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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.  
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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 



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 



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. 

 



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 



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]. 



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.  

 



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 

 



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 



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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