert. D.2 

 

Abstract  

With climate change emerging as one of the most important issues increasing uncertainty to the 

business circle, firms have shown different reactions. Why do firms differ in adopting and 

implementing carbon management practices (CMPs) in response to the global warming issue? 

This paper attempts to explore this question with particular attention to two factors: external 

business uncertainty and internal organizational capabilities. In this paper, we investigated 

whether business uncertainty, organizational learning and lean production capabilities 

influenced the adoption and implementation of CMPs as well as examined how organizational 

capabilities’ moderate the relationships between business uncertainty and the level of CMPs. 

The results of a cross-sectional survey and hierarchical regression analyses indicate that (a) 

perceived business uncertainty decreases the adoption of CMPs, in particular those conducted 

within an organization; (b) organizational learning and lean production capabilities strongly 

facilitate the adoption and implementation of CMPs; and (c) lean production capability 

positively moderates the impacts of business uncertainty on the adoption of CMPs. This study 

provides guidance for managers and academics considering how to identify, design, and 

manage the dimensions of a firm’s practices in response to the global warming issue within 

organization as well as with other organizations.  

Keywords: climate change, business uncertainty, carbon management, organizational 
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learning capability, lean production 

 

1. Introduction  

As climate change has emerged as one of the most important business concerns in the past 

decade, firms have begun to consider the global warming issue in their strategic management 

(Lash & Wellington, 2007; Kolk & Pinkse, 2005). The Kyoto Protocol, adopted in 1997 and 

entering into force in 2005, has served as a main driver behind changes in corporate responses 

to global warming; however, this inter-governmental treaty has always provoked controversies, 

and thus increased uncertainty for many industries (Pinkse & Kolk, 2010). For instance, China 

and Korea, the world’s biggest and seventh biggest greenhouse gas (GHG) emitters as of 2010, 

respectively, refused to join the post-Kyoto agreement as a member of obligatory reduction 

countries; but at the same time, these countries announced their own voluntary medium-term 

mitigation goals in order to reduce carbon intensity by 40% to 45% below the 2005 levels and 

GHG emissions by 30% below the business-as-usual level by 2020, respectively (Lee, 2013). 

In contrast, Canada, which used to be a passionate advocator for the Kyoto Protocol, has 

recently announced to withdraw from this treatment.  

Given these uncertain and complicated situations regarding climate change public policy, 

firms have shown different reactions. For instance, the initial response of some major U.S. 

emitters, such as Exxon-Mobile, focused primarily on political strategies that opposed the 

adoption of unfavorable regulations, which can be described as ‘wait-and-see’ or ‘avoidant,’ 

(Levy & Kolk, 2002; Lee, 2012). However, other U.S. firms, such as BP and DuPont, took a 

proactive stance by setting voluntary GHG emissions reduction goals and investing less carbon 

technologies as well as supporting newly proposed climate policies including the cap-and-trade 

scheme (Jones & Levy, 2007). In essence, this latter group was willing to take measures in 
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advance, and could be labeled as ‘proactive’ or ‘all-round’ (Levy & Kolk, 2002).  

Why do firms differ in adopting and implementing carbon management activities in 

response to the global warming issue? This paper attempts to explore this question with 

particular attention to two factors: external business environment and internal organizational 

capabilities. We examine a firm’s carbon management practices (hereafter, CMPs) as they 

relate to perceived business uncertainty and organizational capabilities. In addition, we explore 

how such organizational capabilities moderate the impacts of business uncertainty on the 

adoption/implementation of CMPs. Thus, this paper makes three contributions. First, this study 

defines and empirically operationalizes CMPs using a survey instrument. Because management 

research on climate change and its management from a business perspective is a new endeavor 

(Lash & Wellington, 2007), little consensus has emerged on the description and terms used 

with respect to a firm’s response to climate change. By synthesizing and extending the 

literature, this study characterizes two types of CMPs: CMPs conducted within an organization 

and between organizations.     

Second, we identify the theoretical basis for the antecedents of the CMPs and empirically 

test the relationships. In contrast, previous studies attempting to gain a better understanding of 

firms’ responses to climate change have mainly focused on characterizing CMPs and 

identifying firms’ strategic types (e.g., Jeswani et al., 2008; Kolk & Pinkse, 2005; Levy & Kolk, 

2002). Such typology-oriented research is usually conducted in the beginning stage of research.  

Finally, this study analyzes a firm’s response to climate change from an organizational 

capabilities perspective. We explore the linkages between lean production and organizational 

learning as organizational capabilities, business uncertainty as an external influence, and CMPs. 

Collectively, this research lays the groundwork for organizational learning and lean practices 

that respond to the global warming issue, which in turn, can contribute to stronger 
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environmental and financial performance.  

The rest of this paper is organized as follows. In the section 2, we review the literature 

relevant to the study and suggest the definition and CMPs. Section 3 presents the research 

framework and hypotheses about the relationships between business uncertainty, organizational 

learning capability, lean production capability, and CMPs. Section 4 describes the research 

method, and Section 5 presents the results of the empirical analysis and findings. Section 6 

discusses this study’s academic and managerial implications as well as the limitations and some 

interesting avenues for future research. Finally, conclusions are summarized in Section 7.   

2. Literature reviews and hypotheses development  

2.1 Carbon management practices 

In a very general sense, carbon management practices (CMPs) can be understood as systems 

and procedures that firms employ to respond to climate change, with a specific focus on 

greenhouse gas (GHG) emissions, including carbon dioxide, methane and similar compounds. 

There are some similarities, but also important differences, between traditional environmental 

management practices (EMPs) (Lee & Klassen, 2008) and CMPs. By way of similarity, both 

encompass a diverse range of activities related to products, processes, and supply chains. 

However, CMPs are very narrowly focused on a few specific performance measures, yet have 

multiple levels of interactions that integrate energy efficiency, public policy, supply chains, 

NGOs, and customers (such as adjusting product use). Such differences demand that firms cope 

with the global warming issue by translating carbon practices into many forms, such as labeling 

(e.g., carbon footprint), reporting (e.g., carbon disclosure), new technologies (e.g., carbon 

capture and storage technologies), and financial trade-offs (e.g., emission trading scheme). To 
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begin, the practices and activities that collectively define carbon management are categorized 

along two different areas: intra-organizational and inter-organizational CMPs, labeled intra- 

and inter-CMPs, respectively.  

2.1.1 Intra-organizational CMPs  

Intra-organizational CMPs are systems and procedures that primarily target internal 

activities related to climate change, such as product improvement, process improvement and 

employee engagement. First, product improvement practices develop less carbon-intensive 

and/or more energy-efficient offerings (Weinhofer & Hoffmann, 2010). Firms can 

commercialize low-carbon technologies through incremental changes in existing products as 

well identifying carbon-free technologies through radical innovation (Pinkse & Kolk, 2010). 

Similarly to the ‘design for the environment’ (Allenby, 1991), the carbon intensity of products 

is formally assessed, monitored and reduced during the new product design and development 

process, possibly replacing petroleum-derived raw materials with plant-based ones. To make 

defensible decisions for product design, carbon footprinting can be used to assess the total 

amount of CO2 emissions directly and indirectly embedded in a product over all the life stages 

(Widemann & Minx, 2007). As this methodology is becoming increasingly standardized, firms 

have begun measuring and reporting the carbon footprint of their products.  

To be fair, carbon footprinting also must include process-related emissions, and process 

improvement is reflected through improved energy-efficiency and reduced emissions of GHGs. 

Examples include enhancing energy efficiency through better housekeeping and refurbishment 

(e.g., insulation) (Jesewani et al., 2008; Schultz & Williamson, 2005), overhauling the entire 

production process (Weinhofer & Hoffmann, 2010) and adopting the state-of-the art new 

process technologies (Lee, 2013). Firms also need to reduce indirect GHG emissions that are 
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generated primarily from the use of electricity. To do this, many firms have considered 

substituting existing energy sources with cleaner or less carbon-intensive fuels, such as liquid 

natural gas or renewable energy sources (e.g., electricity derived from photovoltaic solar cells 

and wind turbines). Taking an inventory of greenhouse gas sources is a specific CMP that 

accounts for GHGs emitted to or removed from the atmosphere over a period of time. Firms 

use inventories to set a baseline for tracking emission trends in order to develop emissions 

reduction plans as well as to assess the progresses. 

Third, employee engagement emphasizes integrating carbon management issues into daily 

business routines by encouraging the workforce to increase their awareness and actively 

participate in activities with respect to the firm’s response to global warming (Jeswani et al., 

2008). To do so, employees can be educated about environmental and/or climate-change-issues 

related to the firm’s operations, and given incentives to pursue lower targets for GHG 

emissions (Lee, 2012). Such a practice frequently serves as a catalyst for driving organizational 

change, which in turn facilitates product and process improvement CMPs.  

2.1.2 Inter-organizational CMPs  

Inter-organizational CMPs (inter-CMPs) are those practices that focus on developing and 

exploiting relationships with stakeholders in order to address the global warming issue. 

Stakeholders include customers, suppliers, regulatory agencies, financial institutions and other 

business partners.  

First, collaboration with supply chain partners, including both suppliers and customers, is 

crucial for reducing CO2 emissions because raw material and use phases of a product’s life 

cycle usually account for the largest portion of the carbon footprint. As a result, policy makers, 

as well as managers, are paying much more attention to supply chain measures as they attempt 
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to reduce GHG emissions (Kolk & Pinkse, 2005). Firms have begun sharing carbon 

information regarding their products and manufacturing processes with buying firms as well as 

suppliers in order to present accurate carbon inventories. Collaborative research and 

development between buyers and suppliers are also required in order to develop less carbon-

intensive and/or carbon-free products (Lee, 2012). To conduct such a collaboration-based 

supply chain measure successfully, a mutual willingness to learn about each other’s operations 

as well as a good understanding of each other’s responsibilities and capabilities are strongly 

demanded (Vachon & Klassen, 2008).  

Second, inter-CMPs also include diverse practices that reach external stakeholders beyond 

a traditional supply chain. Government-sponsored voluntary programs, carbon information 

disclosure to financial institutions, carbon offset projects (e.g., emission trading schemes and 

clean development mechanisms) with other business partners are examples (Jeswani et al., 

2008; Boiral, 2006; Kolk & Pinkse, 2005). Such practices can enable firms to address global 

warming in a more effective way. For example, a firm can achieve a GHG emissions reduction 

target at lower cost by participating in and utilizing an emission trading scheme or the clean 

development mechanism (Lee, 2013).  

Collectively, intra- and extra-organizational CMPs might be influenced by both external 

forces and internal factors, as well as their interaction. As detailed in the following sections, 

this paper focuses on two sets of factors that have proven important to strategic and operational 

competitiveness: perceived business uncertainty, as an external factor; and lean production and 

organizational learning, as a set of critical internal organizational capabilities. Thus, in the 

following sections, we examine the theoretical basis for these hypothesized relationships, as 

illustrated in Fig. 1.  

-------------------- Insert Fig 1. about here ----------------- 
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2.2 Linkages between business uncertainty and CMPs 

Business uncertainty, one of the most important business context faced within an industry (ie., 

competitive setting), can be translated into either managerial perceptions or more objective 

metrics (Aragon-Correa & Sharma, 2003). While both approaches have value, some have 

argued that the perceived business context is particularly critical, as management’s perceptions 

drive decision-making for investment and implementation of competitive practice (e.g., Sitkin 

& Weingart, 1995; Child, 1972). 

Initially, Milliken (1987) defined three related facets of business uncertainty that firms can 

face: state, effect and response uncertainty. State uncertainty occurs when managers perceive 

their general business setting to be unpredictable; effect uncertainty occurs when managers 

have difficulty predicting the impact of any changes; and response uncertainty occurs when 

managers perceive an inability to predict the consequences of individual decisions. In addition, 

complexity can be understood as a fourth characteristic of uncertainty, and is defined as the 

diversity of factors and issues influencing that business context (Miler & Friesen, 1983). The 

greater the number of factors in the business environment that managers perceive they must 

consider, the more complex and uncertain the business environment becomes.  

Previous studies have provided conflicting suggestions on the relationship between 

business uncertainty and innovation or the adoption of new practices. Some researchers have 

addressed that managers perceiving more uncertainty associated with a decision are less likely 

to make that decision (e.g., Forlani et al., 2002; Sitkin & Weingart, 1995). Firms that face 

greater business uncertainties find it more difficult on how to allocate sufficient resources in 

order to respond to such a turbulent environment. A proactive response to an emerging issue 

such as global warming potentially requires significant firm-level resource commitment; 

however, a return from such investments is uncertain, thereby justifying a ‘wait-and-see’ 
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approach.  

On the contrary, other research has argued that managers in a less certain business setting 

can be more proactive. For example, Miller and Sharmsie (1999) revealed that as the 

uncertainty in the business environment increases, so does the variety of products offered by a 

firm, and therefore, its innovation. For uncertain environmental issues, such as carbon 

management, managers could attempt preventive actions instead of merely responding to 

events that have already occurred (Aragon-Correa & Sharma, 2003). Being proactive can also 

help to shape the nature of future discourse with stakeholders and competitors. 

Although we recognize these conflicting arguments, we would anticipate that 

management’s risk aversion to an issue that is not viewed as central to competitiveness will 

favor a ‘wait and see’ approach (Forlani et al., 2002). While climate change has emerged as one 

of the most complicated issues in the past decade, efforts to hammer out international treaties, 

such as the Kyoto Protocol, first adopted in 1997, remain fraught with challenges.  

Regulations have continued to be unpredictable, vacillating between public policy statements 

favoring lower carbon emissions and little or no regulatory action in many countries. For 

instance, many of the firms have strongly lobbied regulators to delay or avoid carbon taxes or 

emissions trading schemes due to concerns over their inability to forecast the costs and 

competitive impacts of such measures (Jones & Levy, 2007). Thus, we expect managers to 

hesitate in taking precautionary actions when responding to the global warming issue; instead, 

firms can be expected to implement small token adjustments because of the difficulty in 

determining key factors that are important for success (Smart & Vertinsky, 1984; Amit & 

Schoemaker, 1993). 

H1. As perceived business uncertainty increases, the adoption of CMPs decreases.  
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2.3 Linkages between organizational learning capability and CMPs 

Organizational learning is understood as a dynamic and systemic process by which 

organizations learn. This process stems from the knowledge acquisition of the individuals and 

progresses with the exchange and integration of this knowledge until a bundle of collective 

knowledge is created (Hedberg, 1981), embedded in the organizational processes (Jerez-Gomez 

et al., 2005). Organizational learning is usually conceptualized as the capability of an 

organization to create, acquire, transfer, and integrate knowledge (Zander & Kogut, 1995; 

Teece et al., 1997), and organizational learning capability can be defined as a bundle of 

tangible and intangible resources or skills the firm uses to create new forms of knowledge 

providing competitive advantage (Alegre & Chiva, 2008). A number of studies have explored 

the effective development of organizational learning capability, and arguably emphasized some 

of essential factors ensuring learning capability: experimentation, continuous improvement, 

teamwork, group problem solving, interaction with the external environment, dialogue and 

participative decision making (e.g., Alegre & Chiva, 2008; Chiva et al., 2007).  

To effectively tackle climate change, it appears necessary that companies need to develop 

and deploy proper technologies, commercialize them, and cooperate with a diverse of external 

stakeholders. First, firms should engage in activities involving development of carbon-free 

technologies through radical innovation as well as low-carbon ones through incremental 

changes in existing product/process. Doing this requires further exploring new technological 

possibilities as well as fully exploiting existing ones (Pinkse & Kolk, 2010), which implies 

organizational learning (cf. March, 1991). Often, technological innovation required in 

responding to climate change is much more novel and thus asks for competitive reconfiguration 

of existing industries to move towards a carbon-free economy (Holdren, 2006). Organizational 

learning capability should foster innovation regarding to low-carbon and/or carbon-free 
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technologies because product innovation itself is one type of organizational learning processes 

(McKee, 1992). Learning has been considered to play a determinant role in innovations, 

because it allows new products/processes to be adapted to changing environmental factors, 

such as customer demand uncertainty, technological developments or competitive turbulence 

(e.g., Wheelwright & Clark, 1992). In general, innovation consists of successfully 

implementing creative ideas, within an organization, and is therefore closely related to 

organizational learning (Alegre & Chiva, 2008). Changes in a firm’s response to climate 

change seems to rely on its organizational learning capability as innovation heavily depends on 

the firm’s capability to learn through which new knowledge is created, distributed, shared and 

used.  

Second, responding to climate change demands firms to cooperate with external 

stakeholders including supply chain partners, regulatory bodies and business partners. For 

instance, Hyundai Motor Company has reported that approximately 85% and 12% of CO2 

emissions of its Sonata YF model came from the use phase and the upstream supply chain, 

respectively (Lee & Cheong, 2012). To develop low-carbon and/or carbon-free products, firms 

should share carbon information and actively collaborate with customers as well as suppliers. 

In this regards, organizational learning capability can facilitate such collaboration work with 

value chain partners because it emphasizes openness to external ideas and knowledge and 

utilization them through the sequential processes of exploratory, transformative, and exploiting 

learning (Lane et al, 2006; Jerez-Gomez et al., 2005).  

H2. As organizational learning capability increases, the adoption of CMPs decreases.  
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2.4 Linkages between lean production capability and CMPs 

The linkages between operations and environmental management have often drawn heavily 

from the perspective of lean manufacturing, with common objectives such as prevention at the 

source, reduction of wastes, efficient and effect use of inputs, and control of internal processes 

(Curkovic et al., 2008; Corbett & Klassen, 2006). Such a synergistic effect between lean 

production and environmental improvement has been known as “lean and green” (Berchicci & 

King, 2007; Rothenberg et al., 2001).  

The core thrust of lean production is that specific practices can create a streamlined, high-

quality system that produces finished products at the pace of customer demand with little or no 

waste (Womack & Jones, 1996). Lean production is a multi-dimensional approach that 

encompasses a wide variety of interrelated practices in an integrated system (e.g., Shah & Ward, 

2003; McLachlin, 1997). Just-in-time (JIT) pacing, ‘pull’ triggered production, and quick 

changeover methods are most frequently included as lean practices, along with lot size 

reductions, continuous improvement programs and preventive maintenance. Lean also typically 

encompasses quality programs, such as total quality and process capability management. 

Collectively, practices can be viewed as forming bundles of related and internally consistent 

lean practices, such as just-in-time (JIT), total quality management (TQM), total preventive 

maintenance (TPM) and human resource management (HRM) (Shah and Ward, 2007).   

Pollution and process inefficiency are very much related, as emissions can be viewed as a 

signal of inefficiency of operations (King & Lenox, 2002). Thus, plants with a strong emphasis 

on lean principles might recognize the potential value of reducing carbon emissions reductions 

through product and process change, thereby decreasing their need to “buffer” their process 

with excessive abatement technology (Rothenberg et al., 2001). Moreover, with lean systems, 

the involvement of employees at all levels of the organization is strongly encouraged. Such 
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organizational involvement has been identified as a driver of environmental efficiency (Florida, 

1996), and lean plants emphasize increased interaction between environmental and other plant 

staff (Rothenberg et al., 2001).  

Lean production focusing on collaborative activities with suppliers and customers 

(Lorenzoni & Lipparani, 1999) helps a firm adopt and implement inter-organizational CMPs 

with less effort. To reduce CO2 emission across the entire supply chain, the focal firm needs, 

first, to calculate the accurate carbon emissions from each phase of a product’s life-cycle, and 

second, to leverage this data to design and develop less carbon-intensive product and process 

technologies. Such inter-CMPs require close collaboration and interaction with both suppliers 

and customers, including information and knowledge sharing.  

H3. As the use of lean practices increases, the adoption of CMPs increases.  

 

2.5 Moderating influence of organizational capabilities with business context 

As mentioned above, previous studies have provided conflicting results on the relationships 

between business uncertainty and implementation of new practices. Although managers 

perceive the same degree of business uncertainty, their decision-making might differ based on 

their firm’s readiness and capabilities. For instance, managers facing uncertain business 

environment may use more proactive strategies and implement preventive actions (Milliken, 

1987) if they recognize their organization is sufficiently capable to undertake these conditions; 

however, in the same business context, managers may prefer a wait-and-see option to the 

proactive one (Forlani et al., 2002) when they are not confident with their organizational 

capabilities. We anticipate that lean production and organizational learning, as forms of 

organizational capabilities, complements business uncertainty and its effect on the 
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adoption/implementation of CMPs.  

The development of a firm’s strategy for managing the business-natural environmental 

interface has been shown to be significantly influenced by managerial interpretations and 

attitudes (Andersson & Bateman, 2000; Sharma, 2000). Organizational capabilities should 

affect the process of managerial interpretations of external business context. When firms’ 

organizational capabilities are low, we expect that business uncertainty leads managers to avoid 

taking risks and thus, they prefer a reactive response to proactive CMPs because they find it 

more difficult to allocate existing resources in developing a proactive environmental strategy 

because they are not sure about the consequences of such a response. In contrast, when firms’ 

capabilities are high, business uncertainty facilitates managers to take greater risks and attempt 

to undertake preventive actions regarding climate change. This is not only because managers of 

capable plants are more confident with the consequences of precautionary responses but also 

because they perceive that such proactive strategies can help them achieve differentiation in 

uncertain business climates (Miller & Shamsie, 1999).  

Sophisticated organizational capabilities are the most suitable for complex and uncertain 

situations because they confuse competitors, thus providing the potential for differentiation and 

competitive advantage (Black & Boal, 1984). Organizational learning and lean production 

enable firms to be more adaptive and thus timely respond to the quick changes in market and 

customer preference without compromising existing quality and cost performance (Spear & 

Bowen, 1999; Lichtenthaler, 2009). In the end, business uncertainty regarding global warming 

leads to aggressive invest in a proactive environmental approach only in which firms are 

confident to be able to differ themselves from competitors with such investments.  

H4. Organizational capabilities (lean production and organizational learning capabilities) 

positively moderates the relationship between business uncertainty and the adoption CMPs. 
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3. Research methodology   

3.1 The survey  

Whenever possible, the survey instrument employed previously validated the scales. However, 

new scales were needed for the CMPs. We conducted a series of intensive interviews with 

managers at the energy, utility, environmental or production departments of six plants in the 

petrochemical and steel industries in Korea. These managers were well acquainted with GHG 

emissions reduction activities that their plant has undertaken. After these interviews, the 

questionnaires were further revised and modified.  

Carbon management practices (CMPs). Two scales were designed to measure the levels of 

carbon management practices: intra-organizational (intra) CMPs and inter-organizational (inter) 

CMPs. We developed nine items for intra-CMPs by modifying the relevant items from the 

previous literature (e.g., Lee, 2012; Weinhofer and Hoffmann, 2010; Jeswani et al., 2008; Kolk 

& Pinkse, 2005). These include items related to product/technology improvement, process 

improvement and organizational involvement for reducing GHG emissions. The scale for inter-

CMPs was combined with both new items and modified items from the green supply chain 

literature (e.g., Vachon & Klassen, 2008) and carbon management literature (e.g., Lee, 2012; 

Kolk & Pinkse, 2005). The seven-item scale also reflected collaborative emissions reduction 

activities, such as carbon information and knowledge sharing with customer and supplier, 

collaborative product development with customer and supplier, participation in the carbon 

disclosure project (CDP), an emission trading scheme, and the clean development mechanism.  

Business uncertainty. We developed five items for business uncertainty based on the 

discussion of Milliken (1987) and Ward et al. (1995). These reflect state, effect, response, 
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uncertainty as well as complexity.  

Organizational learning capability. By synthesizing measurements suggested in the 

previous studies (e.g, Alegre & Chiva, 2008; Jerez-Gomez et al., 2005; Lichtenthaler, 2009), 

we developed seven items for organizational learning capability. The scale includes 

experimentation, interaction with the external environment, openness and communication, and 

participative decision making.  

Lean production capability. We identified ten items for lean production based on previous 

literature (e.g., Shah & Ward, 2003; 2007; McLachlin, 1997). The scale for lean production in 

this study includes just-in-time flow, quality management and facility preventive maintenance.  

3.2 The sample  

Our unit of analysis was the individual plant for two reasons. First, many of the decisions 

regarding environmental management are dealt with at the plant level, based on site-specific 

conditions (Kocabasoglu et al., 2007; Vachon & Klassen, 2006). Furthermore, the present paper 

suggested the very site-specific factor – lean production capability – that would influence 

CMPs. Second, the new directive on GHG management of South Korea (the GHG directive), 

which entered into force in 2010, demanded 1570 heavy polluting sites to report the current 

levels of their GHG emissions, goals of emissions reduction and plans on how to achieve the 

goals in the near future. Each individual site was allowed to participate in and utilize the 

Korean emission trading scheme in order to accomplish its own emissions reduction target.  

A Korean sample was compiled from an exclusive source, the Greenhouse Gases 

Management Sites Directory. The GHG directive designated a total of 1570 sites to be under 

monitoring of the Korean government, which consist of the agro-livestock (68 sites), general 

industry (784 sites), utility (140 sites), waste management (331 sites) and building and 
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transportation (247 sites) sectors. Consistent with the purpose of this study, we selected the 

general industry sector. After excluding 114 sites from the industry sector, because these were 

just a retail store, a total of 670 plants were finally complied. As of August 2010, these sites 

emitted about 214-million tons of CO2e, which accounted for almost 30.0% of total GHG 

emissions of South Korea.  

Ideally, information should be gathered from multiple respondents at each site to minimize 

the potential of single-informant bias. However, this study, like many other studies in 

operations and supply chain management, targeted a single well-informed respondent, such as 

managers of production, environmental or energy/utility departments, who were well 

acquainted with their activities in reducing carbon emissions in product, process and supply 

chain sides as well as collaborative activities with customer, suppliers or other related 

organizations. The first phone-call to each plant had been made in order to ask whether the firm 

would participate in this survey and who would be a proper respondent. Following the answers 

to the first phone-call, the questionnaires were mailed, faxed or emailed to the willing-to-

participate respondents. An initial mailing of surveys was followed one week later by reminder 

phone-calls to the contact persons at the companies that did not answer the survey.  

Data collection was completed in August 2011. A total of 204 surveys were collected, 

representing a response rate of 30.1%, which was generally considered acceptable in OM and 

SCM research (e.g., Prahinski & Benton, 2004). Table 1 provides a summary of the 

respondents. By excluding twenty nine responses due to extensive missing data, 175 surveys 

were used for further analysis. Non-respondent bias was tested by comparing the responses that 

were returned before the reminder-call with those that were returned after the reminder-call. 

Twenty items were randomly selected from the survey, and t-tests were performed on the 

responses of the early and late responding groups. The results were not statistically significant 
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at the 95% confident interval, suggesting no difference between our sample and the population.  

---------------------------- Insert Table 1 about here ------------------------- 

3.3 Validity of the measurement model  

The measurement instrument used in this paper was tested for reliability, construct validity and 

unidimensionality. First, we used three ways to support the content validity of this survey: an 

extensive literature review; in-depth interviews with managers at plants; and a pre-test of the 

survey by the interviewees after designing the survey.  

Second, an exploratory factor analysis (EFA) was utilized in order to evaluate the construct 

validity of CMPs because this construct was new to literature. After eliminating the three items 

(CMP07, CMP08 and CMP09) that violated the prior specific criteria and caused low reliability 

of Cronbach’s-alpha, the EFA for the CMPs resulted in the identification of two distinctive 

dimensions as we anticipated: intra-CMPs and inter-CMPs (Table 2). The three items 

eliminated here were all about practices regarding organizational involvement. This may imply 

that activities related to organization or human resource management are a necessary condition 

for CMPs rather than an element of CMPs.  

Third, we conducted a confirmatory factor analysis (CFA) to evaluate the unidimensionality 

and convergent validity of three variables: uncertainty, organizational learning, and lean 

production. After modification, LEAN07 and LEAN09 were removed. The final model fit 

indices (e.g., GFI, CFI, NFI, RMSEA and normed 2/d.f.) meet the recommended criteria, 

supporting unidimensionality. Thus, the three variables exhibit good convergent validity. All 

the results of the AVE, composite reliability, and Cronbach’s alpha are greater than the critical 

values of .50, .70 and .70, respectively, demonstrating good reliability for each variable (Hair et 

al., 2006).  
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---------------------------- Insert Tables 2 and 3 about here ------------------------- 

Lastly, we assessed the discriminant validity by examining if the AVE, by the items of a 

construct, is greater than the average shared variance (square of the correlations in the off 

diagonals) between two constructs (Fornell & Larcker, 1981). All constructs satisfy this 

criterion (see Table 4), supporting discriminant validity. Table 4 also shows the correlations 

between control variables and latent variables. 

---------------------------- Insert Table 4 about here ------------------------- 

4. Results 

4.1 Direct impacts of business uncertainty and organizational capabilities on CMPs 

Hierarchical linear regression was used to test the hypothesized framework. Our model 

examines whether the levels of (perceived) business uncertainty and organizational capabilities 

influence the adoption/implementation of CMPs. In step one, the control variables (industry 

dummies and firm size) were regressed against intra- and inter-CMPs. Step two examined the 

predictor variables (uncertainty, organizational learning capability, and lean production 

capability) against each dependent variable. The results for Hypothesis 1 and 2 are presented in 

Table 5.  

---------------------------- Insert Table 5 about here ------------------------- 

Mixed results were found with regards to the relationships between business uncertainty 

and CMPs. For example, the levels of perceived business uncertainty are shown to be 

negatively related to intra-CMPs (=-.16) at a cut-ff p-value of .05, whereas business 

uncertainty does not seem to significantly influence inter-CMPs. Those results provide partial 
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support for Hypothesis 1.   

The results of the analysis indicate support for Hypothesis 2, with organizational learning 

capability positively and significantly related to the levels of adoption/implementation of both 

intra-CMPs ( =.30, p < .001) and inter-CMPs (=.23, p < .01). Hypothesis 3 is also supported 

that lean production capability is positively and significantly associated with intra-CMPs 

(=.36, p <.01) as well as inter-CMPs (=.30, p <.01).  

Finally, we note that firm size had a significant and positive association with the adoption 

of both intra- and inter-CMPs. This finding may reflect that relatively larger firms have greater 

motivation to take proactive responses toward global warming issues.  

 

4.2 Tests of moderation of organizational capabilities  

Hypothesis 3 postulated that organizational capabilities, organizational learning capability and 

lean production capability positively affect the relationship between perceived business 

uncertainty and CMPs. The data were examined using moderated hierarchical OLS regression 

techniques, with the results also presented in Tables 5 (step 3). In the analyses, the independent 

variables (uncertainty, organizational learning and lean production) were standardized to the 

multiplication of the interaction term, which was entered in step 3.  

Mixed results were found with regards to the interaction between business uncertainty and 

organizational capabilities on CMPs. For example, significant and positive interaction terms 

were found for business uncertainty and lean production capability (=.23, p=.01 and =.21, p 

< .01 for intra-CMPs and inter-CMPs models, respectively). However, the interaction terms of 

business uncertainty and organizational learning capability were not found.   

To further probe these moderation effects, we calculated regression equations for the 
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relationships between business uncertainty and intra- and inter-CMPs at high and low levels of 

lean production capability. We define high and low values as plus and minus one standard 

deviation from the mean (Cohen & Cohen, 1983). Fig. 2 illustrates these effects.  

In Fig. 2, high levels of lean production capability are shown to positively reinforce the 

relationship between business uncertainty and intra- and inter-CMPs, supported by a significant 

simple slope calculation (b=.07 and b=.18 for intra-CMPs and inter-CMPs, respectively). 

Conversely, low levels of lean production have significant and negative effects on the 

relationships between uncertainty and intra- and inter-CMPs (b=-.37 and b=-.24, respectively).  

---------------------------- Insert Fig. 2 about here ------------------------- 

5. Discussion 

5.1 Managerial implications  

The results of the statistical analysis presented in Section 4 are discussed in this section. There 

are a number of strategic options that firms can choose to take in order to reduce and manage 

their GHG emissions as well as to cope with the related external pressures placed onto them. 

Such a response may encompass various but often complicated activities that require 

cooperation with other external organizations as well as those that are usually conducted within 

an organization. Practitioners can benefit from our results by noting the importance of 

operational and organizational factors in adopting and implementing CMPs in order to address 

the global warming issue. 

First, the results suggest that the relationships between organizational capabilities – 

organizational learning and lean capabilities – and CMPs are very straightforward; yet, the 

relationship between business uncertainty and CMPs is less clear. These results indicate that 
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organizational learning and lean production capability play a more critical role in adopting and 

implementing intra- and inter-organizational CMPs than business uncertainty. Consistent with 

previous literature that addresses proactive environmental management as a learning process as 

well as recourse and capability (e.g., Hart, 1995; Arragon-Correa & Sharma, 2003), these 

results imply that cross-functional teamwork, open communication, and employee support and 

encouragement for idea generation, information searching and sharing enable firms to 

successfully implement intra-organizational CMPs, including low-carbon product/technology 

development, energy-efficient initiatives and energy and material source substitutions. The 

results of this study also provide support for the idea that set-up time reduction, just-in-time, 

quality at the source and total preventive maintenance of lean production facilitate the 

adoption/implementation of intra-organizational CMPs. These results are very consistent with 

previous literature that addresses the fundamental parallels between lean production and 

environmental management (e.g., Curkovic et al., 2008; Corbett & Klassen, 2006), Similarly, 

the results for H2 and H3 indicate that organizational learning and lean production capability 

facilitate collaborative activities with other stakeholders in reducing and managing firms’ GHG 

emissions, such as clean mechanism development (CDM), carbon information disclosure and 

GHG information sharing with customers and suppliers.  

These results suggest that firms, who endeavor to foster organizational learning and lean 

production capabilities within the organization, may be able to respond to global warming 

much easily and timely. Managers who intend to increase the levels of their firm’s response to 

global warming need to understand that carbon management does not differ greatly from the 

approach of an organizational learning and adaptation. Furthermore, intra- and inter-

organizational CMPs do not build on an entirely new set of skills since lean production and 

carbon management are deeply interrelated. Therefore, efforts put in building an organizational 
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learning and lean process should contribute to the extant continuous improvement capabilities 

of a business, which in turn enhances organizational capability to address global warming.  

Second, we found partial support for Hypothesis 1. Business uncertainty negatively 

influences intra-CMPs, but not inter-CMPs. This indicates that managers facing uncertainty are 

generally likely to make small adjustments rather than big and radical changes. This result is 

consistent with our anticipation and that in previous literature (e.g., Smart & Vertinsky, 1984; 

Amit & Schoemaker, 1993). However, we did not find a direct relationship between uncertainty 

and inter-CMPs. Managers who face greater business uncertainty may take greater risks and 

thus take a proactive stance on the environmental issues, or they may not. While some 

managers may take preventive actions in order to reduce the uncertainty (Aragon-Correa & 

Sharma, 2003), others prefer a wait-and-see option because they find it difficult as to what and 

how to allocate resources (Forlani et al., 2002). Such a mixed result of this study may illustrate 

that additional work is needed in order to understand the factors that lead to CMPs, including 

stakeholder commitment and policy entrepreneurs, as suggested by previous literature (e.g., 

Carter & Ellram, 1998; Kocabasoglu et al., 2007).  

Third, the results provide the overall support for Hypothesis 3. Lean production capability 

was found to moderate the impacts of business uncertainty on intra- and inter-CMPs. Support 

for H3 clearly illustrates that firms perceiving high business uncertainty are willingly to adopt 

CMPs only if their lean production capability is high. Conversely, firms with less lean 

production capability are more reluctant to adopt CMPs in high business uncertainty than in 

low business uncertainty. As mentioned before, the results strongly suggest that a contingent 

theory, which identifies interacting and moderating variables, can provide a better 

understanding of effects of business environment on the risk-taking behavior of a firm in 

environmental issues (Aragon-Correa & Sharma, 2003), including the global warming issue. 
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This can also explain as to why previous studies of the direct relationship between business 

uncertainty and environmental management investment have produced mixed results (e.g., 

Kocabasoglu et al., 2007). Furthermore, lean production intensifies the significance of the 

impacts of business uncertainty on CMPs. High lean production enhances positive associations 

between business environment and CMPs whilst low lean production intensifies negative 

associations between them. Overall, the results of the study clearly imply that lean production 

capability strongly influences the adoption and implementation of CMPs through both a direct 

and a moderating way.  

 

5.2 Limitation and future research  

By clarifying the limitations of this paper, we suggest the directions for future research. First, 

the concept of carbon management practices was first introduced in this study. While 

considerable attention has been paid to ensure the validity and reliability of the measures 

designed and used in the research, they should be re-tested in the future research. Second, we 

collected all the data from self-reports that may result in common method variance. We verified 

that common method variance did not influence the data and the data were reasonable; however, 

future research should enhance the generalizability of this study’s findings by using more bias-

free data. For instance, future research needs to utilize multiple respondents from each 

participating respondent, including production, environmental and supply chain departments. 

Third, although we control for potential confounding variables in the model, other variables 

may also impact the constructs of interest. Future work could examine other contributing 

factors (e.g., stakeholder commitment, technological capabilities and social capitals) that may 

influence the levels of intra- and inter-organizational CMPs. Fourth, the surveys were only 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1878



 25

administered to Korean manufacturing plants. However, the extent and strength of particular 

relationships might vary from country to country since contextual differences may matter. For 

instance, corporate responses to climate change as well as general environmental management 

differ depending on the environmental regulations and policies of countries (e.g., Klassen & 

Angell, 1998; Jeswani et al., 2008). Future research should investigate how institutional 

differences cause differences in firms’ carbon management. Lastly, while the research has had 

light on research and practice regarding to the intersection of climate change and business, 

there is a deficit of theoretical background to better understand the relationships between 

business environment, organizational capabilities and firm performance. CMPs can be 

conceptualized modeled through a diverse range of organizational theories, including 

institutional theory, resource-based view, stakeholder theory and social network theory.  

 

6. Conclusion   

The growing number of research dealing with environmental issues anticipates that 

environmental management will have become an established and accepted part of mainstream 

operations and supply chain management sooner or later (Corbett & Klassen, 2006). Moreover, 

climate change has recently emerged as one of the most important environmental issues for the 

business circle. The purpose of this study is to identify a set of management practices in order 

to address global warming as well as to investigate the factors that may influence those carbon 

management practices: business uncertainty and organizational capabilities. Specifically, we 

considered whether business uncertainty influenced the adoption and implementation of CMPs. 

In addition, we examined organizational capabilities’ moderating effect on the relationship 

between business uncertainty and the levels of CMPs as well as the direct impacts on them. 
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Broad-scale, empirical research using a survey methodology is relatively novel to this research 

field of operations management. The study has developed valid and reliable instruments for 

measuring CMPs. The validity and reliability of the scales were shown to meet the 

requirements through a series of rigorous tests, and thus can be used in future research. The 

construct with a better definition and measure can also facilitate empirical research efforts. Our 

findings present a range of issues for managers seeking to effectively address global warming 

in order to eventually improve performance. Organizational learning and lean production 

capabilities were shown to be important enablers for the successful adoption/implementation of 

CMPs since they are believed to facilitate continuous improvement and innovation inside an 

organization as well as collaborative activities with external stakeholders. Lean also moderates 

the impacts of business uncertainty on CMPs, providing managers with confidence, which also 

enable them to take risks, and thus take a proactive stance on the global warming issue. Overall, 

the results of this study provide guidance for managers and academics considering how to 

identify, design and manage the dimensions of CMPs within an organization as well as with 

other organizations.  

 

7. References 

Alegre, J. and Chiva, R. (2008), “Assessing the impact of organizational learning capability on product 
innovation performance: an empirical test,” Technovation, 28: 315-326.  

Allenby, B.R. (1991), “Design for environment: A tool whose time has come,” SSA Journal, 5(3): 5-9.  

Amit, R. and Schoemaker, P.J.H. (1993), “Strategic assets and organizational rent,” Strategic 
Management Journal, 14: 33-46.  

Andersson, L.M. and Bateman, T.S. (2000), “Individual environmental initiative: Championing natural 
environmental issues in U.S. business organizations,” Academy of Management Journal, 43(4): 
548-570. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1880



 27

Aragon-Correa, J.A. and Sharma, S. (2003), “A contingent resource-based view of proactive corporate 
environmental strategy,” Academy of Management Review, 28(1): 71-88.  

Bansal, T. (2005), “Evolving sustanably: a longitudinal study of corporate sustainable development”, 
Strategic Management Journal, 26: 197-218.  

Berchicci, L. and King, A.A., (2007), “Postcards from the edge: a review of the business and 
environment literature,” Academy of Management Annals, 1: 513–547. 

Black, J.A. and Boal, K.B. (1994) “Strategic resources: Traits, configurations and paths to sustainable 
competitive advantage,” Strategic Management Journal, 15(Special Issue): 131-148. 

Boiral, O. (2006), “Global warming: should companies adopt a proactive strategy?” Long Range 
Planning. 39(3): 315-330.  

Carter, C.R. and Ellram, L.M. (1998), “Reverse logistics: a review of literature and framework for 
future investigation,” Journal of Business Logistics, 19(1): 85-102.  

Chiva, R., Alegre, J. and Lapiedra, R. (2007), “Measuring organizational learning capability among the 
workforce,” International Journal of Manpower, 28(3): 224-242.  

Cohen, J. and Cohen, P. (1983), Applied multiple regression/correlation analysis for the behavioral 
sciences (2nd ed.), Hillside, NJ: Erlbaum. 

Corbett, C.J. and Klassen, R.D. (2006), “Extending the horizons: environmental excellence as key to 
improving operations,” Manufacturing & Service Operations Management. 8(1): 5-22.  

Curkovic, S., Sroufe, R. and Landeros, R. (2008), “Measuring TQEM returns from the application of 

quality frameworks,” Business Strategy and the Environment, 17(2): 93–106. 

Florida, R. (1996), “Lean and green: The move to environmentally conscious manufacturing,” 
California Management Review, 39(1): 80-105.  

Forlani, D., Mullins, J.W. and Warker Jr., O.C. (2002), “New product decision making: how chance and 
size of loss influence what marketing managers see and do,” Psychology & Marketing, 19(2): 95-
114.  

Fornell, C. and Larcker, D.F. (1981), “Evaluating structural equation models with unobservable 

variables and measurement error,” Journal of Marketing Research, 18 (1): 39–50. 

Hair, J.F., Anderson, R.E., Tatham, R.L. and Black, W.C. (2006), Multivariate data analysis (6th eds.). 
Prentice-Hall. Upper Saddle River: New Jersey.  

Hart S. (1995), “A natural-resource-based view of the firm,” Academy of Management Review, 20(4): 
986-1014.  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1881



 28

Hedberg, B. (1981), “How organizations learn and unlearn”, In: Nystrom, P.C. and Starbuck, W.H. 
(Eds.), Handbook of organizational design, New York: Oxford University Press: 3-27.  

Holdren, J.P. (2006), “The energy innovation imperative: addressing oil dependence, climate change, 
and other 21st century energy challenges,” Innovation: Technology, Governance, Globalization 1(2): 
3-23. 

Jerez-Gomez, P., Cespedes-Lorente, J. and Valle-Cabrera, R. (2005), “Organizational learning capability: 
a proposal of measurement,” Journal of Business Research, 58: 715-725.  

Jeswani, H.K., Wehrmeyer, W. and Mulugetta, Y.  (2008), “How warm is the corporate response to 
climate change? Evidence from Pakistan and the UK,” Business Strategy and the Environment, 18: 
46-60.  

Jones, C.A. and Levy, D.L. (2007), “North American business strategies towards climate change,” 
European Management Journal. 25(5): 428-440.  

King, A. and Lenox, M. (2002), “Exploring the Locus of Profitable Pollution Reduction,’’ Management 
Science, 48(2): 289-299. 

Klassen, R.D. and Angell, L.C. (1998), “An international comparison of environmental management in 
operations: the impact of manufacturing flexibility in the U.S. and Germany,” Journal of 
Operations Management. 16: 177-194.  

Kocabasoglu, C., Prahinski, C. and Klassen, R.D. (2007), “Linking forward and reverse supply chain 
investments: The role of business uncertainty,” Journal of Operations Management, 25(6): 1141-
1160.  

Kolk, A. and Pinkse, J. (2004), “Market strategies for climate change,” European Management Journal, 
22(3): 304-314.  

Kolk, A. and Pinkse, J. (2005), “Business responses to climate change: identifying emerging strategies,” 
California Management Review, 47(3): 6-20.  

Lane, P.J., Koka, B.R. and Pathak, S. (2006), “The reification of absorptive capacity: a critical review 
and rejuvenation of the construct,” Academy of Management Review, 31: 833-863.  

Lash, J. and Wellington, F. (2007), “Competitive advantage on a warming planet,” Harvard Business 
Review, March, 2-10. 00 

Lee, S. (2012), “Corporate carbon strategies in responding to climate change,” Business Strategy and 
the Environment, 21(1): 33-48.  

Lee, S. (2013), “Existing and anticipating technology strategies for reducing greenhouse gas emissions 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1882



 29

in Korea’s petrochemical and steel industries,” Journal of Cleaner Production, 40: 83-92.   

Lee, S. and Cheong, I. (2012), “Sustainable supply chain management in the Korean automotive 
industry,” Madu, C.N. and Kuei, C. (Eds) Handbook of Sustainability Management, World 
Scientific Publishing, Hackensack: NJ. 609-624.   

Lee, S. and Klassen, R.D. (2008), “Drivers and enablers that foster environmental management 
capabilities in small- and medium-sized suppliers in supply chains,” Production and Operations 
Management, 17: 573-586.  

Levy, D.L. and Kolk, A. (2002), “Strategic response to global climate change: conflicting pressures in 
the oil industry,” Business and Politics, 4(3): 275-300. 

Lichtenthaler, U. (2009), “Absorptive capacity, environmental turbulence, and the complementarity of 
organizational learning processes,” Academy of Management Journal, 52(4): 822-846.  

Lorenzoni, G. and Lipparani, A. (1999). “The Leveraging of Inter-firm Relationship as aDistinctive 
Organizational Capability: a Longitudinal Study,” Strategic Management Journal, 20: 317-338. 

March, J.G. (1991), “Exploration and exploitation in organizational learning,” Organization Science, 
2(1): 71-87.  

McKee, D. (1992), “An organizational learning approach to product innovation,” Journal of Product 
Innovation Management, 9(3): 232-245.  

McLachlin, R. (1997), “Management initiatives and just-in-time manufacturing,” Journal of Operations 
Management, 15: 271-292.  

Miller, D. and Shamsie, J. (1999), “Strategic responses to three kinds of uncertainty: Product line 
simplicity at the Holywood film studios,” Journal of Management, 25: 97-116.  

Miller, D. and Friesen, P.H. (1983), “Strategy-making and environment: The third link,” Strategic 
Management Journal, 4: 221-235.  

Milliken, F.J. (1987) “Three types of perceived uncertainty about the environment: state, effect and 
response uncertainty,” Academy of Management Review, 12(1): 133-143.   

Pinkse, J. And Kolk, A. (2010), “Challenges and trade-offs in corporate innovation for climate change,” 
Business Strategy and the Environment, 19: 261-272. 

Prahinski, C. and Benton,W.C. (2004), “Supplier evaluations: communication strategies to improve 
supplier performance,” Journal of Operations Management, 22 (1): 39–62. 

Rothenberg S., Pil, F.K. and Maxwell, J. (2001), “Lean, green, and the quest for superior environmental 

performance,” Production and Operations Management 10(3): 228–243. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1883



 30

Schultz, K. and Williamson, P. (2005), “Gaining competitive advantage in a carbon-constrained world: 
strategies for European business,” European Management Journal, 23(4): 383-391.  

Shah, R. and Ward, P.T. (2003), “Lean manufacturing: context, practice bundles, and performance,” 
Journal of Operations Management, 21: 129-149.  

Shah, R. and Ward, P.T. (2007), “Defining and developing measures of lean production,” Journal of 
Operations Management, 25: 785-805.  

Sharma, S. (2000), “Managerial interpretations and organizational context as predictors of corporate 
choice of environmental strategy,” Academy of Management Journal, 43(4): 681-697.  

Sitkin, S.B. and Weingart, L.R. (1995), “Determinants of risky decision-making behavior: a test of the 
mediating role of risk perceptions and propensity,” Academy of Management Journal, 38(6): 1573-
1592.  

Smart, C. and Vertinsky, I. (1984), “Strategy and the environment: A study of corporate response to 
crises,” Strategic Management Journal, 5: 199-213.  

Spear, S. and Bowen, H.K. (1999), “Decoding the DNA of the Toyota Production System,” Harvard 
Business Review, Sep.-Oct., 96-106.  

Teece, D.J., Pisano, G. and Shuen, A. (1997), “A dynamic capabilities and strategic management,” 
Strategic Management Journal, 18(7): 509-533.  

Vachon, S. and Klassen, R.D. (2006), “Extending green practices across the supply chain: The impact of 
upstream and downstream integration,” International Journal of Operations & Production 
Management, 26: 795-821. 

Vachon, S. and Klassen, R.D. (2008), “Environmental management and manufacturing performance: 
The role of collaboration in the supply chain,” International Journal of Production Economics, 
111(2): 299-315.  

Ward, P.T., Duray, R., Leong, G.K. and Sum, C. (1995) “Business environment, operations strategy, and 
performance: An empirical study of Singapore manufacturers,” Journal of Operations Management, 
13: 99-115.  

Weinhofer, G. And Hoffmann, V. (2010), “Mitigating climate change – How do corporate strategies 
differ?” Business Strategy and the Environment, 19: 77-89.  

Wheelwright, S.C. and Clark, K.B. (1992), Revolutionizing product development-Quantum leaps in 
speed, efficiency, and quality, New York: The Free Press.  

Wideman, T. and Minx, J. (2007), A definition of carbon footprint, ISA Research Report 07-01.  

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1884



 31

Womack, J.P. and Jones, D.T. (1996), Lean thinking: Banish waste and create wealth in your 
corporation, Simon & Schuster, New York.  

Zander, U. and Kogut, B. (1995), “Knowledge and the speed of the transfer and imitation of 
organizational capabilities: an empirical test,” Organization Science, 6(1): 76-92.  

 

 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1885



 32

Appendix: Questionnaire items 
Construct Item code Items  
Carbon management practices  
  To which extent do you agree or disagree to each following statement (1=not at 

all, 4=moderately, 7=great extent) ? 
Over the past 2 years, your plant… 

Intra-
organizational 

CMP01 has continued to develop energy-efficient or less carbon-intensive products 

 CMP02 has invested in R&D for less carbon-intensive products/technologies 
 CMP03 has continued to undertake projects to increase energy-efficiency in your 

production processes 
 CMP04 has continued to conduct projects to reduce greenhouse gas (GHG) emissions in 

your production processes 
 CMP05 has introduced innovative process technologies to dramatically reduce GHG 

emissions in your production 
 CMP06 has substituted exiting energy sources with cleaner fuels  
 CMP07* has integrated carbon measures into your firm’s performance evaluation and 

compensation system 
 CMP08* has engaged the entire employees and departments in reducing GHG emissions  
 CMP09* has provided employees with environmental and climate-change-related education 

and training 
Inter-
organizational 

CMP10 has actively participated in emission trading schemes 

 CMP11 has transparently disclosed your plant’s GHG emissions information (e.g., the 
carbon disclosure project; CDP)  

 CMP12 has acquired emissions permits by utilizing clean development mechanism (CDM) 
 CMP13 has shared carbon-related information and knowledge with major customers 
 CMP14 has undertaken collaborative work to develop less carbon-intensive products with 

major customers 
 CMP15 has shared carbon-related information and knowledge with major customers 
 CMP16 has undertaken collaborative work to develop less carbon-intensive products with 

major customers 
Business uncertainty  
  To which extent do you agree or disagree to each following statement (1=strongly 

disagree, 4=moderately, 7=strongly agree)? 
Over the past 2 years,  

 UNC01 trends in markets have become less predictable 
 UNC02 the impacts of market changes on your firm have become less predictable 
 UNC03 you have found it difficult on how to respond to market changes   
 UNC04 increasing number of factors have influenced competitive environment  
 UNC05 competitive environment has become complicated 
Organizational learning capability 
  To which extent do you agree or disagree to each following statement (1=strongly 

disagree, 4=moderately, 7=strongly agree)? 
 LEARN01 Employees receive support and encouragement when presenting new ideas 
 LEARN02 Innovative ideas that work are regarded in our plant 
 LEARN03 This plant promotes experimentation and innovation as a way of improving the 

work processes 
 LEARN04 Employees are encouraged to interact with external knowledge sources (e.g., 

customers, suppliers, technological institutes, universities, etc.) 
 LEARN05 Employees feel a free and open communication within their work group 
 LEARN06 Cross-functional team is a common practice in our plant 
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 LEARN07 Employees are frequently involved in important decision making processes 
Lean production 
  Please indicate which of the following lean practices have been implemented in 

your organization’s production processes (1=hardly implemented, 4=moderately, 
7=fully implemented)  

 LEAN01 Lot size reduction 
 LEAN02 Just-in-time (JIT) production 
 LEAN03 Pull production 
 LEAN04 Kanban system 
 LEAN05 Mixed model production 
 LEAN06 Set-up time reduction  
 LEAN07* Total quality management 
 LEAN08 Quality at the source 
 LEAN09* Quality circles 
 LEAN10 Total preventive maintenance  

Note: Items denoted with an asterisk (*) were subsequently dropped from the study.  
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Table 1 Summary of responses  

Industry Oil, 
Petroche

mical, 
Chemical 

(D1) 

Pulp 
and 

paper 
(D2) 

Metal, 
mineral

(D3) 

Electric 
and 

electrical
(D4) 

Machinery, 
automotive 

(D5) 

Cement,  
construction 

materials 
(D6) 

Other 
manufa
cturing 

Total 
(mean)

Sample size 217 70 123 59 66 83 52 670 
Respondents 64 26 42 6 21 17 26 204 
No. of 
employees 415 210 494 146 2992 177 258 659 

 

Table 2 Exploratory factor analysis for carbon management practices (CMPs)  

Items F1 F2
Intra-CMPs Inter-CMPs

CMP01 .68 .39
CMP02 .75 .30
CMP03 .88 -.04
CMP04 .87 .20
CMP05 .79 .35
CMP06 .57 .18
CMP10 .04 .85
CMP11 .28 .74
CMP12 .09 .86
CMP13 .39 .68
CMP14 .26 .77
CMP15 .35 .77
CMP16 .28 .83

Eigenvalue  4.07 4.79

Variance explained (%) 31.3 36.8

Cronbach’s alpha .90 .92
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Table 3 Confirmatory factor analysis  

 Item Loadings AVE Composite 
reliability

Cronbach’s 
alpha 

Fit statistics

Uncertainty UNC01 
UNC02 
UNC03 
UNC04 
UNC05 

.67

.67

.70

.71

.79

.51 .83 .86 2/d.f. = 2.32, 
RMSEA = .085, 

GFI = .98, AGFI 
= .93, NFI=.98, 

CFI=.99, 
SRMR=.028

Organizational 
learning 

LEARN01 
LEARN02 
LEARN03 
LEARN04 
LEARN05 
LEARN06 
LEARN07 

.73

.63

.80

.75

.84

.77

.74

.57 .92 .90 2/d.f. = 2.00, 
RMSEA = .073, 

GFI = .97, AGFI 
= .92 NFI=.98, 

CFI=.99, 
SRMR=.027

Lean 
production 

LEAN01 
LEAN02 
LEAN03 
LEAN04 
LEAN05 
LEAN06 
LEAN08 
LEAN10 

.80

.76

.64

.87

.91

.72

.54

.51

.56 .91 .91 2/d.f. = 2.02, 
RMSEA = .081, 

GFI = .96, AGFI 
= .90, NFI=.97, 

CFI=.98, 
SRMR=.033

 

Table 4 Correlation matrix  

  Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 12

1. D1 .31 .46             
2. D2 .13 .34 -.26**            

3. D3 .20 .40 -.33** -.18*           

4. D4 .04 .19 -.13+ -.08 -.10          

5. D5 .10 .30 -.23** -.13 -.16* -.07         

6. D6 .09 .29 -.21** -.12 -.16* -.06 -.10        

7. Firm size 5.34 1.27 .01 -.07 -.01 .13+ .38** -.16*       

8. Uncertainty 5.19 1.16 .17* .02 -.06 -.03 -.04 -.01 .10 (.56)     

9. Intra-CMPs 4.63 1.27 .09 -.09* -.05 .02 -.01 .14+ .18* -.18* (.61)    

10. Inter-CMPs 3.27 1.54 .13 -.16* -.06 .07 -.02 -.11 .17* -.06 .56** (.62)   
11. Learning 5.02 1.08 .27** -.12 -.12 .01 .06 .02 .24** .07 .47** .36** (.57)  
12. Lean 4.05 1.44 .01 -.06 -.02 -.03 .14+ -.14+ .10 -.18* .47** .41** .36** (.56)

+ : p <.1, *: p <.05, **: p<.01 
Notes: The lower half of the matrix shows the estimated correlations between the latent variables; the 
diagonal in brackets shows the values for the averaged variance extracts (AVE).  
 

Table 5 Results of a hierarchical regression analysis   

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1889



 36

 Model 1: Intra-CMPs  Model 2: Inter-CMPs 
 Step 1 Step 2 Step 3  Step 1 Step 2 Step 3 

Controls        

 Industry (D1) .11 .08 .10  -.10 -.14 .12 

 Industry (D2) -.03 .03 .08  -.26* -.23* -.18* 

 Industry (D3) .00 .04 .04  -.20+ -.17+ -.18* 

 Industry (D4) .01 .03 .04  -.04 -.02 -.01 

 Industry (D5) -.06 -.09 -.10  -.21* -.24* -.24* 

 Industry (D6) .19+ .22** .23**  -.19* -.16+ -.16+ 

  Firm size  .23* .15* .18*  .20* .13 .13+ 

Main effects        

  Uncertainty  -.16* -.16*   -.02 -.03 

  Organizational learning  .30** .27**   .23** .21* 

  Lean production  .36** .37**   .30** .30** 

Moderating effect        

  Uncertainty  Learning   .00    .02 

  Uncertainty  Lean   .23**    .21** 

        

R2 .07 .38 .45  .09 .28 .30 

Adj.R2 .04 .36 .41  .05 .23 .27 
F 1.84+ 9.80** 9.86**  2.69* 5.62** 5.73** 

+ : p <.1, *: p <.05, **: p<.01 
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ABSTRACT 
 

Sustainable Warehousing has tremendous potential to achieve goals of sustainable development 
but it is not well-researched for its impact on environmental, social and economic dimensions of 
sustainability. The authors have examined both academic literature and industry publications to 
extract high level constructs and operational elements for a sustainable warehouse. Content 
analysis was used to identify and develop sustainable warehousing themes which were then 
rigorously tested against industry standards to ensure their validity and reliability. These 
constructs and elements led to the development of a ‘sustainable warehousing model’ that is then 
translated into best practices to achieve environmental quality, social well-being and economic 
value in a warehouse. 
 
Keywords: Sustainability, Warehousing, Content Analysis, Best Practices 
 
 
 

INTRODUCTION 
 

Sustainability has appeared as a “new religion” on the world stage and considered as “panacea 
for all evils”. Firms are hard-pressed by the mandate of sustainability from Governments, general 
public, social workers, environmentalists, employees and above all customers and consumers. 
They demand transparency about the conditions under which products are manufactured and 
distributed. They are aware that it is not only the final product but the entire value creation [77] 
process that needs to be scrutinized ).In addition, immense pressure exerted by mass media and 
environmental legislation (like EU law) has posed multiple new challenges to organizations such 
as human rights and workers’ safety, reduction in carbon footprint and cost maintenance in wake 
of financial crisis [81].Thus, in order to remain competitive in an increasing socially responsible 
world, companies are now aiming to impart the concept of sustainability in their supply chains. 
Researchers are also of the view that the goal of sustainable development, outlined by the 
Brundtland Commission [14], can only be realised if appropriate and timely initiatives are taken 
along the supply chain of a firm [36] [61].  
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Sustainability, which is defined by Elkington [26] as ‘the principle of ensuring that our actions 
today do not limit the range of economic, social and environmental options open to future 
generations’, needs to be ingrained in each stage of supply chain such as planning, procurement, 
production, warehousing, transportation and reverse logistics. Seuring and Sarkis [77] defined 
sustainable supply chain management as ‘the management of material and information flows as 
well as cooperation among companies along the supply chain while taking goals from all three 
dimensions of sustainable development, i.e., economic, environmental and social, and 
stakeholder requirements into account’. Within Supply Chain literature, researchers have 
separately investigated various environmental, social and economic issues such as the impact of 
corporate logistics management on the environment [60]; economic benefits of green supply 
chain [71, p. 912]; impact of long-distance sourcing [31], just-in-time replenishment [70] and 
inventory centralization [51] on environment; hiring and promotion issues among logistics 
personnel [48]; environmental criteria for supplier selection [57]; and use of life cycle analysis 
(LCA) to assess environmental impacts on supply chains [12] [28].  More recently, work by 
Carter and Jennings [17] [18] interconnected concepts of environment, safety, human rights, 
community, diversity and philanthropy into broader constructs of logistics social responsibility 
(LSR) and purchasing social responsibility (PSR). Also, Carter and Rogers [19] developed a 
conceptual high level framework for sustainable supply chain management that takes into 
consideration all the three dimensions of sustainability but other than that sustainable supply 
chain management is usually considered equivalent to green supply chain management (GSCM). 
Thus foundation work is required to chalk out sustainability criteria for each stage of the supply 
chain and to operationalize it at both functional and strategic level.  
 
This paper will focus on ‘warehousing’ which has received comparatively less attention from 
researchers but holds tremendous potential to achieve the goals of sustainable development. The 
Transport and Logistics Industry Skills Council Australia [47] in a recent survey reported that 
“...companies are still coming to terms with the question of sustainability. Warehousing facilities 
have the largest potential in terms of reducing environmental impacts…”. 
 
The above discussion leads to following research questions (RQ): 
RQI:  How can sustainability be applied to warehousing? 
RQII:  What are basic constructs and elements of sustainable warehousing? 
RQIII:  How could sustainability be operationalized for warehouses? 
 
These questions are answered in this paper by developing a theoretical model for sustainable 
warehousing (SWH). It is based on constructs and elements that are extracted mainly from 
academic literature and industry publications through rigorous content analysis. These are further 
used for outlining best practices that could be used for operationalizing sustainability in 
warehouses. The remainder of this paper will mainly focus on important developments in 
warehousing, methodology, SWH constructs and elements, SWH model, best practices and 
finally the conclusion. 
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SUSTAINABLE WAREHOUSING 
 

When it comes to understanding and alleviating sustainability issues (such as carbon footprints 
or energy intensity) in logistics, most attention is usually given to transportation. Warehousing 
(or storage) has comparatively received less consideration from researchers and practitioners. 
However, it has been a victim of ‘green wash’ and decorated with titles of green-warehousing or 
eco-warehousing and the practices that are required to achieve such aspirations are hard to find. 
This paper will make an effort to fill this gap. It will delineate various best practices (actions or 
guidelines) for each warehouse construct that could be adopted by logistics firms and managers 
in order to improve their warehouse sustainability performance.  
 
Latest developments in warehousing 
 
Warehousing is one of the most critical functions in a supply chain as it accounts for 24 percent 
of logistical costs [27]. Chopra and Meindl [20] defined warehousing as the storage of materials 
(packaging, finished goods and raw materials) at different stages of the supply chain. A 
warehouse, also referred to as distribution centre, storage facility and logistics service centre, is 
used for variety of functions ranging from product distribution, cross-docking and composite 
storage. Thus it has a wider intensive role based on the provision of many value-adding 
operations, customization services and rapid fulfilment of customer orders [6]. 
 
Warehouses are usually merged with buildings, offices and factories for the purpose of reporting 
and statistical analysis. The World Resources Institute [88] estimated that on a global scale, 
commercial buildings emit 5.25 percent of all greenhouse gases (GHG) and 65 percent of this 
come from energy consumption (such as electricity). Gazeley [33] suggested through life cycle 
analysis (LCA) that 65-90 percent of energy consumption in a warehouse is due to heating, 
ventilation and air conditioning (HVAC). Recently, the area occupied by warehouses has 
tremendously increased and more significantly the duration of operations, size and level of 
throughput are also rising steeply. This has resulted from changes in corporate strategies to 
centralize inventories and to serve more geographic area for business expansion [53]. 
Consequently, the average floor area of warehouses has increased from 19,000 m2 in 1996 to 
34,000 m2 by 2008 [80]. Also, to reduce response time to customer orders, distribution centres 
and cross-docking facilities are now usually located near to delivery points, around residential 
areas and city centres, as compared to supply sites [41].  
 
The increase in capital investment has pushed the management for faster paybacks, which is 
usually achieved by working more shifts and days per week [7]. As a result, the unit fixed cost is 
reduced but consumption of energy has increased. It is quite evident that that the strategy to 
decrease total number of warehouses and concentrate on just a few, by expanding their capacity, 
size and operational timings, would lead to more vehicles visiting the sites for inbound supplies 
and outbound deliveries. As many of these sites are near urban centres, more congestion and 
noise pollution become unavoidable. Also, as more employees are required to perform the job, 
parking areas and onsite facilities need to be properly planned. In addition, postponement used in 
agile and adaptive supply chain strategies transfer many value adding activities including 
labelling, final assembly, and packing of promotional items from manufacturing to warehouses. 
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This results in greater product differentiation and reduced order lead times thereby further 
embellishing the role of the warehouse in a supply chain.  
 
The above discussion shows the diversity of areas affected by warehouse operations. On one 
hand, there are firm-level inputs related to energy, land, water, fuel and building, and on the 
other hand, the outputs of operations not only impact the firm but also the local environment and 
society in the form of atmospheric emissions, waste, congestion, noise pollution, accidents, water 
contamination, burden on public transport etc. This discussion clearly highlights that 
warehousing holds tremendous potential for achieving goals of sustainable development.  
 
Methodology 

 
Many researchers have pointed out the need for the development of more concrete theoretical 
basis for supply chain concepts [44] [56] [55]. This need is more desperately felt in the domain 
of sustainable supply chain management. This research paper makes an effort in this direction 
and develops a model for sustainable warehousing which is translated into a set of best practices. 
 

SUSTAINABILITY THEMES 
 

Development of sustainability themes 
 
Initially, high-level sustainability frameworks such as Natural Capitalism, Cradle-to-Cradle, 
biomimicry, Life Cycle Analysis, Total Beauty, Sustainability Helix and The Natural Step were 
thoroughly studied to identify the key sustainability themes that could provide a reasoned 
direction to the review and exploration of warehousing literature. All the frameworks were found 
to be quite diverse in terms of their application, strengths and weaknesses. However, they mostly 
focused on the same three sustainability dimensions – environment, social and economic. The 
jargon used might have been different but numerous common areas of focus were easily evident 
through development of codes in NVivo software. Nodes (material containers) were developed 
through broad brush coding, word frequency query, tree maps, tag clouds1 and close analysis of 
material. Data was extracted from the frameworks one after another until ‘saturation’ was 
achieved and no new nodes could be created. Both linguistic and interpretive approaches were 
considered in data collection and synthesis [4] [11]. The ‘high-level sustainability themes’ that 
were derived include ecosystem services, reduction of toxic materials, less energy for heating, 
efficient use of capital, waste reduction, recycling, renewable energy, eco-effective materials, 
worker/employee well-being, social fairness, corporate ethics, material reutilization, hazardous 
emissions, etc. 
 
Development of sustainable warehousing themes 
 
The inductive approach used for this thematic content analysis [73] emerged from Grounded 
Theory [34]. Themes were developed to determine areas that need to be focused for establishing 
and running a best-in-class warehouse. The purpose was to use them as a pre-requisite or 
baseline for a sustainable warehouse. These were further expanded by combining them with the 
‘high-level sustainability themes’ identified earlier. This helped to narrow down the keyword 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Please refer to Addendum for brief description of NVivo, nodes, broad brush coding, tag clouds etc. 
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search in warehousing literature for syntactic and semantic analysis. Free nodes2 were developed 
initially that grew into tree nodes2 which were later refined and categorized into eight sustainable 
warehousing (SWH) constructs. Mainly supply chain literature, industry publications, white 
papers, online magazines, books and benchmarking reports were used for analysis. This was an 
iterative process and resulted in the following constructs for a sustainable warehouse. Each 
construct has various elements that are briefly discussed later in this paper.  
 

 
Figure1:  Sustainable Warehousing (SWH) Constructs 

 
The conceptualization of data was based on ‘constant review and comparison’ from one stage of 
analysis to another. The relationships between meta-constructs, constructs and elements were 
constantly compared with one another and with academic and professional literature until 
theoretical saturation was achieved. This was a non-linear and highly iterative process and can be 
generally outlined as follows: 

• Creation of free nodes (open coding) 
• Selection of emergent themes based on thematic analysis of sustainability frameworks 
• Coding (using emergent theme) or arranging data into categories 
• Enhancement of coding structure/hierarchy 
• Clustering of codes/nodes to form analytical taxonomies 
• Identification of key sustainable warehousing constructs and elements 
• Evidence hunting to determine impact of elements on dimensions of sustainability 
• Testing against GRI indicators and corporate sustainability reports 

 
RESEARCH DESIGN 

 
Reliability and validity of research 
 
Concepts of reliability and validity are now increasingly used in qualitative analysis. Anderson 
[2] mentions that, in qualitative research, “validity relates to the honesty and genuineness of the 
research data, while reliability relates to the reproducibility and stability of the data”. In order to 
ensure validity of constructs and elements, triangulation is used. Altrichter et al. [1] states that 
triangulation "gives a more detailed and balanced picture of the situation." According to 
O’Donoghue [66], triangulation is a “method of cross-checking data from multiple sources to 
search for regularities in the research data."The results (sustainable warehousing 
constructs/elements) were compared with Global Reporting Initiative [35] that is the most 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Please refer to Addendum for brief description of Free nodes and Tree nodes 
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prevalent industry standard for sustainability. It is inherently operational in nature and outlines 
key indicators to measure each dimension of sustainability. It is currently used by about 5,000 
companies worldwide. Thus ‘data triangulation’ was applied which revealed contradictions and 
spurred further analysis, coding, and re-coding of data. Some constructs and elements were 
added, modified or even deleted after thorough analysis. Literature was thoroughly examined to 
find evidence in order to support these decisions.  
 
In addition, results were tested against the ‘annual sustainability reports’ of top 10 firms in the 
food sector to ensure reliability. These firms were selected by Sustainable Asset Management 
(SAM) – a company that focuses sustainability investments and collaborated with Dow Jones in 
1999 to launch Dow Jones Sustainability Indexes. SAM uses its extremely reliable set of criteria 
and ensures a thorough review of environmental, social and economic performance of firms. 
Again ‘constant review and comparison’ was done in order to develop reliable constructs and 
elements for sustainable warehousing model. 
 
Scope of the research 
 
The content analysis clearly showed that all major constructs of ‘sustainable warehousing’, 
shown in figure 1, are vast areas of research within themselves. For example, the construct 
‘facility design’ is an extensively researched domain and several key experts have contributed to 
it in the last four decades such as [30] [59] [67] [39] [75]. They have elucidated the design 
process, outlined steps, identified inter-relationships among various design activities and debated 
on optimal solutions and trade-offs. The domain has matured and evolved into several sub-
domains. Thus various technical details pertinent to building design, lighting, thermal materials 
and building architecture are left to the experts of those sub-domains [84]. However, the 
advantages and disadvantages of different operational strategies and the application of life cycle 
assessment (LCA) tool have not been discussed [85]. Moreover, this paper will neither try to 
establish techniques for social or environmental assessment nor develop a list of key 
performance indicators (KPIs) or metrics for a sustainable warehouse. It will not tackle problems 
related to various warehouse concepts such as zone picking, cross-docking, storage location 
assignment, unit-load replenishments, level of automation, optimal storage and handling 
equipment, operational policies etc. Its scope is restricted to the development of major themes (or 
constructs) and identification of important elements for each theme. Moreover, the evidence 
related to the ‘primary impact’ of elements on each dimension of sustainability is extracted 
through content analysis. The model for sustainable warehousing is grounded in concrete 
empirical research rather than constructed in an abstract manner. Finally the constructs, elements 
and the model are used to outline best practices that could be used for operationalizing 
sustainability in warehouses. 
 

SUSTAINABLE WAREHOUSING CONSTRUCTS AND ELEMENTS 
 
The content analysis revealed eight major warehouse constructs, namely warehouse facility 
design, warehouse layout, inventory management, mechanical handling equipment (MHE), 
warehouse staff, warehouse operations, onsite facilities and warehouse management system 
(WMS). The elements of each construct are briefly discussed and their “primary impact” on 
various dimensions of sustainability is represented in corresponding tables. 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1897



 
Warehouse Facility Design 
 
Warehouse facility design is an extensive domain of research in itself. Discussion in this paper is 
limited to critical sustainability elements related to the design and structure of ‘warehouse 
building and site’. These can be considered during development of a new facility or while 
renovating an existing structure. Consultants can also be hired in order to obtain expert opinion. 
Saunders [76] reported a number of organizations that provide consultancy and assessment 
services such as BREEAM (Building Research Establishment Environmental Assessment 
Method) in UK, GREENSTAR in Australia, and LEED (Leadership in Energy and Environment 
Design) in US. Sustainability elements for facility design are discussed below: 
 
• Renewable energy sources: This element dictates that efficient energy consumption must be 

ingrained in the entire warehouse facility. Energy costs are usually 5-10 percent (ambient 
warehouses) and 15-20 percent (temperature-controlled warehouses) of operational expenses. 
It is one of the major inputs, other than materials and water, and has a direct impact on both 
environment and operating costs. Currently, major energy inputs are oil, gas, coal and 
electricity and they all produce greenhouse gas emissions (GHG) such as CO2, CH4, N2O etc. 
Every effort should be made to use renewable energy sources such as solar thermal, solar 
photovoltaic, wind, biofuels, biomass (wood chips or other waste), geothermal resources and 
energy recovered from process waste (such as heat from air compressors etc.). Also biodiesel 
and natural gas, which are low carbon alternatives, can also be used. The choice and mix of 
renewable energy source should be made prudently keeping into consideration market factors, 
operational cost and regulatory compliance [52]. 

 
• Daylight usage: The warehouse facility must allow maximum use of daylight. It depends on 

numerous elements such as building height and orientation, aisle width, daylight hours etc. 
Entry points for daylight are usually windows, entrances and spaces in roofs. Their number 
and placement need to be determined carefully keeping in view the weather conditions and 
landscape of the locality. In addition, walls and ceilings with light colour also help to 
distribute sunlight. The combination of natural and artificial sunlight is also very critical. The 
artificial light should be dimmed appropriately according to the intensity of sunlight which 
may be different for different sections of the warehouse [16]. Thus proper mechanisms and 
daylight management techniques need to be adopted. An optimal use of daylight would not 
only reduce utility bills but would also decrease considerable GHG emissions. 

 
• Artificial lighting scheme: It is one of the most important determinants of sustainability, 

although not much discussed for its impacts but comes out very strongly from content 
analysis. Recent research has shown that it not only helps to reduce emissions and bills but 
also has a strong impact on the productivity of the staff. Poor lighting scheme results in 
impaired visibility that leads to low productivity, as about 80 percent of the sensory input 
comes through eyes. Good quality of light is also proved to positively impact the mood and 
alertness of staff and this can considerably reduce accidents in a warehouse. It helps to 
maintain an ideal level of hormones (cortisol, melatonin and serotonin) which trigger 
alertness, reduce sleep and increase happiness [16]. The impact of lighting scheme on 
environment can be imagined from recent figures by Powerboss Eluma [52] that a 400 watt 
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sodium bulb operated continuously for a year produces 1.69 tonnes of CO2. Therefore, choice 
of luminaries, lamp type and control gear for office space, main halls and car-parks should be 
made wisely. In addition, proper control mechanisms can also help to reduce utility bills. 
Manual switches can be combined with automatic controls such as motion and light sensors. 
In short, thorough analysis should be done to determine lighting requirements of different 
areas in a warehouse facility (internally and externally) by considering peak and off-peak 
hours, amount of daylight available, nature of job done and even the age of the staff working 
in a particular area. 

 
• Temperature control: Warehouse temperature needs to be controlled mainly to keep the 

products in a satisfactory condition. It is a priority in every warehouse guideline and appears 
frequently in the text. Statistical figures related to its impact on environment are quite hard to 
find but surely reduction in temperature would help to conserve both energy and environment. 
According to [15] 10C decrease in internal warehouse temperature results in 10 percent energy 
consumption savings which would automatically lead to decrease in emissions. Marchant [52] 
pointed out that the internal warehouse temperature depends on the type of the product 
stocked, humidity, weather conditions, orientation of the warehouse facility, type of insulation 
used in walls, volume and thermal mass of the facility and heat produced by operating 
mechanical handling equipment such as forklift trucks etc. Thus if any of these factors could 
be controlled then huge economic and environmental saving could be attained. 

 
• Water consumption: The global figures of water consumption by warehousing facilities are 

not available. However, digging into text and data available through Elsevier and Emerald 
revealed few studies done by Greater Vancouver Regional District (GVRD) on water 
consumption in that area by wholesaling and warehousing facilities. According to the report 
the sector used almost 10 percent of the commercial water in that region [78]. The breakdown 
of this usage is washroom (26 percent), landscaping (38 percent), kitchen (3 percent), cooling 
(23 percent) and others (10 percent). Water can be conserved through state-of-the-art roof 
design which can help to collect rainwater for later use in the warehouse and other areas of the 
facility. Brown and green roofs, roof drainage techniques, water irrigation technology and 
modern sanitation fixtures can also be used to conserve water. Moreover, water use for 
cooling compressors, chillers and steam boilers can be avoided by considering air-cooled 
equipment and chemical treatments at the design time [78]. Gazeley [32] reported that some 
of the key ecological benefits of water conservation include lesser burden on municipal water 
supplies, reduction in distribution piping and decrease in release of chlorine into the 
environment. In addition, Gazeley’s eco-template mentions that collection of rainwater fulfils 
about 89 percent of the water requirements in toilets, saves water required for nearly 89,000 
flushes and if purified about 25,000,000 tea cups per year. 

 
• Noise pollution: It is usually related with transportation and fleet management by most of the 

conventional supply chain and sustainability literature. However, semantic and contextual 
analysis of warehouse facility construct revealed that there are many steps that could be taken 
while designing and planning a warehouse facility to minimise the impacts of noise pollution 
on nearby communities afterwards. Some of the important points are the selection of site and 
situation of building [78], use of green roofs that absorb noise transmission and use of 
photovoltaics (PVs) that silently convert sunlight into electricity [32]. 
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• Biodiversity: It is also known as ‘biological diversity’ and refers to various life forms that 

exist in a particular locality consisting of natural vegetation, forests, animals, micro-
organisms, waterways and eco-systems. Biodiversity is necessary for sustaining life on the 
planet Earth. Biodiversity is important for individuals, communities and businesses. Research 
shows that the property value of buildings near green spaces and parks is on average 8 percent 
more than those far away [21]. Also, businesses with greener setting have more motivated 
employees which lead to increased productivity and reduced sick leaves [63]. However, the 
warehousing and supply chain literature seems to be alien to the concept of biodiversity but 
content analysis exposed lot of emphasis from latest sustainability standards [35] and annual 
sustainability reports by companies. Thus biodiversity is added as an element in the 
sustainable warehouse facility construct and it must be considered at the time of designing 
and renovating the facility.  
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Renewable Energy Sources 
(RES) 

ü   ü  
Daylight Usage (DU) ü   ü  
Artificial Lighting Scheme 
(ALS) 

ü  ü  ü  
Temperature Control (TC) ü   ü  
Water Consumption (WC) ü  ü  ü  
Noise Pollution (NP) ü  ü   
Biodiversity (BD) ü  ü   

Table1: Warehouse Design Elements 
 
 
Warehouse Layout Construct 
 
The layout construct has strong impact on warehousing costs. Layout decisions are mainly 
divided into two broad categories – first is related to the placement of departments (receiving, 
storage, picking, shipping etc.) and second concerns the design of layout, paths, storage etc. [24]. 
Thus the layout configuration, type of storage system, design of aisles, and division of space into 
departments, partitions and zones determine the efficiency and flexibility of warehouse 
operations. The main objective is to reduce travelling distances and increase space utilization. An 
optimal layout improves product flow, reduces cost, enhances responsiveness to customer orders, 
ensures safety of staff and ameliorates working conditions. Layout elements are discussed 
below: 
• Layout configuration: Warehouse layout configuration is a tactical decision made at design 

time [74]. Most of the warehouses have conventional layouts that are rectangular with parallel 
straight aisles both for storage and order-picking areas. Sometimes modifications are done 
with additional cross-aisles creating multiple-block layouts. It must be noted that the layout 
decision is not made in isolation but it is inter-related with several other decisions such as 
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equipment selection, operational strategy, aisles width etc. The goal is to arrive at a design 
that results in minimal travelling distance for warehouse operations. Researchers have 
concluded that only order-picking process accounts for 55 percent of warehouse operating 
costs [83]. Moreover, syntactic analysis of literature for the keyword ‘travelling distance’ 
highlighted some innovative layouts such as flying-V, fish-bone and chevron-aisles which are 
expected to decrease the travelling distance to retrieve a single pallet by 10–20 percent as 
compared with traditional layouts [54] and thus result in more economical warehouse 
operations. 

 
• Storage system: Storage system is a critical part of internal warehouse layout and is used to 

hold (or store) goods or materials of different types, forms and sizes. It has structural 
attributes that concern with the physical design of the system and performance attributes that 
are related to the storage capacity, ease of access, space utilization and storage policies. 
Storage can be broadly classified as unit-load or small-load storage and selection of a storage 
system is a strategic decision made at design time [74] where one has to decide from long list 
of choices such as block stacking, selective racks (single-deep), drive in/through racks, 
double-deep racks, mobile racks, flow through racks, push back racks etc. Also, automated 
storage that mainly comprises of carousels, A-frames and AS/RS should only be considered 
when labour cost is very high or there are special considerations pertinent to staff protection 
and uniformity of handling [8]. Different storage strategies can be employed such as class-
based (ABC classification), random and dedicated storage [39]. The storage location 
assignment problem (SLAP) is discussed in detail by [38]. Another important characteristic of 
storage systems that could improve the economic dimension of sustainability is the command 
cycle. Both single and dual command could be used for achieving maximum efficiency levels 
in a given warehouse [40]. 

 
• Aisle design: Design of aisles is an important part of material handling strategy. It directly 

impacts the economic and social dimension of sustainability. Poor design will result in wasted 
travelling and congestion that might lead to accidents. Decisions are related to the orientation 
of aisles, their length, width, location and number [39] and must achieve the optimal blend of 
flexibility, space utilization, equipment cost, safety and productivity. Aisles are usually 
categorized as wide aisles (WA) that use counterbalanced trucks, narrow aisles (NA) that use 
stand-up or double-deep reach trucks and very narrow aisles (VNA) in which turret trucks are 
used.  

 
• Departmentalization: The placement of different functional areas (receiving, storage, picking 

and shipping) in a warehouse layout is called departmentalization. In addition to traditional 
functions, many warehouses provide value added services, rework damaged stock and keep 
customer returns. Also, sometimes blocked-stock is kept awaiting approval from the quality 
department. All these functions are performed in separate departments which can be further 
divided into partitions and zones. The storage department is divided into forward (or picking) 
and reserve areas to reduce material handling and movement. The reserve area may be further 
partitioned into sub-areas based on unit load size and customer demand and forward area may 
be partitioned into sub-areas corresponding to slow, medium and fast moving products [39]. 
Moreover, zones can be identified in a picking area with an order-picker assigned to each 
zone [24]. Once departments, partitions and zones are decided, their arrangement should be 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1901



done in such a manner that could ensure the most efficient workflow pattern (circular, U 
shape, serpentine or straight-line). It must be noted that regardless of the most appropriate 
layout, efficient storage system and optimal aisle width, flawed departmentalization would 
have disastrous impact on the economic dimension of sustainability. 
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Layout Configuration (LC)   ü  
Aisles Design (AD)  ü  ü  
Storage System (SS)   ü  
Departmentalization(DPT)   ü  

Table2: Warehouse Layout Elements 
 
 
Inventory Management Construct 
 
Inventory management helps to keep an optimum level of inventory (or stock) that could meet 
the fluctuating customer demand. This results in improved revenues; reduced degradation and 
obsolescence; improved warehouse utilization; and lower utility, labour and capital costs. Thus it 
is both directly and indirectly tied to huge financial gains. 
 
• Inventory optimization: Inventory optimization is very crucial to the achievement of 

sustainability objectives. Excess inventory results in obsolescence and wastage while lower 
inventory levels might lead to lost sales and stock-outs. Inventory optimization is an arduous 
task as it is linked to replenishment lead times, forecasting, visibility, future inventory prices, 
available warehouse space, customer returns, obsolete inventory, carrying costs, quality of 
supply etc. All these competing factors need to be balanced to achieve optimal inventory 
levels. However, a start can be made by implementing warehouse management system, 
improving communication in supply chain, eliminating obsolete inventory, improving 
supplier lead times and quality, forecasting accurately, standardizing 
parts/components/ingredients, implementing vendor managed inventory (VMI) or just-in-time 
(JIT) inventory programs etc. 

 
• Inventory accuracy: Inventory is an asset of the company and thus inventory records must be 

accurate. It is money in the form of goods or materials and needs to be counted on regular 
intervals for tracking and valuation; managing stock levels; and controlling theft, shrinkage 
and loss. Inventory counts are also required for providing stock details to insurance 
companies in case of a natural disaster; ensuring supply of seasonal products; and placement 
of most valuable or frequently accessed items in the warehouse. Inventory counting is one of 
the most fundamental operations and its importance increases tremendously if viewed with 
sustainability glasses. Natural disasters such as floods, earthquakes and tsunami have become 
a regular event in a calendar year. Thus companies need to know their stock value to 
safeguard their assets against such catastrophes. Also, inaccurate inventory records will lead 
to high safety stocks and increase the inventory carrying costs. They will also result in lower 
productivity of pickers, increase in searching time and travelling distances and will fail the 
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effort of optimizing the warehouse layout. Moreover, incorrect records might also result in 
unavailability of promised stock to customers, resulting in lost sales and customer 
dissatisfaction [72]. Technology should be employed such radio frequency (RF) readers and 
barcode scanning to improve speed and results of this operations [68]. 
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Table3: Inventory Management Elements 
 
 
Warehouse Staff Construct 
 
The warehouse staff construct focuses work/life balance, shift management, staff training and 
occupational health and safety. The optimal storage equipment, operational strategy, MHEs, 
picking etc., is only effective if employees are satisfied and happy. The following elements 
highlight the importance of social dimension of sustainability. 
 
• Work life balance: Work life balance is simply a balance between an individual’s personal 

life and work. Traditional supply chain books do not extensively focus on one of the most 
important actors in the supply chain – people. The keyword search of “work life balance” in 
many different forms resulted in zero occurrence of the word in about 10 supply academic 
books. The word “balance” when searched separately showed up in the context of ‘balance 
sheet’, ‘balanced scorecard’, ‘balance between supply and demand’, ‘balance between 
competing objectives’ and so forth. Academically, work/life balance (WLB) is defined as “a 
‘fit’ or satisfactory level of involvement between multiples roles in an individual’s life” [42]. 
Content analysis and keywords search on mainstream research databases and Google Scholar 
showed that there is almost no research on the impact of ‘happy’ warehouse (or supply chain) 
staff on throughput, inventory accuracy, worker productivity, error minimization etc. 
However, the ‘high-level sustainability themes’ identified earlier in this research study clearly 
showed that human capital is an ingredient of all the sustainability frameworks. In addition, 
later comparison with market prevalent standards and corporate sustainability reports also 
confirmed that policies for ensuring WLB of warehouse staff needs to be a priority for 
management and not a superfluous agenda item.  

 
• Management of shifts: Latest research has shown that shift work, especially night work, is a 

major contributor to fatigue which leads to mental and physical impairment. Also human 
vigilance varies with the time of the day as individuals are programmed to sleep at night and 
to be awake during the daytime.  Shift work is defined as ‘any work pattern that causes a 
change in normal sleep patterns’ [64]. Shift work during early hours of the day and at night 
time results in limited sleep and creates a ‘sleep debt’. This impacts the immune system, 
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mental health, cardiovascular health, safety and productivity of an individual [23]. Supply 
chain literature again seems to be silent about management of shift work and its impacts on 
productivity and safety. However, analysis of corporate sustainability reports clearly 
highlighted that some companies have achieved higher worker productivity and reduced 
accidents by adopting employee friendly shifts management practices. These include 
implementation of systems to identify fatigue impairment, planning tasks to avoid fatigue 
accumulation, providing ample opportunities for fatigue recovery, planning shifts so that 
interruption to natural rhythms of alertness is minimised, designing a roster that allows 
employees to periodically reset their body clocks to natural rhythms etc. Since warehouses 
usually operate for 2–3 shifts/day, thus proper management of shifts, especially roster rotation 
is extremely crucial for achieving productivity and safety objectives [79]. 

 
• Staff training: Training is important for all warehouse staff in order to ensure their safety and 

efficient warehousing operations. Nearly all warehouse and supply chain literature 
emphasizes on various kinds of staff training. Thus this element has been separately 
mentioned under the ‘warehouse staff’ construct. Contextual analysis revealed different 
training that cover areas such as safe and efficient use of MHEs, manual handling, 
neutralizing of hazardous substances, personal hygiene, stress and fatigue management, 
emergency escape, warehouse operations, storage equipment audits, MHE maintenance, stock 
counts, dealing with spillages and breakages, use of fire-fighting equipment etc. 

 
• Occupational health and safety: This is a well-researched area and companies seem to be 

very concerned about it due to legal requirements. Generally occupational health and safety 
(OHS) is concerned with workplace illness and injuries and covers all forms of unpaid or paid 
work in all environments. Literature does provide evidence that good OHS management 
improves productivity [50]. Content analysis shows that there are significant economic and 
social costs attached to OHS. In 2006, the cost of workplace illness and injuries in New 
Zealand was about 4 percent of GDP ($ 4.2 billion) [62]. Main safety hazards in a warehouse 
are related to vehicular movement, storage and racking, loading and unloading, hazardous 
substances, noise, fire risks, manual handling, electricity, uneven slippery floors etc. 
Accidents or injuries can be avoided by having good housekeeping standards, regular staff 
training, avoiding any need for climbing, providing personal protection equipment (PPE) to 
all workers, servicing MHEs on regular basis, restricting access to only authorized people, 
implementing specific rules for warehouse traffic (such as forklift trucks), clearly marking the 
emergency escape route, regularly inspecting electricity and refrigeration system etc. [45] 
[46]. 
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 Work Life Balance (WLB)  ü  ü  
Shifts Roster (SR)  ü  ü  
General Training (GT)  ü  ü  
Occupational Health and 
Safety (OHS) 

 ü  ü  

Table4: Warehouse Staff Elements 
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Mechanical Handling Equipment Construct 
 
Warehouses use different types of mechanical (or materials) handling equipment (MHE) for 
rapid movement of goods in order to achieve required efficiency levels and throughput. It is 
typically used for unloading, loading, moving and lifting of products. A manual warehouse will 
use counterbalanced trucks to unload products and hand-pallet truck to move them to block 
stacks. Reach trucks are used in warehouses having selective racks (single or double-deep) while 
order-picker trucks are used for efficient picking. In addition, highly specialized electro-
mechanical equipment can also be used such as conveyors, A-frames, robotics [5] as discussed in 
‘storage systems’ construct. However the focus of this section will be limited to human-driven 
MHEs (i.e. forklift trucks). 
 
• MHE power sources: The choice of power unit in forklift trucks is between those that use an 

internal combustion engine and those that use lead-acid electric or nickel-metal hydride 
batteries. For combustion engines the fuel could be diesel, liquefied petroleum gas (LPG) or 
compressed natural gas (CNG). The selection of most environment friendly power source 
might seem simple but an interesting research by Johnson [43, p. 1572] showed that ‘fuel 
carbon footprints of electric and LPG forklifts are, in principle, about equal, while in actual 
practice, LPG’s footprint is smaller than that of electricity’. Actually, the problem lies with 
the definition of ‘system boundaries’, meaning that comparison of emissions for two energy 
sources (such as LPG and batteries) should be based on operational boundary or one should 
also consider the emissions produced during production, generation, operation and disposal of 
these energy sources. There is no industry standard in this regard and thus as per Johnson 
[43], overall LPG is more environment friendly as compared to electric batteries. New 
generation of forklift trucks have also made a debut in the market with alternative power 
sources such as bio-diesel and hydrogen fuel cells [49]. In addition, trucks with hybrid fuel 
combinations are also launched that operate on lithium-ion battery and diesel. Their fuel 
consumption is evaluated through JIS D6202 test that showed 39 percent reduction in fuel 
intake and 14.6 tons decrease in CO2 emissions per year as compared to regular models [58, p. 
49]. The thematic analysis showed that all sustainability standards emphasize on reducing 
consumption of fossil fuels. Thus the decision regarding the choice of MHE, which is 
traditionally based on its usage rather than energy source, needs to also take into consideration 
its impact on environment in order this achieve sustainability objectives. 

 
• MHE maintenance and servicing: The benefits of new designs and hybrid energy sources are 

eroded by poor maintenance and servicing of forklift trucks. Technical issues and problems, 
that go unnoticed for weeks or months, prevent forklift trucks from working at optimum 
efficiency. Daily checks, weekly maintenance and monthly servicing schedule should be 
followed in order to avoid any fuel or battery leaks, under-inflated tyres, misalignments, loose 
screws, unnecessary friction etc. According to a British government report, an under-inflation 
of 20 percent in tyres reduces fuel efficiency by 2 percent and increase rolling resistance by 
10 percent [25]. In addition, research studies have estimated that only 2o axle misalignment 
increases fuel consumption by 8 percent [13]. In addition, a typical defect in forklift trucks is 
poor combustion that results in increased emissions and wasted energy. Content analysis 
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could not find any specific statistics for warehouse MHEs in this regard; however, this brief 
discussion clearly shows that regular MHE maintenance and servicing positively impacts the 
economic and environmental dimensions of sustainability. 

 
• Driver/Operator training: Even though training is considered before in ‘warehouse staff’ 

construct but content analysis showed that nearly all the literature pertinent to MHEs 
explicitly emphasizes the periodical training of operators. The focal areas should be fuel-
efficient driving, daily checks of forklift trucks and driver behaviour for safe movement of 
goods in a warehouse. Computer simulations could be used for this purpose [87]. 
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MHE Power Sources (MPS) ü    
MHE Maintenance and Servicing 
(MMS) 

ü   ü  
Driver/Operator Training (DT) ü  ü  ü  

Table5: Mechanical Handling Equipment Elements 
 
 
Warehouse Processes Construct 
 
Warehouse processes correspond to an extensive range of physical activities carried out in the 
warehouse on daily basis. These include unloading, receiving, put-away, storage, pallet 
relocation, pallet handling, rework, picking area replenishment, case picking, retrieval, loading, 
handling returns, inventory counting etc. All these operations need to be carefully coordinated in 
order to achieve optimal space, time, labour and equipment utilization. For clarity purposes, we 
have broadly divided these operations into four main categories – inbound, storage, picking and 
outbound in order to analyse their impact on sustainability.  
 
• Inbound processes: The inbound processes mainly comprise of operations such as unload, 

receive, rework and put-away. When goods are brought to a warehouse at the inbound (or 
receiving) dock, they are unloaded using counterbalanced forklift trucks to a staging area (a 
partition in the receiving department). The purpose is to inspect them for conformance with 
quality standards and to update the warehouse management system (WMS) so that they 
become available for put-away. Once material is unloaded, inspected and received in the 
system, it is put away to assigned locations determined by WMS as per the storage strategy 
(dedicated, random or class based).The incoming goods that are rejected after quality 
inspection are moved to the rework department. Usually materials with minor issues such as 
missing labels, torn packaging, damaged cases and non-standard pallet build are moved to 
rework department, until quality requirements are satisfied, and then these are received in the 
system for put-away. Clearly the cost of quality associated with rework, flawed storage 
strategy and inefficient staff would severely impact the economic dimension of sustainability 
during inbound processes. 
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• Storage processes: Sometimes storage is confused with put-away operation; however, 
thorough study of academic literature and industry reports showed that there is a very fine line 
between placing incoming goods into assigned locations and management of physical storage. 
After rigorous discussions we concluded that inbound operation cannot be completed until 
put-away is done, thus it makes good sense to treat put-away as part of inbound processes 
separate from physical storage. Thus storage processes comprise of activities that start when a 
pallet is placed in a storage location and end when it is retrieved for picking. These will 
include housekeeping activities, efficient utilization of storage slots, pallet relocation and 
inventory counting. Once pallets (or products) are placed by put-away process in storage 
locations, the housekeeping activities related to pallet orientation, physical condition of cases 
and pallet stacking must be done. In addition, pallet relocation and inventory counting is 
required in order to improve utilization of storage slots and efficiency of consequent handling 
activity related to retrieval and put-away processes. Inefficient storage processes negatively 
impact the economic dimension of sustainability. 

 
• Picking processes: Picking is considered to be the most costly process in a warehouse as it 

accounts for 55 percent of the operating costs [83]. It mostly includes activities related to 
replenishment of picking area (or forward area) and case picking when a full-pallet-load is not 
ordered by the customer. Picking is classified into two main categories namely, picker-to-
stock (in-the-aisle) system and stock-to-picker (end-of-aisle) system. In former system the 
picker needs to travel or ride to the storage location. According to [68], an order picker may 
travel six miles a day through various aisles in a warehouse and 75 percent of his time is spent 
in non-value added activities (searching: 10 percent, writing: 5 percent and walking/riding: 50 
percent) while the actual picking is only 25 percent of the entire process. Thus effort should 
be made to reduce travelling time so that dead-heading (travelling with empty forks) can be 
minimised. In later system (stock-to-picker) the pallet or container is mechanically brought to 
the picker. Examples include AS/RS, carousels, A-frames and miniload systems, however, in 
this method the container’s travel time simply replaces the picker’s travel time. Content 
analysis clearly shows that picking processes have a huge impact on economic dimension of 
sustainability. In addition, if non-value added activities of an order picker could be reduced 
somehow then it will surely help in reducing emissions of various GHG into the environment. 

 
• Outbound processes: Outbound processes are related to stock movements aimed at fulfilling 

customer orders. These activities include transfer of stock from pick (or forward) area to 
outbound staging area, loading and finally despatching the vehicles to customers. Outbound 
operations may also include pallet customization or repacking of products into new format (or 
standard)in order to address specific customer/business/market requirements. 
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Inbound Processes (IP)   ü  
Storage Processes (SP)   ü  
Picking Processes (PP)  ü  ü  
Outbound Processes (OP)   ü  

Table6: Warehouse Processes Elements 
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On-site Facilities Construct 
 
A number of facilities emerge from content analysis that must be present on the warehouse site 
to support employee welfare and handle any medical emergencies. In addition, cross-docking is 
also added under this construct. It is not a compulsory part of a warehouse but can help to save 
costs under special arrangements. Finally, content analysis showed that onsite recycling is 
considered as a mandatory constituent of a warehouse facility by sustainability literature. 
 
• Welfare facilities: These include free access to drinking water, washing facilities, change 

rooms, showers, toilets for males and females, canteen, dining room and personal storage. 
These are the minimum requirements as per the national and state laws in most of the 
developed countries [3]. In addition, in case of a warehouse, special facilities for drivers 
staying overnight and staff working on night shifts should be provided. These might include a 
workout area or a gym, a rest room, common area with television, sports area catering to 
indoor games such as table tennis, foosball, chess, arcade video games etc. Good personal 
hygiene standards must be reinforced at all times such as disinfection of toilets, cleanliness of 
shower and change rooms, proper seating in dining room, pest disinfestation etc. Parking 
space should also be provided to all the employees.  

 
• Emergency room: First-aid facilities should be available in a warehouse at all times. It is 

preferred to have an emergency/medical room staffed with a trained doctor and a nurse during 
the day. Proper signage and instructions must be provided to all staff members and some 
wardens should be trained in various first-aid and cardiopulmonary resuscitation (CPR) 
techniques. The emergency room should be large enough to accommodate at least two beds; 
few cupboards for storing dressings; linen and medicaments; proper disposal system; a 
stretcher; workbench or dressing trolley; wash basin with hot and cold water etc. [86].  

 
• Cross-docking facility: A cross-docking facility in real sense is a warehouse process in which 

products are directly transferred from inbound to outbound area and reconfigured according to 
customers’ orders. It might include bulk breaking, sorting, merging and then consolidation but 
by-passes costly put-away, storage and picking processes [69]. Even though it sounds easy 
and efficient but very few retailers have been able to implement true cross-docking due to 
extremely intricate coordination, transport management and order planning. However, Wal-
Mart is famous for pulling a large percentage of their products to their stores through their 
cross-docking sites. Also, Maytag maintains 41 cross-docking facilities in the U.S. with zero 
inventory and covers 70 percent of the U.S. population [9]. 

 
• Recycling facility: Reverse logistics is a vast domain in itself and it is not possible to even 

touch upon its various aspects in this paper. However, syntactic analysis showed very high 
frequency of words similar to recycling, take-back programs, reprocessing, reuse etc. Then 
contextual analysis showed these words in regard to store sites, building, retail outlets and 
also warehouses. Thus it is considered important to accentuate the importance of a recycling 
facility within a warehouse premises for reprocessing cardboards, shrink wraps, packaging 
etc. In addition, stock that is damaged, expired, rejected by quality and returned by customers 
also need to be properly discarded or recycled [65]. 
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Welfare Facilities (WF)  ü   
Emergency Room (ER)  ü   
Cross-Docking Facility (CDF) ü   ü  
Recycling Facility (RF) ü   ü  

Table7: Sustainable Onsite Facilities Elements 
 
 
Warehouse Management System Construct 
 
A warehouse management system (WMS) is extremely crucial for managing a best-in-class 
sustainable warehouse. It controls the movement and storage of goods in a warehouse and 
performs all associated transactions for receiving, shipping, stocking and picking. The extent of 
work done in a warehouse can be easily imagined from former discussions in this paper. 
Thousands of transactions are executed in real time in parallel. WMS not only controls the 
internal processes but also manages the entire warehouse facility [68]. Thus it could play an 
important to measure the social and environmental performance of the facility. 
 
• Performance measurement: One of the core functions of WMS is to keep track of all the key 

performance indicators (KPIs) for performance measurement. These may be clubbed into 
various reports for convenience such as order fulfilment, inventory management, staff 
productivity, shelf-life monitoring, work planning etc. In addition, KPIs related to work/life 
balance, employee absentees, training, emissions generated, housekeeping targets, MHEs fuel 
consumption etc., should also be programmed into WMS. This will help to measure the 
sustainability performance and to identify avenues for further improvement. 

 
• Warehouse strategy and roadmap: Continuous improvement can only be achieved by 

effectively using a WMS. It helps to bottlenecks, monitor current performance, perform 
comparative analysis, set future targets, benchmark against industry standards, perform 
simulations etc. Thus the warehouse future roadmap and strategic planning for achieving 
highest levels of economic, social and environmental performance is not possible without 
WMS. 
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Measurement (PM) ü  ü  ü  
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Table8: Performance Measurement Elements 
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SUSTAINABLE WAREHOUSING MODEL 
 

The sustainable warehousing model (SWM) shows all the constructs and elements discussed 
above. It groups the elements with regard to their impact on various dimensions of sustainability. 
It can be easily seen that there are very few elements that only affect a single aspect of 
sustainability. Many of them have triple impact and those with dual impact are the maximum.  
 
 

 
Figure2: Sustainable Warehousing Model 

 
 
Analysis 
 
Impact-wise analysis in Figure 2 shows that there are 5 elements that ‘primarily impact’ all the 
three dimensions of sustainability, 14 elements have dual and 12 have single impact magnitude. 
Close analysis reveals that in this model with 30 elements, 25 elements (87 percent) result in 
economic value, 15 elements (48 percent) result in social well-being and 14 elements (45 
percent) lead to preservation of environment. Also 19 elements (63 percent) impact more than 
one dimension of sustainability. The dimension-wise also shows the same picture from another 
angle. Both graphs accentuate the fact the investments in sustainable warehousing are bound to 
produce good economic value and would help to fulfil social and environmental responsibilities. 
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Figure3: Impact & Dimension Wise Analysis 
 
 
Sustainable warehousing best practices 
 
Finally, the sustainable warehouse constructs, elements and model are translated into best 
practices as shown in Table 9 below. 
 

CONCLUSION 
 

This research is an important step towards operationalizing sustainability for warehouses. It has 
practical value and academic worth as benefits can be realised in both supply chain/warehouse 
managers and researchers. It clearly shows that initiatives to achieve objectives of sustainable 
development are not in conflict with economic benefits. As such, societal and ecological 
improvements can be seen to result in both short-term and long-term profitability.  
 
Also, it is not advisable to adopt all best practice activities in one step as this process has to 
evolve over time.  Thus the list of best practices, coming out from this research, can be used as a 
roadmap for setting future targets and goals.  The main focus of this research was to evaluate 
each element for its ‘primary impact’ and not the indirect and secondary impacts.  
 
It is therefore possible that many of these elements might have effects on other dimensions of 
sustainability as already identified.  It is proposed that this model could be further examined and 
enhanced through more qualitative analysis, extending it toward a quantitative approach in 
future.  
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Table 9: Sustainable Warehousing Best Practices 

Sr. 
# Sustainable Warehousing: Best Practices 

1.  Use renewable energy sources for running warehouse operations. 

2.  Maximise the use of natural sunlight. 

3.  Efficiently manage the artificial lighting in the warehouse. 

4.  Maintain warehouse temperature at a level that requires least amount of energy. 

5.  Conserve water through latest water-management techniques. 

6.  Minimise noise pollution by using noise reduction technologies. 

7.  Enhance bio-diversity of the facility and its surroundings. 

8.  Use warehouse layout that minimises the travelling distance for daily operations. 

9.  Use storage system and strategy that optimizes the warehouse operations. 

10.  Design aisles such that wasted travelling and congestion is minimised. 

11.  Arrange warehouse departments for the most efficient workflow pattern. 

12.  Optimize inventory levels to avoid both obsolescence and lost sales. 

13.  Ensure accurate inventory records through regular counting. 

14.  Adopt policies that ensure work/life balance of warehouse staff. 

15.  Design shift roster such that disruption to natural body clocks is counterbalanced. 

16.  Ensure both technical and soft-skill training for all warehouse staff. 

17.  Maintain high standards of occupational health and safety. 

18.  Use MHEs that have environment friendly energy source. 

19.  Plan daily, weekly and monthly maintenance and servicing of MHEs. 

20.  Train MHE operators for fuel-efficient and safe driving. 

21.  Optimize inbound processes for efficient unloading, receiving, rework and put-away. 

22.  Optimize storage processes to improve utilization of storage space. 

23.  Optimize picking process such that picker’s travelling time is minimized. 

24.  Optimize outbound processes for efficient loading and despatch. 

25.  Provide welfare facilities (e.g. toilets, canteen, parking etc.) to all employees 

26.  Maintain an emergency/medical room with proper facilities and trained staff. 

27.  Use cross-docking to enhance operational efficiency and customer response time. 

28.  Establish a recycling facility onsite to minimise waste production. 

29.  Implement a robust, scalable and reliable WMS for performance measurement. 

30.  Develop future warehouse strategy using WMS to improve sustainability performance. 
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Addendum 
 
NVivo Software 
Manual analysis of qualitative data was not possible for this research as material related to 
sustainability, supply chain management, warehousing, research methodologies, green buildings, 
inventory management, layout configurations, MHEs, facility design, staff management etc., is 
so extensive that it is not possible to analyse with manual note taking/recording techniques. All 
these knowledge areas were studied from books, academic articles, industry publications, market 
reports, supply chain periodicals, warehousing magazines, company reports etc. Thus computer 
assisted qualitative data analysis software (CAQDAS) – NVivo was used for this research. It is a 
qualitative analysis software developed Qualitative Solutions and Research (QSR) company. It 
helps researchers in theory development by organizing and analysing qualitative data. 
Documents are imported into NVivo software quite easily in most of the prevalent formats (pdf, 
doc, rtf, digital videos, multimedia files etc.). Various data analysis tools help to perform deep 
analysis which leads to the development of theme and models. 
 
Coding using Free and Tree Nodes 
Coding is a well-researched area and there are many techniques, methods and tools available for 
it in the market. It is simply transforming data into understandable form or organizing data into 
categories/classes/codes that could facilitate analysis. In NVivo software ‘Nodes’ are similar to 
codes and a researcher initially develops ‘free nodes’ which represent emerging themes and these 
could be grouped into ‘tree nodes’. Simply putting it, a tree node is like a parent node with 
various child nodes. It is similar to creating a hierarchy, classification or taxonomy of related 
concept/themes grouped under relevant categories.  
 
Data Analysis Tools 
NVivo software provides many options for data analysis such as broad brush coding, word 
frequency query, tree maps, tag clouds etc. These tools help to explore, arrange, sort, classify and 
examine data through searching, linking, shaping and modelling.  Word frequency query has 
multiple options to determine words that occur most frequently. For example, if the word 
‘balance’ appears often then it can be easily saved along with its context in a node. Results of 
such context analysis can be seen visually through a ‘word tree’ in which ‘balance’ will be 
shown with all its contexts in the form of branches coming out of the word. In this research the 
word ‘balance’ appeared with numerous contexts such as balanced score card, balance sheets, 
work/life balance, balance between competing warehouse objectives etc. Tree maps and tag 
clouds are also used to visually see the frequency of various words on relative basis and help to 
compare nodes by number of coding references.  
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ABSTRACT 
This paper tries to investigate long and short-run relationships between international tourist 

arrivals from Japan, Japan GDP, living cost, and substitute prices. For relationship and impact, 

the cointegration test and vector error correction model are used, respectively. Three 

cointegration vectors are obtained by the Johansen method based on VAR, which means the 

long-run relationship between the four model variables exists. In addition, the short-run 

equilibrium adjustment processes are discussed by generalized impulse response analysis. 

Basically, the short-run results confirm theoretical findings such that the tourist arrival has 

positive relationship with GDP and negative one with the cost of living.  

 
Keywords: cost of living, substitute price, cointegration test, vector error correction model, 

generalized impulse response 

 
 

INTRODUCTION 

Tourism has become one of the major players in international commerce, and represents at the 

same time one of the main income sources, especially for many developing countries (World 

Tourism Organization, 2006). There are some reasons which Schubert (2010)[34] generalized 

from the early literatures such as Andriotis (2002)[2], Croes (2006)[8], Fagance (1999)[14] 

and Lin & Liu (2000)[28]. First, tourism is an important earner of foreign exchange, allowing 

to pay for imported capital goods or basic inputs used in the production process. Second, 

tourism plays a significant role in spurring investments in new infrastructure and competition 

between local firms and firms in other tourist countries. Third, tourism stimulates other 

economic industries by direct, indirect and induced effects. Fourth, tourism contributes to 
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generate employment even for relatively unskilled labor and simultaneously to increase 

national income. Fifth, tourism can cause positive exploitation of economies of scale in 

national firms. Finally, tourism is an important factor of diffusion of technical knowledge, 

stimulation of research and development, and accumulation of human capital.  

For boosting tourism industries to raise economic development further, analyzing tourism 

demand is the foundation which all tourism-related business decision makings ultimately rely 

on. Song & Witt (2006)[36] proposed the following reasons why tourism demand analysis is 

so important for policy makers. First, companies such as airlines, ocean liners, tour agents, 

hotels, casinos, other recreation facility providers, and shop owners are very interested in the 

demand for their products. The success of many tourism-related businesses depends largely 

on the state of tourism demand, and ultimate management failure is quite often due to the 

failure to meet market demand. It is clear that accurate analysis and forecasts of tourism 

demand are essential for efficient planning by tourism-related businesses, particularly given 

the perishable nature of the tourism product. Secondly, tourism investment requires long-run 

financial commitments from public finances especially for infrastructures, then, accurate 

analysis of the tourism demand situation will help governments and tourism-related industries 

to formulate and implement appropriate medium- to long-term strategies. 

 

The focused destination country, Taiwan, is an island country located on the southeast of 

China, opposing each other across the Taiwan straits, furthermore the neighbor countries, 

Japan and Korea at Taiwanese north and Philippine at the south. In short, it is obvious that 

Taiwan almost locates on the center of the Asia and substantially occupies a significantly 

geographic and commercial position in Asia. In obeying traditional island economic model, 

the last five decades have seen sharp economic growth principally based on a great deal of 

export in Taiwan, and the dramatic growth of Taiwanese GDP appeared over 260 times from 

1961 to 2011. Within the course of economic development, the Taiwanese gross export value 

mainly contributed by manufacturings has the same tendency with GDP year-on-year. (The 

financial database of the Taiwan Economic Journal, TEJ) Recently, especially in the last 

decade, due to facing immense competition, principally of manufacturing industries, only 

manufacturing export has not been able to provide enough energy to sustain Taiwanese 

economic growth completely. For stimulating the impotent economy, Taiwan must 

aggressively make unremitting efforts to carry out an industrial transit such as raising output 

value of service industry, like tourism.   

 

In order to rise up the output of the tourism industry, many actions have been done by Taiwan 

government in the ten years. For example, the government targets various markets by 

promoting packages to local travel agencies as well as to potential clients via the media, in 

addition to the packages, special events and activities to tourists also being boosted such as 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1921



 

  

recently “Tour Taiwan Years 2008-2009: Great Quarterly Tourist Giveaway Program”, “the 

Key-Words marketing”, and the “The Best Trip in the World - Taiwan Explorers Wanted” 

contest. After these promotions taking place in 2009, the number of inbound visitors to 

Taiwan increased by 14.3% year-on-year, 29.47% of which came for sightseeing purposes 

(Taiwan Tourism Bureau). Moreover, in July 2008, a very important policy that the Taiwan 

government formally opened the gates to Mainland Chinese tourists was passed and 

implemented, which has contributed to the fact that Taiwanese inbound visitors in 2010 

exceeded five millions marking a new record. Overall, the number of tourist arrivals to 

Taiwan increased year-by-year by about 18 times between 2010 and 1968 along tourism 

evolution. 

 

In the past, the main source (origin) countries of tourist arrivals to Taiwan were almost Japan, 

Hong Kong, US, Singapore, South Korea, Thailand, and so on. However, till 2010 China 

fleetly exceeded all countries as the top one of tourist source countries, due to the open to 

Chinese tourists which will get more and more important position in Taiwanese tourism. 

Empirical studies of the correlation between tourism demand and economic conditions of 

Taiwan have been done by some authors. For example, Kim, Chen, & Jing (2006)[24], and 

Lee & Chien (2008) both used Taiwan’s overall tourist arrivals as a proxy of tourism growth 

to discuss the relationship between tourism development and macroeconomic growth. 

Nevertheless, tourism arrival change from individual source (origin) country responding to 

different macroeconomic condition has hardly been discussed. In this paper, an individual 

source (origin) country will be chosen to find out the relationship between its tourism demand 

and economic conditions, which could be effectively in favor of more detailed policy makings. 

However, which country is more interested? In the meanwhile China must be the answer 

through a structure break - the open to Chinese tourists, but lacking enough datasets to do. In 

addition, Japan would be another attractive research goal. Japan and Taiwan always keep the 

friendly relationship no matter in economic, political, technical, business, education, civil, or 

cultural affairs. Not merely, in 2011 the number of tourist arrival from Japan ranked at the 

second position, just less than China. Therefore, this paper is trying to investigate the long and 

short-run relationship between international tourist arrivals from Japan to Taiwan and 

economic factors including Japan GDP, tourism living cost, and substitute prices. In order to 

verify the relationships and impacts, the cointegration test, vector error correction model 

(VECM), and generalized impulse function are adopted.  

 

The remainder of the paper is organized as follows. Section 2 reviews recent publications 

about tourism economies, which will provide the rationale for using the chosen research topic 

and methodology for this study. Section 3 describes the model, data, and results, while the last 

section summaries the conclusions. 
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LITERATURE REVIEWS 

The existing literature shows that there had been very few published papers in international 

academic journals concerning the relationship of Taiwan’s tourism demand and economic 

factors. The reason may be that Taiwan has not been regarded as a traditional and famous 

destination by international tourists. Indeed, many Americans and Europeans can not 

accurately understand where Taiwan is, let alone select Taiwan as a visiting destination. Until 

2006 by Kim, Chen, & Jing[24], a paper concerning the relationship between tourism and 

economy of Taiwan did not appear. The paper examined the causal relationship between 

tourism expansion and economic development in Taiwan with the tourist arrival and the GDP 

variables, and indicating a long-run equilibrium relationship and further a bi-directional 

causality between the two factors. However, it could be found that all these literature just 

concern the overall tourist arrivals but of individual source (origin) countries or regions.  

 

Dritsakis (2004)[10] tried to investigate changes in the long-run demand for tourism to Greece 

by Germany and Great Britain, which used a number of leading macroeconomic variables, 

including income in origin countries, tourism prices in Greece, and transportation cost and 

exchanges rates. In the same years, Lim [27] analyzed the seasonal patterns of tourist arrivals 

from South Korea to Australia, and used econometric time series modeling to quantify the 

factors affecting the flow of international tourists between Australia and Korea. The paper in 

Song & Witt (2006)[36] used VAR to forecast tourist flows to Macau from eight major origin 

countries, suggesting that Macau will face increasing tourism demand by residents from 

mainland China. Nevertheless, the tourist arrivals to Taiwan by major source (origin) 

countries or regions still have not been discussed separately in academic papers. In this paper, 

an important source country where many tourist arrivals come from, Japan, will be chosen to 

analyze the relationship between Taiwan’s tourist arrivals from Japan and economic factors.  

 

With regard to research about economy and tourism, it is important to verify which economic 

factor should affect tourism demand closely. Lim (1997)[27] argued that discretionary income 

should be used as the appropriate measure of income in the demand model. However, this is a 

subjective variable and the data cannot be easily obtained in practice. Therefore, alternative 

income measures have to be used as a proxy for tourists’ discretionary income. (Song & Witt, 

2006)[36] Among these alternatives such as GDP, GNP, PDI, and GNI, real gross domestic 

product (GDP) is a more suitable proxy which works in the demand models that relate to sum 

of visitors including holiday, visiting friends, relatives travel, and so on. So, the quarterly data 

of real GDP is chosen as one of the economic factors in this paper.  

 

The own price of tourism is another variable that has been found to have an important role 

determining international tourism demand. Song & Witt (2006)[36] pointed out that this 
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variable should contain two components in theory: the cost of living at the destination and the 

transportation cost to the destination. However, in many studies transportation cost was 

omitted, by acquiring data difficultly, so transportation costs will not also be considered in 

this paper. The cost of living at the destination is normally measured by the destination 

consumer price index (CPI) relative to the origin CPI. Another important factor that affects 

the cost of living in the destination is the exchange rate between the origin country and 

destination country currencies. Qiu & Zhang (1995) and Witt & Witt (1992) used the 

exchange rate between the destination and origin as well as a separate CPI variable to account 

for the cost of tourism, while the majority of the published studies, especially the most recent 

ones such as Song & Witt (2006)[36] have employed an exchange rate adjusted relative price 

index between the destination and origin as the own price variable. In this paper, the exchange 

rate adjusted relative price index is calculated for the variable of living cost.  

 

In addition to the own price, substitute prices in competitive destinations have also proved as 

important determinants.[36] There are two forms of substitute prices that have been used: one 

allows for the substitution between the destination and a competitive destination as Kim & 

Song (1998), Song et al. (2000), Song & Witt (2006), and the other calculates the cost of 

tourism in the destination under consideration relative to a weighted average cost of living in 

various competing destinations, and this index is also adjusted by relevant exchange rates. 

The weight is the relative market share of each competing destination (Song & Witt, 

2006)[36]. In this study, the first form is adopted by setting a hot destination, Hong Kong as 

the single competing destination, because market share ratios of major competing countries 

are hard to obtain. In addition, Hong Kong region locates very near Taiwan and has the 

similar tourism and business model. 

 

THE MODEL, DATASET, AND RESULTS 

The econometric method applied to model a long-run relationship between tourist arrivals 

from Japan and economic factors is the cointegration methodology which estimates the 

quarterly dataset of tourist arrivals from Japan, the GDP of Japan, the own prices, and the 

substitute prices over the period from third quarter, 2001 to first quarter, 2011. In this study, 

the cost of living is deemed as the index variable of own prices in Taiwan normally measured 

by the Taiwanese consumer price index (CPI) divided by the CPI of Japan and adjusted by the 

appropriate exchange rates. The substitute price is measured by the relative CPI of Hong 

Kong to that of Taiwan adjusted by the appropriate exchange rate, because Hong Kong is 

generally regarded as the most major opponent of Taiwan in tourism industries. There are four 

model variables: tourist arrivals from Japan gotten from Tourism Bureau, Ministry of 

Transportation and Communications, Republic of China (Taiwan), GDP of Japan gotten from 

the financial database of Taiwan Economic Journal (TEJ), the cost of living and the substitute 
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prices calculated with exchange rates and CPI of Taiwan, Japan, and Hong Kong also gotten 

from TEJ. Then, the four model variables were all transformed by the use of natural 

logarithms to ease interpretation of coefficients. Besides, there is a concern of removing 

important information while adjusting for seasonality, unadjusted data are used.  

 

Before cointegration test, the unit root of the variables must be tested firstly to know the 

cointegration order of the four model variables. Further, we applied the method developed by 

Johansen (1988) based on the Vector Autoregression (VAR) to test whether the cointegration 

exists among the four model variables. In addition, in order to understand the response of 

tourism demand from Japan to the change of the economic factors including the GDP of Japan, 

the cost of living, and the substitute prices, the impulse response analysis based on vector 

error correction model (VECM) was used. 

 

Unit root for the order of integration 

In general, the first step for economic data analysis is to study the integration order of the 

series by using a unit root test (Schubert, Brida, and Risso, 2010)[34]. Integration means that 

past shocks remaining undiluted affects the realizations of the series forever and a series has 

theoretically infinite variance and a time-dependent mean (Enders, 1995)[11]. 

 

In this paper, famous Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) tests are 

made use of verifying whether the time series variable is non-stationary or stationary. All 

procedures allow for fitted drift in the time series model. The ADF test account for temporally 

dependent and heterogeneously distributed errors by including lagged innovation sequences in 

the fitted regression. In contrast, the Phillips and Perron procedure accounts for n.i.i.d. 

(non-independent and identically distributed) processes using a nonparametric adjustment to 

the standard Dickey-Fuller (DF) procedure. The results of testing the order of logarithm 

variables of tourist arrivals from Japan (LJTA), the GDP of Japan (LJGDP), the cost of living 

(LJCL), and the substitute prices (LJSP) are shown in Table 1. The tests strongly sustain the 

null hypothesis of non-stationarity for the level variables of the GDP of Japan (LJGDP) and 

the substitute price (LJSP), and reject ones for the level variables of tourist arrivals from 

Japan (LJTA) and the cost of living (LJCL). Then, the first differenced series of all four 

model variables are stationary due that the null hypothesis was rejected at 1% level. In short, 

the variables of tourist arrivals from Japan (LJTA) and the cost of living (LJCL) are 

significantly belonged to the zero order of integration I(0) whereas the GDP of Japan (LJGDP) 

and the substitute price (LJSP) are I(1). 

 

The unit root test shows that there exist different orders of integration, I(0) and I(1), for the 

four level variables, which means the approach of conventional regression and unrestricted 
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vector autoregression (VAR) is not avail to use. When we study with nonstationary time 

series, the regressions usually produce significant OLS parameter estimates yet, but the 

residuals are ordinarily nonstationary, thus violating the standard assumption of classical 

econometrics. This problem is known as spurious regression. The VAR model has the same 

problem. In addition, Toda and Yamamoto (1995) noted that conventional asymptotic theory 

is, in general, not applicable to hypothesis testing in levels VARs if the variables are 

integrated, I(1). Therefore, we follow the remark of Phillips (1986) that cointegration 

techniques have to be applied for nonstationary time series, and, for different integration 

orders, the Johansen cointegration test is selected here. 

 

TABLE 1. RESULTS OF UNIT ROOT TESTS 
Variables LJTA LJGDP LJCL LJSP 

Test 

method 
ADF PP ADP PP ADF PP ADF PP 

Level 
-3.15** 

(0.032) 
-4.06*** 

(0.0031) 
-2.24 
(0.19) 

-1.82 
(0.364)

-2.43** 

(0.017)
-1.59* 

(0.08) 
-2.90 
(0.17) 

-0.92 
(0.26) 

Lag 1 2 3 3 2 2 1 2 

First 

Differenced 

-8.52*** 

(0.00) 
-17.75*** 

(0.00) 
-4.62*** 

(0.00) 
-4.66*** 

(0.00) 
-6.79*** 

(0.00) 
-5.94*** 

(0.00) 
-5.10*** 

(0.00) 
-4.75*** 

(0.00) 

Lag 1 3 1 2 1 1 1 1 

Notes: The optimal lag length determined selected on Akaike Information Criterion (AIC). 
Numbers without ( ) are the t-statistics for each kind of the unit root tests. Numbers in 
brackets ( ) are probabilities, p-values. To reject the null hypothesis of having a unit root 
at different significant levels 1%, 5%, or 10%, which means that a time series is 
stationary. *** indicates the t-statistics is at the 1% significance level, in the same way, 
** and * at the 5% and 10% significance level, respectively. 

 

 

Testing for cointegration 

On the application of unit root tests in this paper, both the time series of the tourist arrivals 

from Japan (LJTA) and the cost of living (LJCL) are well characterized to be integrated of 

order zero, denoted I(0) which means stationarity that the mean and the variance of these 

series are constant through time and the autocovariance of the series is not time varying. 

However, the time series of the GDP of Japan (LJGDP) and the substitute price (LJSP) are I(1) 

meaning that past shocks remaining undiluted affects the realizations of the series forever and 

either series has theoretically an infinite variance and a time-dependent mean. Since the 
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dependent variable, the tourist arrivals from Japan to Taiwan, and the other three economic 

variables have not the same order of integration, the Johansen cointegration test is an adequate 

method to verify whether the cointegration exists among the four model variables. 

 

The Johansen test, named after Saren Johansen, is a procedure for testing cointegration. This 

test permits more than one cointegrating relationship so is more generally applicable than the 

Engle–Granger test which is based on the Dickey–Fuller (or the augmented) test for unit roots 

in the residuals from a single estimated cointegrating relationship. There are two types of 

likelihood ratio tests, either with trace or with maximum eigenvalue to test for the number of 

cointegrating relationships, and the results might be a little bit different. Table 2 and Table 3 

separately shows results of the trace and maximum eigenvalue statistics of the cointegration 

test between the four model variables. When the trace statistic and the maximum eigenvalue 

statistic are greater than Osterwald-lenum (1992) 5% critical values, the null hypothesis of r 

cointegrating vectors against the alternative of r+1 vectors is rejected, r denoting number of 

cointegration equations. Regardless of the trace statistic or the maximum eigenvalue one, 

three hypotheses (r = 0, 1, and 2) were rejected at the 5% significance level, which indicated 

the existence of three cointegrating equations between the four model variables. Enders (2004) 

states that cointegrated variables share the same stochastic trends and so cannot drift too far 

apart. It is concluded that there is a long-run equilibrium relationship between the four model 

variables of the tourist arrivals from Japan, the GDP of Japan, the cost of living, and the 

substitute price. 

 

TABLE 2. COINTEGRATION TESTS BY TRACE 
Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None *  0.857358  124.3495  40.17493  0.0000 

At most 1 *  0.707426  60.08458  24.27596  0.0000 

At most 2 *  0.390679  19.52632  12.32090  0.0026 

At most 3   0.091805  3.177783  4.129906  0.0884 

Notes: CE means cointegration equations. The optimal lags selected based on AIC. 
*denotes rejection of the hypothesis at the 0.05 level, **MacKinnon-Haug-Michelis 
(1999) p-values.  

 

 

TABLE 3. COINTEGRATION TESTS BY MAXIMUM EIGENVALUE 
Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None *  0.857358  64.26487  24.15921  0.0000 
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At most 1 *  0.707426  40.55826  17.79730  0.0000 

At most 2 *  0.390679  16.34854  11.22480  0.0058 

At most 3  0.091805  3.177783  4.129906  0.0884 

Notes: CE means cointegration equations. The optimal lags selected based on AIC. 
*denotes rejection of the hypothesis at the 0.05 level, **MacKinnon-Haug-Michelis 
(1999) p-values.  

 

 

Vector error correction model 

There is an error correction representation for cointegrated series. Engle & Granger (1987) 

reveal that, if the series are cointegrated, then the possibility of the estimated regression being 

spurious due to tribulations such as omitted variable bias, autocorrelation, and endogeneity is 

ruled out. Since the series tested above are cointegrated, a vector error correction model 

(VECM) can be specified. Observing the long-run and short-run properties of the series may 

provide very useful insights especially for policy makers. (Gune, 2007) In addition, because 

the cointegrating vectors bind the long run behavior of the variables, the VECM could be 

expected to produce results in impulse response analysis that more accurately reflect the 

relationship between the variables than the standard unrestricted VAR. 

 

Due that three cointegrating vectors exist among these variables, the vector error correction 

model (VECM) can be written as follows: 

 

i-t1i-t1it11t LJCL)(LJGDP)(LJTA)(LJTA   iii             

11-t1i-t1 ECTLJSP)( ti                                     (1) 

 

i-t2i-t2it22t LJCL)(LJGDP)(LJTA)(LJGDP   iii             

21-t2i-t2 ECTLJSP)( ti                                   (2) 

 

i-t3i-t3it33t LJCL)(LJGDP)(LJTA)(LJCL   iii             

31-t3i-t3 ECTLJSP)( ti                                    (3) 

 

i-t4i-t4it44t LJCL)(LJGDP)(LJTA)(LJSP   iii             

41-t4i-t4 ECTLJSP)( ti                                    (4) 

 

where Δ is the first-difference operator, ECT is the error correction term coming from the 

long-run cointegrating relationship. The coefficients of ECTt-1, 1 ,…, 4 , capture the 

adjustments of △LJTAt,  △LJGDPt, △LJCLt, and △LJSPt towards long-run equilibrium. 

The coefficient vectors of the error correction terms (ECT) of the VECM results obtained 

from equations (1) to (4) are shown in Table 4. After the cointegration test, it is verified that 
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there exist three cointegration vectors, so followed three coefficient vectors of error correction 

terms (ECT). For the first coefficient vector ECT1 of error correction terms in Table 4, the 

ECT1 coefficient of equation (1) is significant and has negative sign at 1% significant level. 

For the second coefficient vector ECT2, the ECT2 coefficients of equation (2) and (3) are 

significant separately at 5% and 10% levels and have negative signs. Finally, the ECT3 

coefficient of equations (1) is significant and has negative sign at 5% significant level. These 

imply that the series can not sway too far and convergence is achieved in the long run. Hence, 

each ECT coefficient indicates that how long a deviation from the long-run equilibrium value 

in a given time will be corrected for depends on the size of that coefficient. 

 

TABLE 4. RESULTS OF VECTOR ERROR CORRECTION MODEL 
Dependent variable 

Equation 

△LJTA 

Eq(1) 

△LJGDP 

Eq(2) 

△LJCL 

Eq(3) 

△LJSP 

Eq(4) 

Coefficient vector 

ECT1 
-3.294*** 0.056 0.132 0.063 

Coefficient vector 

ECT2 
1.748 -0.139** -0.224* -0.044 

Coefficient vector 

ECT3 
-1.802** 0.121 -0.026 0.034 

 

 

Generalized impulse response analysis 

An impulse response function measures the time profile of the effect of shocks at a given 

point on the expected future values of variables for a dynamic system. This study uses 

analysis of the generalized impulse response functions (Pesaran & Shin, 1998) to analyze the 

short-run dynamics of the variables. Unlike orthogonalized impulse response functions are 

unique solution and invariant to the ordering of the variables in VECM. The dynamic 

response of the tourist arrivals (tourism demand) to innovations in the macroeconomic factors 

can be traced out by the generalized impulse response analysis. We could see the responses of 

the tourist arrivals from US (LUSTA) to the personal disposable income of US (LUSPDI), the 

cost of living (LUSCL), and the substitute price (LUSSP) as given in Figure 1, such that the 

tourism demand function takes the form  

 

LUSTAt = f ( LUSPDIt, LUSCLt, LUSSPt)                         (5) 
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FIGURE 1. GENERALIZED IMPULSE RESPONSE 
 

The top-left panel of Figure 1 shows that a shock in the variable itself of the tourist arrivals 

from Japan will have a relatively larger impact on the current level of tourist arrivals and this 

impact will gradually die off and disappear after 15 periods. In top-right panel of Figure 1, the 

response of the tourist arrivals from Japan to a shock in the GDP of Japan is positive, which 

shows the tourism demand increases if incomes rise. The outcome implies that tourism 

demand elasticity is positive and the kind of tourism products is normal goods. The shock in 

cost of living (LJCL) as shown in the bottom-left has a negative impact on tourism demand 

for Japan, being consistent with the basic law of demand. With responding to the shock in 

substitute prices (LJSP), tourism demand for Japan (LJTA) has positive sign at the beginning 

and then turn into negative before dying off as shown in the bottom-right panel, which may 

mean that more Japan tourists choose Taiwan as their destination as soon as living cost of 

Taiwan’s main competing region, Hong Kong, rises and later Japanese will rechoose Hong 

Kong to travel because they may have been adapted to high living cost. Fundamentally, the 

results of generalized impulse response analysis are almost consistent with the theoretical 

findings. 
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CONCLUDING REMARKS 

The tourism industry may be another major contributing factor to Taiwan’s economic growth. 

The 2002 annual statistics of Tourism (Tourism Bureau of Taiwan, 2003) reported that 

Taiwan’s tourism receipts accounted for 4.2 percent of the gross domestic product (GDP) in 

1996. This figure exceeded the contribution of the agricultural sector to GDP, thereby making 

tourism as one of the major industries in Taiwan (Kim, Chen, & Jang, 2006). Besides, the 

Taiwan government has aggressively promoted inbound tourism over many years by a lot of 

policies such as “Tour Taiwan Years 2008-2009”, “The Best Trip in the World - Taiwan 

Explorers Wanted” contest, “The multiplying project of international tourists”, and so on. The 

tourism development not only increases nation income but also diversifies the range of 

industries, particularly, the industrial diversity can reduce the risk of export-oriented economy 

if economic recession occurs. Therefore, tourism has played a very important role for 

Taiwanese future. 

 

Tourism demand analysis is absolutely regarded as a necessity of tourism policy makings. 

This empirical study is intended to understand how the important economic factors that 

include the GDP of Japan, the cost of living, and the substitute price affect the tourist arrivals 

from an individual host country, Japan. It was found that there exists a stable long-run 

relationship between the four model variables. However, for the short-term, the response of 

the tourist arrivals from US to a shock in GDP of Japan is positive, the shock in cost of living 

has a negative impact on tourism demand for Japan, and the response of tourism demand for 

Japan to the shock in substitute prices initially has a positive relation. Overall, the short-run 

equilibrium adjustment process is consistent with the basic economic theory.  

 

This study suggests that Taiwanese government and tourism industry must pay more attention 

to these macroeconomic factors as making policy decisions especially for Japan tourists 

because of the tested long-run stable relationship. In the future, we hope to compare different 

important host countries or regions such as Hong Kong, Korea, Singapore, and Thailand to 

get more detailed information for tourism industry. In addition, Taiwan government have 

formally opened the gates to Mainland Chinese tourists since July 2008, which has 

contributed to the fact that Taiwanese inbound visitors in 2010 exceed five millions, so China 

will also be an important research target we must focus on. 
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ABSTRACT 

 
This paper explores four aspects of e-waste: (1) the definition and scope of e-waste, and the 
challenges in e-waste recycling; (2) a framework that consists of the system structure, 
components, and software support for understanding how e-waste recycling systems are 
designed and operated; (3) a review of current e-waste recycling practices in both developed 
and developing countries; and (4) a case study of Worcester Polytechnic Institute’s recycling 
program to provide a glimpse of e-waste recycling management in a higher-education setting. 
Possible research areas for Operations Management professionals generated by this 
exploratory study are then identified and presented. 
 
Keywords: Sustainability, e-Waste Recycling, E-waste Strategies and Practices, Regulations 
and Policies 

 

 
 

INTRODUCTION 
 

What Is e-Waste? 

The term electronic waste, or e-waste, has diverse definitions, varying around two main ideas: 
(1) the product scope, and (2) the time when a device is considered as waste. Sinha [33] 
defines e-waste as “an electrically powered appliance that no longer satisfies the current 
owner for its original use.” The satisfaction of the current owner is a subjective concept, and 
equipment considered as not useful by one person might be useful for another with lower 
requirements. Thus, this definition does not solely refer to waste. Similarly, CalRecycle [3] 
refers to e-waste as computers, televisions, VCRs, and similar items nearing their end of 
useful life, which can then be recycled, reused, or refurbished.   
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The Organization for Economic Co-operation and Development [27] presents another 
problematic definition, describing e-waste as “any appliance using electric power that has 
reached its end-of-life.” A non-working device might indeed be considered as waste; 
however, huge quantities of electrical or electronic equipment (EEE) stockpiled by owners 
never enter the waste stream [30]. Puckett and Smith [28] state that e-waste encompasses a 
wide and increasing range of electronic devices comprising large and small households 
appliances, as well as cell phones, computers and consumer electronics that have been thrown 
away by their users. The European Union’s WEEE Directive [6] agrees with this definition, 
considering e-waste as EEE including all components, subassemblies and consumables, 
which the holder disposes of.   
 
When taking into consideration the most important elements of these definitions, EEE can 
thus be considered as waste when it is discarded by its owner, whether or not it has stopped 
working. In this paper, WEEE, or e-waste, refers to EEE that has reached its end of useful life 
and is discarded by its owner for recycling, landfilling, or incineration. 
 

Challenges of e-Waste Management 

 
WEEE is the one of the fastest growing categories of municipal solid waste, increasing at 
annual rate of about 4% [9], and standing for 2-5% of the waste stream in the United States 
[32] and 8% in Europe [35]. With an estimated 40 million tons of e-waste generated 
worldwide each year [34] mainly in OECD countries that are saturated with huge quantities 
of EEE [43], the institutions seeking environmentally friendly waste management are facing 
significant challenges.  
 
WEEE comprises 60 different elements, some hazardous, valuable, or both [31]. The fraction 
including copper, aluminum, gold, platinum and other metals represents 60% in e-waste [43] 
– a volume of considerable value; however, 2.7% of these elements are pollutants [43]. Toxic 
substances contained in e-waste such as arsenic, lead, cadmium, mercury, chromium, and 
brominated flame retardants (BFRs) [37] can have harmful consequences on human health 
and the environment if not handled and treated correctly [28].   
 
Despite the establishment of the Basel Convention in 1992 that aims at reducing and 
controlling the export of hazardous waste from OECD countries to non-OECD counterparts, 
the export of e-waste remains a significant issue. The lack of enforcement in environment, 
health and safety controls, in addition to the cheap labor for dismantling in developing 
countries, combined, in some cases, with the legality of exports (e.g. the US does not ratify 
the Basel Convention), foster this practice. As much as 50-80% of e-waste collected for 
recycling in the US is exported to countries such as China, India or Nigeria [28], where the 
handling conditions are generally inappropriate and harmful to humans (e.g., respiratory and 
skin problems) and the eco-system (e.g., water pollution). 
 
In addition to these concerns, even if over 90% of the base metals and the precious metals 
can be recovered [17], rudimentary treatment infrastructures can drop the recovery rates 
down to 25% [36]. As such, the export of e-waste not only results in pollution, but in the loss 
of valuable material as well.  
 
The high cost of sanitary landfilling paired with decreasing landfill space due to the difficulty 
in finding acceptable sites [26] represents another reason why recycling WEEE has become 
so popular. Furthermore, e-waste has a significant impact on raw material resources. When 
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the metals contained in e-waste are not recovered, new raw materials have to be extracted to 
make new products, resulting in higher energy consumption and loss of resources. For 
example, the gold and copper concentrations in a printed circuit board can be respectively 
800 and 40 times higher than in naturally mined gold and copper ore [2]. Recovering metals 
from e-waste in an environmentally appropriate manner needs only a fraction of energy 
compared to mining ores in nature [31] and can be more efficient than mining the earth. As 
the demand of metals for the manufacturing of EEE is large; e.g. out of worldwide mine 
production, over 30% is for silver (switches, contacts, etc.), 12% for gold (integrated circuits, 
contacts, etc.), 30% for copper (cable, wire, etc.), 19% for cobalt (rechargeable batteries), and 
79% for indium (LCD glass, semiconductors, etc.), effective e-waste recycling is crucial to 
maintaining the supply of metals for manufacturers [31]. 
  
The increasing success of consumer electronic devices, associated with their rapid 
obsolescence, will toughen the challenges being faced by e-waste management systems. For 
instance, the worldwide sales of computers have grown from 128.1 million units in 2001[12] 
to 351 million units in 2010 [11], while the lifespan of PCs has shortened from 4.5 years in 
1992 to 2 years in 2005 [18] Unless the price of raw materials used in EEE increases at such 
a point that recycling becomes economically vital, legislations are required to prevent and 
control human and environmental threats [10]. 
 
Recycling e-waste has thus become an undeniable concern in industrialized countries since 
the beginning of the 21st century. Many different systems for treating e-waste now exist 
worldwide. However, despite the obvious positive impacts of e-waste recycling on 
environment and resources, treatment cost has limited the growth of recycling markets. Thus, 
in the absence of clear legislations, recycling e-waste has been bound to private voluntary 
systems, treating only the most valuable devices. In response to the challenges brought by 
WEEE, the EU with the WEEE Directive in 2003 [6], as well as the US with 25 states [5] 
involved to date, have enacted legislations to manage, regulate and prevent e-waste. 
 
However, despite significant efforts to define legislations to create a circular flow economy 
in developed countries [31] the collection rates of e-waste in Europe and in the US still 
remain insufficient (Details will be discussed in Section 3). Depending on the device 
considered, only 25 to 40% of WEEE in the EU [41] and 8 to 38% in the US is collected for 
recycling [39]. 
 
With the understanding of the concept of e-waste and of the scope and challenges of e-waste 
recycling, the objectives of the paper are fourfold: (1) to develop a framework for analyzing 
e-waste recycling systems so that their major functions, components, actors, and associated 
issues and pitfalls will become clear; (2) to review the major e-waste recycling practices in 
both developed and developing countries to reveal their similarities, differences, and gaps, 
which further identify more challenges in e-waste recycling endeavors; (3) to present a 
detailed case study of e-waste recycling in the US universities using Worcester Polytechnic 
Institute (WPI) as an example to provide a glimpse of the status-quo of this sustainability 
initiative in higher-education institutions that are often big generators of e-waste; and (4) to 
identify research directions for future efforts. 

 
DEFINING A FRAMEWORK FOR E-WASTE RECYCLING SYSTEMS 

 
A very important step in understanding e-waste management is to examine the structure of 
the recycling systems. This section presents a framework for analyzing the structure of a 
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typical e-waste recycling system and for identifying the possible alternatives for each of its 
components with the consideration of their respective strengths and weaknesses. 

 

E-waste Recycling System Structure 

 
Any e-waste recycling system tends to fulfill three main functions: (1) collection, (2) 
processing, and (3) system management. In addition, a financing scheme must be in place to 
enable a system to be implemented [13]. Thus, an e-waste recycling system structure can be 
presented in Figure 1. 
 
 
   
 
 
 

 
 
 

Figure 1: Main Functions of an e-Waste Recycling System [13] 

 
The presented structure is common to all sustainable systems; however, since many 
possibilities exist for each of these components, a diverse set of potential system architectures 
can be resulted. The system architecture implemented depends on the objectives the system 
attempts to reach, some of which include [31]: 

• Involve manufacturers in the improvement of products recyclability through product 
design and reducing the use of hazardous. 

• Prevent toxic materials from incineration and entering landfills. 

• Recover valuable materials from e-waste, thus preserving resources. 

• Ensure the environmentally sound treatment of e-waste. 

• Share responsibility among stakeholders of the recycling chain. 

• Promote the system and motivate consumers to improve collection rates. 

• Build a cost efficient and sustainable system. 
 
The potential conflicting interest among stakeholders represents a challenging in system 
optimization. The economic efficiency and environmental success of a system does not rely 
upon each single step but on the recycling chain as a whole. The following section describes 
the key elements of each system function as well as the financing schemes.  
 
 

Analysis of Recycling Systems  

 

System Management Components 

 
The coordination of activities among stakeholders and the resulting financial, information 
and material flows require some form of management, as well as enforce rules and 
regulations. Several entities, outlined in Table 1, can play this role. 
 
 

Financing Scheme 

System Management 
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Table 1: e-Waste Recycling System Management Components 

System Components Brief Description and Remarks 

1. Government The government agency in charge of environmental issues is often tasked 
with supervising the operations of the e-waste recycling system. These 
responsibilities may include collecting the recycling fees, reimbursing 
collectors and recyclers, enforcing environmental standards, registering 
accepted manufacturers, enforcing sales ban for OEMs that are not 
complying with enforced laws, and approving which recyclers and 
collectors are taking part in the system. 

2. Third-party 
Organization (TPO) 

A TPO can be composed of only the manufacturers of the product, or 
include governmental entities or other members such as processors or 
collectors. Alternatively, it can be a single entity created by the 
government to manage the system. The activities performed by TPOs may 
vary from country to country. Two main TPO schemes exist: 

• National collective system: a nation-wide system responsible for the 
collection, recycling, and financing of all e-waste considered in a 
country. Some countries have implemented several national collective 
systems managing different product categories. This method results in 
a monopoly of the treatment of e-waste. 
 

• Clearing house system: a national framework in which several TPOs 
can compete in the operations of the system. 

3. EEE Manufacturers When giving the control to OEMs for the management of e-waste 
recycling systems, two approaches can be followed. 

• Individual Producer Responsibility (IPR): Manufacturers are in 
charge of paying for or managing individually the recycling of their 
own brand. IPR is mainly used in the treatment of products arising 
from businesses. Commercial returns (e.g. at the end of leasing 
periods) are common practices. Products are then quite often 
remanufactured, refurbished or spare parts components are recovered. 
 

• Collective Producer Responsibility (CPR): Multiple producers 
collaborate to manage their collective waste. In addition, the large 
majority of CPR systems established are nowadays collecting a share 
of e-waste rather than only products from their member’s brands. 

 

Collection Methods 

 
The collection of e-waste is of crucial importance as it determines the volume of material 
entering the recycling chain.  Collection methods for e-waste from households often differ 
from those available for corporations. Three major collection options are available, as 
outlined in Table 2 with details provided as follows. 
 

Table 1: Actors and e-Waste Collection Methods [13] 

 Government Retailer Recycler Manufacturer 

Permanent Drop-
Off Locations 

Municipal waste 
facilities 

One for one basis 
or if selling 
similar item  

Located at 
entity 

Location created in 
partnership with 
one of the three 
other stakeholders 

Special Collection One- or two-day event at a designated location for collection and education 
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Events about e-waste 

Scheduled Pick-up Curbside 
Direct pick-up or 
logistics provider 

Direct pick-up 
Pick-up by 
mailing or 
logistics provider 

(1) Permanent Drop-Off Locations: This is the most common method used for e-waste 
collection from households. Drop-off facilities are often related to governmental entities, 
such as municipalities. Retailers are also widely used as drop-off locations. Some laws 
require that retailers collect e-waste only if they sell similar products, while others only 
require it when a similar item is purchased (one for one basis). Other collectors and 
commercial entities such as recyclers could accept e-waste from generators at their 
facility. OEMs often partner with one or several of the three other actors to create 
affiliated drop-off locations. Depending on the country legislation, drop-off facilities 
must comply with rules varying in severity. Collection locations must be able to store e-
waste in an appropriate manner, as recyclers or their transportation companies may not 
pick up waste on a daily basis. 

(2) Special Collection Events: This collection method is generally spread over the course of 
one to two days, during which generators drop off e-waste at a designated location. These 
special collections can occur at permanent facilities or at a temporary location, such as a 
parking lot or a university. Promotion is a major factor in the efficiency of special events, 
to aim at not only increasing the collection of e-waste, but also educating people about e-
waste. These special events are often the result of collaboration between processors, 
retailers, and the government. 

(3) Scheduled Pick-up: Scheduled pick-ups can take several forms. Some municipalities 
perform scheduled curbside pick-ups for brown and white goods. For significant amounts 
of e-waste generated by big corporations, collectors and recyclers often perform 
scheduled pick-ups. The economic incentives may even create situations in which 
scheduled pick-up is performed for households. Furthermore, some retailers propose 
scheduled pick-ups for WEEE at a charge that can be waived if a replacement is 
purchased. Manufacturers also often contract with logistics providers to offer take-back 
collection systems, products that are then supplied to the OEM or to an OEM-approved 
recycler. 

 

Processing 

 
Once the collected e-waste has been transported to the recycling facility, it is tested and 
sorted. The collected equipment is sorted in two different categories, reusable or recyclable 
items, depending on the age of the equipment, its condition, and its value as such. Figure 2 
represents the steps at a material recovery facility. 
 
 
 
 
 
 
 
 
 

2013 International DSI and Asia Pacific DSI Conference Proceedings    July 2013 Page 1939



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Processing Steps at a Material Recovery Facility [18] 

 

In addition to the step-by-step recovery procedure, there are four major issues that require 
attention and careful management in processing the recycled e-waste. 

(1) Sorting and dismantling: Three different markets exist for equipment arriving at a 
recycling facility [18]. The first market is for reusable items that can be refurbished and 
resold. The second market is for components. The third market is for recycled materials. 
The examination and testing for reuse are time consuming and costly considering the 
amount of labor needed. Simple tests, such as plug and play, are used to identify whether 
or not the equipment is in working condition. Non-working equipment can be dismantled 
for components. The dismantling of EEE is a complex task that can be performed 
manually or mechanically. Employees must know how to disassemble the equipment, and 
recognize the valuable components and the components requiring special care (e.g. hard 
drives) for the recovery. The dismantling also consists of removing hazardous substances 
and batteries.  

(2) Material recovery: When valuable components and hazardous materials have been 
removed from e-waste, the material recovery process begins. Performed by shredders, the 
primary goal of this process is to separate the different materials composing e-waste. The 
material recovery leads to three main flows: metals (ferrous and non-ferrous), plastics and 
CRTs. Due to their high concentration in scarce metals, circuited printed boards are often 
treated separately. 
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(3) Final metal recovery: The metal flows are then redirected: ferrous fractions are sent to 
steel plants for iron recovery; aluminum fractions are sent to aluminum smelters; copper 
and lead fractions, circuit boards, and other fraction-containing precious metals are 
directed to actors such as integrated metal smelters. The latter isolate hazardous 
substances while recovering precious metals, copper and other non-ferrous metals [31]. 
The recovery of precious metals from e-waste is one of the most profitable practices for 
the recycling industry.  

(4) Actors’ localization: The requirements in investment and technology for the successful 
processing steps vary widely. “As a consequence, an international division of labor has 
been established over time. Collection, dismantling and partly mechanical pre-processing 
takes place at a national or regional level, as does metals recovery from less complex 
materials/ fractions such as ferrous, copper and aluminum. On the contrary treatment of 
complex materials such as circuit boards, batteries, cell phones in refining processes or 
specialized battery recycling plants takes place in a global context” [31]. Integrated 
smelters with the appropriate installations, representing the last node of the e-waste 
recycling chain, are currently located in Belgium, Canada, Germany, Japan and Sweden.  

 

Financing Schemes  

 
The management of recycling systems, and the collection, transportation and processing costs 
of e-waste are, for many products, often higher than the value of recovered materials. Thus, 
most systems require financial contribution of some stakeholders. Financing methods have 
critical impact on the design and operation of e-waste systems. Three commonly used 
strategies for the financing of the recycling chain are implemented in existing systems, and 
are described Table 3. 
 

Software Support - Prodtect 1.3 

 

IT software Prodtect WEEE LCA is a solution package for environmental design and analysis 
developed by the German company called Kerp-Engineering GmbH. This software evaluates 
the life cycle a product through a series of operational stages of model parameter input, 
calculation, assessment, and result comparison. In particular, this software uses methods-time 
measurement (MTM) algorithm to estimate the time required for equipment disassembly and 
recycling cost.  
 
A group of scholars have demonstrated the application of this software (Prodtect version 1.3) 
to notebooks [7]. Specifically, the recycling rates, costs as well as the disassembly time of a 
notebook at its end-of-life stage are evaluated using the software, which generate 19 
evaluation indices. The results show that the disassembly and recycle of a notebook at its 
end-of-cycle may exert positive influence on the environment by introducing the eco-design 
concept to the product re-design, thus creating more resource-conserving products and 
enhancing recycle efficiency. This in-depth case study indicates that the software is able to 
effectively assess the notebook recycling benefits and provide a new set of guidelines for the 
notebook designer to propose potential modifications of the re-design to reduce the 
environmental impacts arising from the next-generation products. 
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Table 3: Financing Schemes for e-Waste Recycling 

Fee Scheme Brief Description 

1. End-of-life 
recycling fee 

The consumer pays an end-of-life fee at the moment of disposal that covers the 
total cost incurred for the treatment of e-waste. 

2. Advanced 
recycling fee 
(ARF) 

The consumer pays a fee covering the costs of collection, transportation and 
recycling when buying new equipment. The amount of the fee can be calculated 
as a share of the current costs arising for recycling or as an estimation of the 
costs of recycling in the future. 

3. Extended 
producer 
responsibility 
(EPR) 

 

Manufacturers are held responsible for financing operations in the recycling 
chain. This strategy can take several forms. It can be applied on an individual 
basis, where producers are responsible for financing their own take-back system. 
This format is referred to as individual producer responsibility (IPR). Due to 
potential economies of scales, the most common approach is for manufacturers 
to join a compliance scheme in which they pay a specific amount of fees 
covering collection, recycling and transportation costs. This scheme is referred 
to as collaborative producer responsibility (CPR). The compliance costs are 
generally established by treatment and logistics partners based on the quantity or 
weight of the products under treatment.  

However, the treatment of historical e-waste (those resulted from appliances put 
on the market before the legislation was enacted) involves the consumer in the 
financing scheme. Producers still bear the cost for recycling the products they 
put on the market, but use a visible fee charged to consumers to cover historical 
waste. In several cases, producers pay compliance schemes in advance when 
placing products on the market, but the visible fee charged to consumers covers 
the financing of the entire system.  

 
 

WORLDWIDE E-WASTE RECYCLING PRACTICES 

Current E-waste Recycling Practices in the U.S. 

Table 4 documents the statistics associated with e-waste recycling in the US in 2010 [16]. It 
is evident to see that the recycling rate for all electronic products is far below 50%, indicating 
a strong need for better management frameworks, guidelines, tools and practices. 

Table 4: Current E-Waste Recycling in the US in 2010 

Products   Recycling Rate E-Waste (1,000 ton)  E Waste (1,000 units) 

Computers & Laptops 39.7% 
Disposed: 423 

Recycled: 168 

Disposed: 51,900 

Recycled: 20,600 

Cellphones & Pagers 11.4% 
Disposed: 19.5 

Recycled: 2.24 

Disposed: 152,000 

Recycled: 17,400 

Televisions 17.3% 
Disposed: 1,045 

Recycled:181 

Disposed: 28,500 

Recycled: 4,940 

Computer Monitors 32.7% 
Disposed: 595 

Recycled: 194 

Disposed: 35,800 

Recycled: 11,700 

Printers/Copiers 33.3% 
Disposed: 290 

Recycled: 97 

Disposed: 33,600 

Recycled: 11,200 
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The US is managing e-waste with various approaches and strategies ranging from simple 
landfill bans, to advanced recycling fee (ARF) and extended producer responsibility (EPR). 
However, there is no national-level legislation in the US. Many states in the U.S. have begun 
to collect (free e-waste collection events) and recycle e-waste from residential and business 
sectors. Of the 21 states/cities with bills pending, 15 of them have introduced producer 

responsibility bills: Connecticut, Hawaii, Illinois, Massachusetts, Maryland (where the bill 
would expand an existing program), Minnesota, Nebraska, New Jersey, New York, Oregon, 
Rhode Island, South Carolina, Tennessee, Vermont and New York City. Four of these states 
have also introduced ARF bills: Hawaii, Massachusetts, South Carolina and New Jersey. 
However, it is important to note that the status of the bills is constantly changing. The various 
e-waste collection options currently used in the U.S. include curbside, special drop-off event, 
permanent drop-off, take back and point-of-purchase.  
 
Furthermore, some organizations such as the Northeast Recycling Council, Northeast Waste 
Management Officials’ Association and the Northwest Product Stewardship Council have 
been working on developing regulations at regional, state and local community level [40]. In 
addition, some manufacturers and companies such as AT&T, Dell, Hewlett Packard, 
Motorola, Sony and others have sped up their recycling efforts. 
 
The U.S. EPA encourages all electronics recyclers to become certified by demonstrating to an 
accredited, independent third-party auditor that they meet specific standards to safely recycle 
and manage electronics. Currently two accredited certification standards exist: (1) the 
Responsible Recycling Practices (R2), and (2) the e-Stewards® standards. These programs 
advance best management practices and offer a way to assess the environment, worker health, 
and security practices of entities managing used electronics. Specifically, these certification 
programs are based on strong environmental standards that maximize reuse and recycling, 
minimize exposure to human health or the environment, ensure safe management of materials 
by downstream handlers, and require destruction of all data on used electronics. 

E-waste Recycling Practices in other Developed Countries 

 

Extended Producer Responsibility (EPR) 

Most developed countries have legislation in place to mandate electronic manufacturers and 
importers to take-back used electronic products at their end-of-life (EoL) based on the 
principle of EPR. The concept of EPR has been mentioned above several times, and a more 
detailed review and description of this approach is provided below. 

EPR is defined as a pollution prevention policy that focuses on product systems rather than 
production facilities. It is a valuable tool for achieving sustainable development because it 
creates economic, environmental and social benefits. The main goals of ERP include six 
aspects: (1) waste prevention and reduction; (2) product reuse; (3) increased use of recycled 
materials in production; (4) reduced natural resource consumption; (5) internalization of 
environmental costs into product prices; and (6) energy recovery when incineration is 
considered appropriate. The EPR shifts responsibility – either financial or physical – 
upstream to the producers [44] and is intended to “provide incentives to producers to 
incorporate environmental considerations in the design of their products.”  

The EPR policy is implemented through administrative, economic and informative policy 
instruments, as summarized in Table 5, and the possible EPR approaches and their examples 
are given in Table 6. 
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Table 5: Policy Instruments Used in EPR Implementation 

Instruments Brief Descriptions 

Administrative instruments 
Collection and/or take-back of discarded products, reuse and 
recycling targets, setting emission limits, recovery obligation, 
product standards technical standards 

Economic instruments  
Material/product taxes, subsidies, advance disposal fee systems, 
deposit-refund systems, upstream combined tax/subsidies 

Informative instruments  
Environmental reports, environmental labeling, information 
provision to recyclers about the structure and substances used in 
products, consultation with authorities about collection network 

 
Table 6: Possible Approaches to EPR and Examples 

Type of EPR approach Examples 

Product take-back programs Mandatory take-back; Voluntary or negotiated take-back programs 

Regulatory approaches 
Minimum product standards; Prohibition of certain hazardous 
materials or products; Disposal bans; Mandated recycling 

Voluntary industry practices 
Voluntary codes of products; Public/private partnership; Leasing 
and “servicing”; Labeling 

Economic instrument 
Deposit-refund schemes; Advance recycling fees; Fees on 
disposal; Material taxes/subsidies 

 
As discussed before, a key issue in EPR design and implementation is whether the producer 
responsibility should be individual or collective. When producers have individual 
responsibility they pay specifically for the recycling of their own brand products; with 
collective responsibility, all producers jointly share the costs of managing all their waste 
products.  
 
Lindhqvist and Lifset [23] agree with individual producer responsibility based on stronger 
economic incentive for company to design for recycling, but believe collective producer 
responsibility will share the same investment advantage. Raymond [29] thinks individual 
producer responsibility is not practical, because economies of scale are not suitable for small 
firms and importers. On the other hand, many major manufacturers including Electrolux, 
IBM and Sony (from the three major global EEE manufacturing regions: EU, US, and Asia) 
and others such as HP, Nokia and Ericsson supported individual responsibility [28], [8]. They 
advocated a system in which “the individual manufacturer has as much control over the take-
back cost of its products as possible.” 
 
The European directive based on the EPR approach requires manufacturers and importers to 
provide a free take-back scheme for their products, and to ensure their products are disposed 
of using environmentally sound methods. The transposition of what was supposed to be a 
clear framework resulted in 27 different e-waste management systems. Thus, there is no 
agreement on how to best manage, design and coordinate e-waste systems. The other 
important initiative implemented by European countries is the EU’s WEEE Directive, which 
will be reviewed with details in the following subsection. 
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EU’s WEEE Directive  

 
The EU’s WEEE Directive [6] is part of a shift in environmental legislation from processes to 
products that began in the early 1990s. This was a result of the upward trend in waste 
generation, which must be halted and reversed in terms of both volumes and environmental 
hazard and damage. The Directive stipulates the following: 
 
• The design and production of EEE should facilitate dismantling and recovery for later 

reuse and recycling. 

• WEEE should be collected separately from other forms of waste, and this collection 
should be free of charge to households. 

• Best available treatment, recovery and recycling techniques should be used to ensure 
health and environmental protection. 

• EEE put on the market after August 13, 2005 must be labeled with the ‘wheelie bin’ sign 
in order to keep the products out of general municipal waste collection. 

• By the end of 2006, member states must meet a rate of 4 kg/year/inhabitant collected 
from private households. 

• By the end of 2006, producers must meet a target of reuse and recycling for the WEEE 
that they receive. The target rate varies from 50% to 80% per category of WEEE. 

• Producers are responsible for financing the take-back and management of WEEE. 

• Information necessary to fulfill these requirements should be provided to users and to 
treatment facilities. 

• Both producer and member states must report the result of their compliance with the 
Directive to the EU at regular periods as defined by each member state. 

 

Scope of Recycled Products 

 
Existing e-waste recycling systems differ widely in the scope of products considered. As 
mentioned in Section 1.1., the EU considers a much wider range of products than does 
California. In the WEEE Directive [6], e-waste is classified into ten categories, covering over 
100 products. The repartition of e-waste collected in the EU in 2005 according to these 
categories is presented in Table 7.  
 
Products included in American e-waste recycling systems are limited to only a few devices 
belonging to categories 3 and 4, respectively – IT and telecommunications equipment, and 
consumer electronics. Electronic and electrical products vary widely in composition. Some 
products are much more profitable to recycle than others. Likewise, some products contain 
more toxic substances than others, making the recycling of these products in a sound manner 
more complex. Therefore, the scope of products covered in a system has significant impact 
on its operational costs as well as on its environmental benefits.  In addition, adding more 
product types can result in economies of scale for the processing of e-waste. This positive 
aspect might however be lowered by the more complex collection process required and the 
increased number of stakeholders participating in the system. Thus, the scope of the products 
system that managers consider in e-waste recycling systems is of high importance.  
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Table 7: EU’s Categories of e-Waste in 2005  

EU 
Category # 

Category description (examples) 
Collection 
Rate 

1 
Large household appliances (refrigerators, freezers, washing 
machines, microwaves) 

49.1 

2 Small household appliances (vacuum cleaners, toasters, fryers) 7 

3 
IT and telecommunications equipment (cellular phones, laptop 
and personal computers) 

16.3 

4 Consumer equipment (television sets, video cameras) 21.1 

5 Lighting equipment (lamps) 2.4 

6 Electrical and electronic tools (drills, saws) 3.5 

7 
Toys, leisure and sports equipment (video games, coin slot 
machines) 

0.1 

8 
Medical devices (radiotherapy equipment, pulmonary 
ventilators) 

0.1 

9 
Monitoring and control instruments (smoke detectors, 
thermostats) 

0.2 

10 Automatic dispensers (money, hot drinks, can dispensers) 0.2 

Total amount 100 

 

Example Practices in Selected Developed Countries 

 
In what follows, we use two countries as specific examples to illustrate country-specific 
efforts in e-waste recycling. 

 

Finland: The technology industries introduced the AWARENESS (Advanced WEEE 
Recovery and Recycling Management System) Project in summer 2003, which focuses on the 
influences of the WEEE Directive on manufacturers and producers of EEE. The goal of the 
project is to support companies in achieving a consensus on WEEE Directive implementation 
details. In addition, the project aims to initiate company collaboration in different product 
categories and to take optimal recycling processes into use. The AWARENESS project 
consists of two sub-projects called SELMA and RecISys. SELMA focuses on addressing 
issues related to operational recycling and promotes communications between national 
authorities and companies. The main objective of the ReclSys is to develop the Internet-based 
information system that will meet the information needs of WEEE and RoHS (Restriction of 
Certain Hazardous Substances) Directives [25]. It is expected that controlling the operations 
of recycling processes and reporting to the authorities as well as informing customers and the 
recycling industry will be completed through this information system. 
 
Japan:  EPR has developed quite differently in Japan from in Europe. In particular, take-
back is not necessarily free of charge – consumers pay when they bring used equipment back 
to retailers. In the Japanese system, the recycling of WEEE is a producer’s responsibility. The 
law also specifies rate targets and imposes heavy penalties for non-compliance. The Japanese 
Specified Home Appliances Recycling law or the Electric Household Appliance Recycling 
Law (EHARL), which has been in force since April 2000, requires manufactures and 
importers to collect and recycle their own appliances [43]. A similar legislation is now in 
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place for the collection and recycling used computers in Japan since 2003, which creates two 
different cost structures [41]. For those purchased prior to October 1, 2003, recycling is 
financed by EoL fees ranging from US $27 to US $37. For personal computers purchased 
after October 1, 2003, the costs of recycling are included in the price of the product as an 
advance-recycling fee. This new legislation also mandates manufacturers to take care of their 
respective products after they are handed in by the last owners or users. 

 

Current E-Waste Recycling Practices in Developing Countries 

Developing countries are facing huge challenges in managing e-wastes, which are either 
internally generated or imported illegally as ‘used’ goods in an attempt to bridge the so-called 
‘digital divide’. Due to lack of adequate infrastructure to manage wastes safely, e-waste is 
often buried, burnt in the open air, or dumped into water. Crude ‘backyard’ recycling 
practices, which are not efficient but highly polluting, are also used in material recovery. 

The development of e-waste systems in developing countries is the focus of several studies. 
Blaiser et al. [1] assess the economic feasibility of e-waste recycling systems in Morocco. 
Hicks et al. [15] evaluate the status of WEEE recycling and disposal in China, as well as how 
it impacts human health and the environment, while He et al. [14] review the implementation 
of treatment and recovery strategies for e-waste in China. Carisma [4] identifies and 
examines the drivers and barriers that threaten the implementation of an e-waste management 
system in the Philippines. The e-waste issue in developing countries is worsened by the 
import of hazardous waste including WEEE from industrialized countries. Puckett et al. [28] 
assess that 50 to 80 % of e-waste collected in the US is exported to Southeast Asian countries 
and Africa while the US Government Accountability Office [40] states that e-waste exports 
are virtually unrestricted. Ladou et al. [21] assess that less than 10% of e-waste is recycled 
and that China has become the receiver of 70% of the world’s WEEE, making it the largest 
electronics garbage dump in the world.   
 
It is currently difficult to apply EPR principle and even the fundamental management of e-
waste in developing countries for the following reasons [25]: 
 
- The unwillingness of consumers to handout their EoL goods; 
- There is a general reluctance to pay for waste recycling and disposal services, particularly 

when consumers can make money by selling their old and broken appliances; 
- Emotional attachment to EEE and the attachment of perceived value on such EoL EEE; 
- There is a lack of awareness among consumers, collectors and recyclers of the potential 

hazards of WEEE; 
- Lack of funds and investment to finance improvements in e-waste recycling; 
- Absence of the infrastructure required for the recycling or appropriate management of e-

waste following the principles of sustainable development;  
- Absence of ineffective take-back programs for EoL WEEE; 
- Lack of interest in e-waste management by multi-national IT companies in the developing 

countries;  
- Absence of legislation dealing specifically with e-waste, or ineffective implementation of 

existing regulations on the trans-boundary movement and/or the e-waste management.  

 

EPR should be a worldwide endeavor in order to achieve “real” sustainable (closed loop) 
product and material flow cycles. Scholars investigating this field have suggested various 
ways for implementing EPR worldwide, which are summarized below. 
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- Kibert [20] observed that government-run EPR programs, such as the EU WEEE 
Directive, have the potential to achieve sustainable development. The program can 
protect the developing countries and encourage them to use their comparative advantages 
in labor cost without sacrificing the environment; 

- Regional recycling systems need to be closely coordinated and developed into a Global 
Recycle Network to improve recycle efficiency and cost reduction through sharing 
information and circulating resources and products [19]; 

- There is a need to establish legislations for effective e-waste management in developing 
countries as the format of the two EU directives -WEEE and RoHS [15]; 

- Programs need to be in line with the terms in Basel Convention, which provides a 
framework for the environmentally sound management of e-waste supporting traceability, 
predictability and transparency [25]; 

- Establishing Remanufacturing Centers in the developing countries where ‘repair’, 
‘refurbishing’ and ‘remanufacturing’ for EEE can be carried out under the direct 
supervision of the OEMs or their subsidiaries, and warranties are issued for such 
remanufactured products [25]. 

 

E-WASTE RECYCLING AT US UNIVERSITIES: A CASE STUDY OF WPI 

It is not difficult to see that educational institutions are large consumers of electronic and 
computer devices, and thus are major producers of e-waste. As a result, e-waste recycling is 
imperative in every educational institution. In this section, we describe and discuss how e-
waste recycling is managed and implemented at Worcester Polytechnic Institute (WPI) in 
Worcester, Massachusetts. 

Overview of the Sustainability Program at WPI 

Sustainability is one of the ingredients embraced in several recent campus-wide initiatives at 
WPI. WPI defines sustainability as an integrated, three-part approach for achieving the goals 
of environmental preservation, social equity, and economic prosperity for all members of 
society. The institution is proudly engaged in each of these areas through their learning, 
research, service, and administrative operations. The President’s Task Force on Sustainability 
was created in 2007 to lead the university’s endeavors. Naturally, the recycling program, as a 
major part of the sustainability program, has been active since 2007 and aims to achieve the 
goal that 100% of WPI’s waste is diverted from landfills either through recycling or a nearby 
energy incinerator.  
 
Figure 4 shows the results of waste stream composition at WPI over the past three years [24] 
of which the electronic waste accounts for only 2-3%. Although the percentage is very small, 
it seems consistent with nation-wide average [32]. To address the low collection rate of e-
waste, WPI held an e-waste drive this year, where various electronic devices were collected 
from the staff, the students and their respective households. This effort resulted in a total of 
5,080 pounds of electronics collected at the end of 2012.           
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Figure 4: Waste Stream Analysis at WPI: 2009 – 2012 
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E-Waste Recycling Partnership between WPI and IRN 

The e-waste recycling program at WPI is not as complicated as those adopted in corporations, 
but the most important feature is the partnership with a local recycler called Institution 
Recycling Network (IRN; www.ir-network.com) established in 2000. WPI actively 
publicizes the importance of waste recycling and educates students, faculty and staff to 
facilitate their recycling process. Take e-waste for example, students are expected to toss 
used electronic devices in bins provided by IRN, and the campus recycling team will take 
responsibility to sort the used/ repaired items within one week to a month. If an electronic 
device only needs repairing and can be used again, the device will be first sent to Worcester 
Technical High School for fixture replacement and then transferred to one of the Worcester 
Public Schools after the repair. If the device cannot be fixed, WPI waste recycling team will 
collect them and wait for IRN to pick up.  
 
IRN is a recycling organization established in 1999 and headquartered in Concord, NH. The 
company works with over 200 colleges and universities, hospitals, K-12 schools, and private 
companies to improve the performance and economics of recycling. IRN negotiates 
transportation, processing, and marketing of recycled commodities, provides a single point of 
contact to recycle different materials, and manages the logistics to get materials to market 
efficiently and cost effectively. IRN handles over 75 commodities ranging from cardboard 
and fluorescent lamps to construction and demolition wastes, including even nuclear 
accelerator. The company is known particularly as the most experienced entity of 
construction and demolition recycling in the U.S. (www.WasteMiser.com), and as a major 
channel that matches surplus furniture, equipment, and other property with domestic and 
international relief organizations (www.irnsurplus.com). 

As one of the largest handlers of electronics in New England, IRN managed about 1.25 
million pounds of computers, monitors, laptops, cell phones, and other electronics in 
2010. For the past 12 years IRN has maintained a strict “domestic only” approach to 
electronics recycling. Every pound of electronics handled by IRN is processed locally – in 
Amesbury, Massachusetts. IRN’s electronics are recycled according to the highest 
environmental standards without any export to trenches and dumps in the Third World. 
Doing so has also generated employment and wages for local communities. 
 
While there is a cost for this level of service and security, IRN has always been one of the 
most cost-effective recyclers in New England. As their market presence has grown, they have 
been able to negotiate better and better prices and take advantage of their growing strength in 
commodity markets; for example, effective February 1, 2011, IRN was able to reduce the 
price for mixed electronics recycling by about 25%. For items such as TVs, laptops, or flat 
screen monitors, IRN offers the lowest prices for secure, reputable recycling in New England. 

IRN provides its clients with high-quality service and cost efficiency through a six-step 
“OneStop” Program (http://www.ir-network.com/prog_onestop.html), which picks up and 
recycles many different materials at the same time, with one pickup, on the same truck. This 
program makes it easy to track everything their clients recycle, as the customers see a single 
reconciliation for all one-stop commodities, a single invoice, and detailed monthly reporting 
for every material. 
 
Since IRN is one of the largest waste handlers in New England, it has established a solid 
reputation. Although their waste handling fee is high compared to other waste handlers, it 
helps promote WPI’s reputation, ensuring that 100% of WPI’s waste is diverted from 
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landfills and will get properly handled. Besides the waste handling fee each time, WPI needs 
to pay IRN membership fee at $500 per year. The partnership has been working effectively 
for WPI’s recycling endeavors over the past decade. 

 

DISCUSSIONS AND CONCLUSIONS 

 
This paper examines four aspects of e-waste: (1) the definition and scope of e-waste, and the 
challenges in e-waste recycling; (2) a framework comprising the system structure, 
components, and software support for understanding e-waste recycling systems; (3) a review 
of current e-waste recycling practices in both developed and developing countries; and (4) a 
case study of WPI’s recycling program to understand the current practices in a higher-
education setting. 
 
We would like to point out some research directions based on the findings presented in the 
paper and especially focus on the opportunities for Operations Management (OM) scholars. 
We think both qualitative and quantitative researches on e-waste recycling are plausible and 
that at least two areas in each category deserve future studies. We present these possible 
research topics in Table 8. The goal of the qualitative studies will center on the identification 
of country-specific factors, assessment of the impacts of various regulatory approaches and of 
system players’ actions on desired recycling performance, and drivers for best practices. The 
quantitative studies can focus on optimal system design, development of coordination 
mechanisms for orchestrating system player’s decisions, and devise financial incentive 
programs or schemes that will improve system performance. 
 

Table 8: Sample Research Opportunities for OM Scholars in e-Waste Recycling 

 

Category Area 1 Area 2 

Qualitative Comparative /Case Studies 

- comparisons between countries 
- regional comparison within a country 
- university-industry collaboration 

Actors’ Impacts on System Performance 

- impact of regulations and policies 
- key factors affecting the performance 

Quantitative System Optimization 

- optimal design of system structure with 
different objectives (e.g., financial vs. 
environmental) 

- comparison of various system 
configurations 

Coordination of System Actors 

- coordination mechanisms for 
achieving certain system objective 
o government vs. TPO vs. OEM 
o incentives for consumers 

- specific product recycling chain   
o effective policies and regulations 
o coordination of the entire chain 

 
In summary, e-waste recycling is a worldwide pressing issue and will continue to receive a 
great deal of attention from the society’s every stratification. The research effort devoted to 
this subject will grow rapidly and stay active for the next decade. It is expected that scholars 
in many disciplines around the world will contribute to this important topic. 
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