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Abstract: Despite numerous scientific articles concerning
strategic flexibility in various academic journals, the
majority of those articles discuss the construct of strategic
flexibility from theoretical perspective. Papers dealing with
scale development of the construct are surprisingly rare. By
applying part-machine grouping algorithm and multivariate
analysis (principal component analysis, cluster analysis) on
previous scientific publications that have developed
measurement scales of strategic flexibility and validated the
construct using confirmatory factor analysis (CFA), the
following hidden dimensions of strategic flexibility can be
revealed: continuous innovation, responsive value chain,
supply chain relationship, and ambidexterity. A theoretical
crosscheck indicates a distinct separation of these four latent
dimensions into just two groups: strategic renewal and
responsive supply chain, which then represent the higher-
order dimensions, the building blocks of strategic flexibility.
Based on the reviewed sample articles, the construct of
strategic flexibility has been applicable in these four
scientific disciplines (contexts of use): small-medium
enterprises (SME) & human resources management (HRM),
technology/engineering management, organisation &
strategy, and business & marketing.

Keywords: Strategic flexibility, part-machine grouping
algorithm, multivariate analysis

[. Introduction

There is still much unclearness surrounding the strategic
flexibility construct, not only regarding its definition and
measures [1] but also its link to operational (manufacturing)
flexibility [2]. Hence, the richness (complexity) of strategic
flexibility as a construct may be the reason behind the
limited number of scientific publications that have
developed and validated the measurement scales of strategic
flexibility.

It appears that the developed measurement scales of strategic
flexibility construct in many published articles mix together
various approaches of defining flexibility. This causes
difficulties in getting a comprehensive view on the
“operating” scope and “fibres” of strategic flexibility, in the
sense that it has not yet been carefully examined whether or
not those measurement scales possibly construct latent,
higher-order variables. Therefore, it is the purpose of this
article to identify those “hidden” dimensions.

The remainders of this paper are organised in the following
way. The next section describes a theoretical perspective on
strategic flexibility and part-machine grouping algorithm.
The methodological section is presented afterwards, where
the samples, variables, and coding will be explained. The
“result and analysis” section contains the output of principal
component analysis, cluster analysis, and the interpretation
of these results. After discussion on the findings, the
conclusion finalises this paper.

II. Theoretical Background

Strategic Flexibility

According to [3], the concept of strategic flexibility is
polymorphous (i.e. having or occurring in several distinct
forms) in its nature. Therefore, depending on the contexts of
explanation (ex-ante/ex-post and/or offensive/defensive), the
terms: agility, versatility, liquidity, elasticity, robustness,
hedging, corrigibility, and resilience may represent strategic
flexibility. Strategic flexibility implies not only the scope,
but also the speed and the object of the variation [2]. This
means strategic flexibility refers to the scope and speed of
variation or strategic options within a business (i.e.
competitive priorities) and among businesses. The latter
justifies the comparability between strategic flexibility and
agile business, i.e. rapidity to move to different businesses

[2].

Strategic flexibility may be defined as the ability to adapt to
changes in the environment, to reform the productive
process continually, to change the rules of the game, or to
disengage from highly unpredictable environments [4].
Strategic flexibility is composed of resource- and
coordination flexibility, where resource flexibility is inherent
properties of resources that determine their potential uses
[5]-[7], while coordination flexibility is “a firm's capacity
to effectively and efficiently deploy internal and external
resources by exploring ways to create greater value and
rapidly obtain extraordinary benefit and competitive
advantage in an uncertain environment” ([8], p: 3). The
previous description is consistent with the fact that research
on strategic flexibility clusters around three interrelated
issues: resources, processes, and strategic options [9].

Strategic flexibility is a concept that consists of multiple
dimensions (very likely due to its polymorphous nature).
Table 1 displays the dimensions of strategic flexibility that
can be found in article written by [10]. Comparing these
dimensions with those that have been proposed by various
researchers (e.g. [11]-[19]), it may be apparent that the
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dimensions in table 1 are the combination of the dimensions
of flexibility in the areas of, e.g. manufacturing, organisation,
flexibility in a general sense, etc. Due to its broad coverage,
the dimensions as listed in table 1 are, therefore, preferable
to be used.

Table 1. The dimensions of strategic flexibility ([10])
Externally observable Internally observable
Manufacturing process Ability to implement strategy

flexibility

Operational scope Value chain flexibility
flexibility

Market flexibility Control flexibility
Product flexibility Learning flexibility

Functional flexibility
Human resource flexibility
Information system flexibility

Procurement flexibility
Financial flexibility

Based on the reviewed literature, it is arguable that strategic
flexibility and ambidexterity (defined as reconciling or
balancing exploration and exploitation) seem to overlap.
This claim has been motivated by several reasons. Firstly,
the pre-emptive and exploitive manoeuvres in achieving
strategic flexibility [3] can be regarded as equivalent to
exploration and exploitation respectively. Secondly, the
formulation of ambidexterity as an acceptable solution to the
battle between efficiency and flexibility [20] seems to
indicate that being ambidextrous requires a certain extent of
flexibility. Thirdly, some of the strategic flexibility
dimensions as described by [10], i.e. human resource
(labour) flexibility and learning flexibility, seem to be
related to the organisational definitions of flexibility in [2],
which thus implicitly indicates the similarity between
flexibility and ambidexterity (in the organisational context).
Furthermore, a conceptualisation of [strategic] flexibility as
a high degree of proactiveness and reactiveness [21] makes
it even more difficult to deny that strategic flexibility and
ambidexterity are not mutually exclusive.

Part-Machine Grouping Algorithm

Cellular manufacturing is one of the applications of Group
Technology principles to manufacturing, where similar parts
are grouped into families and associated machines into
groups [22]. The process of determining part families and
machine groups is referred to as Cell Formation (ibid),
which is the fundamental problem in Cellular Manufacturing
[23].

The formation of manufacturing cells conceptually views a
manufacturing system as a Nnxm part-machine incidence
matrix, where the elements of the matrix could be binary
(nominal) or containing other measurement scales (e.g.
ratio). If the i-th part visits the j-th machine, the respective
element of the incidence matrix is given a value of one (1).
Otherwise, the value of this element is zero (0). The use of
binary data in cell formation (part-machine grouping
algorithm) can be found in e.g. [24]. Later in the
development of this algorithm, more manufacturing aspects

have been taken into consideration, for example the
sequence of operations, volume to be produced, etc. An
extensive review of part-machine grouping has been
provided by, for example [22]. There are many algorithms
developed to facilitate the grouping, from the simplest
(heuristic) to the advanced one (e.g. using simulation or
mathematical programming). One of the techniques being
used is cluster analysis (multivariate technique), for example
by [25]. An illustration of how manufacturing cells can be
grouped from an initial incident matrix is available in e.g.
[26]. The later part of this paper will also describe the
execution of this method/algorithm

[11. Method

Samples

The selected samples are published articles which have
developed scales to measure and empirically tested the
construct of strategic flexibility. The authors of these articles
have previously validated the strategic flexibility construct
using confirmatory factor analysis (CFA) and then use the
construct as either an independent or a dependent variable in
the developed structural equation models. Nine (9)
publications (as listed in table 2) are being used as the
observed samples.

Table 2. The samples and the original variables

[Author (s)], Original measurement scales (variables)

[27] Manufacturing flexibility; Marketing flexibility; Knowledge
flexibility; Financial flexibility.

[28] Resource allocation needs; Need to modify business
partnership; Emerging market opportunities; Changing
environmental conditions; Changing technology needs

[29] Speed of strategic change; Variety of strategic change
alternatives; Control over competitors; Control over trade
regulations.

[5] Shared investments across business activities; Emphasis on
deriving benefits from diversity in the environment; Importance
put on benefit from opportunities arise from variability in the
environment; Strategic emphasis on managing macro-
environmental risk.

[30] Variety in resource deployment; Shifts in resource
deployment; Shifts in competitive action; Competitive simplicity.

[31] Competitive variety (Wide range of products/services;
Emphasis on development of innovative products/services;
Emphasis on development of new markets); Competitive speed
(Rapid changes in design; Speed of product/service design;
Capable of getting ahead of competition in new product
development).

[4] Reformulating or dismantling current strategies quickly when
market conditions or competition requires it; Variety of
alternative strategies and change strategy easily when
environmental conditions vary; Production machineries or
service technologies that enable a large of operations to change
quickly and without large costs; Introduce a large number of
products or services modifications every year; Able to offer new
products or services (enlarge variety) easily and quickly (with
low costs) with consequent changes in production tasks.

[32] Alliance modification (Modification of agreement;
Flexibility in response to request for changes; Adjustment in the
on-going relationship to cope with changing environment);
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Alliance exit (Likelihood of ending the alliance; Perception on
performance —outcomes, fulfilled expectations, and overall
effectiveness).

[33] Ability to handle opportunistic shifts in economic
conditions; Ability to handle emergence of an unexpected market
opportunity; Ability to handle emergence of a new technology
that adversely affect existing business; Ability to handle
opportunistic shifts in customer needs and preferences; Ability to
handle market entry of new competition; Ability to handle
adverse change in government regulations.

Variables and M easurement Scales

In order to improve the degree of fit (or applicability) in
accommodating various conceptualisation of strategic
flexibility by different researchers, the dimensions of
strategic flexibility as described by [10] are modified and
extended (shown by table 3), into sixteen (16) manifest
variables. These modified (and extended) dimensions are
then being applied as the new manifest variables
representing the recoded original measurement scales found
in the selected sample articles. Here, binary coding is being
used, meaning that if a researcher uses a variable, the value
input of this variable is one (1). Otherwise, the value given
to this variable is zero (0).

Table 3. Manifest variables (modified from [10])

When the (re)coding has been completed, it is noticeable
that operations (variable 2) and learning (variable 10) do not
appear to be as useful as the other variables, which is why
each of these variables contains zero vector. In case of
variable 2 (operations), a possible explanation is that
manufacturing flexibility cannot be easily distinguished
from operational flexibility, in the sense that “
manufacturing flexibility is often used to refer to all the
operations that concur to manufacture a product” ([2], p.
525). Meanwhile, variable 10 (learning) could have been
excluded during the wvalidation of the construct using
confirmatory factor analysis (CFA).

Incidence Matrix

The “new” set of variables, which contains a binary scale,
becomes an incidence matrix. In this matrix (table 4), the
authors of the selected articles are identified as the
“machines”, while the coded variables are analogue to the
“parts”. This logic enables us to group researchers with
similar or related conceptualisation on strategic flexibility
and then reveals the variables that have (or might have been)
used by this group of authors. Hence, the intention is to
avoid re-identifying manifest variables that had already been
used by a researcher. Contrarily, it attempts to identify

1 Production 9 Control which manifest variables may fit into a particular group of
process researchers. As indicated in the previous subsection, the
2 | Operations 10 | Learning second and tenth variables were deleted because these
3 | Market 11 | Marketing variables only contain zeros.
4 | Product & design | 12 | Resource Table 4. Initial incidence matrix
5 Supply chain 13 | Information & knowledge Al A2l A3 Ama]l A5 A6 ] A7 ] A8 | A9
6 Financial 14 | Technology Vi | 1 1
7 Strategic action 15 | Change (organisational) V3 1 1 1
8 | Value chain 16 | Relationship (partnership) xg 1 1 1
Coding Procedure xg : } 1 I
The coding is conducted in such a way that the original V8 1
variables will, to the greatest extent, be preserved. Ideally, in V9 1
an observed sample, the number of manifest variables (as the Vil | 1
result of coding) is equal to the number of original variables vi2 I 1
. . . V13 | 1
which have been previously used. However, there might be Vid 1 1
cases where two or more original variables are being V15 T 11 1
“compressed” into a single manifest variable because the V16 1 1

original variables: i) essentially measure the same things
although they are formulated slightly different, or ii)
measure different things but still within the same scope.

As an example, [28] measure strategic flexibility with
respect to five strategic imperatives: resource allocation
needs, the need to modify business partnerships, emerging
market opportunities, changing environmental conditions,
and changing organisational technology needs. Based on
table 3, the above scales are transformed into the following
manifest variables: market (variable 3), resource (variable
12), technology (variable 14), change (variable 15), and
relationship (variable 16).

V. Result and Analysis

Principal Component Analysis

The principal components are extracted using Minitab®
software, where only Eigen values larger than one (1) are
being considered when determining the number of factors.
There are four (4) principal components explaining more
than 70% of the total variation (table 5). The members of
each principal component are shown by table 6.

Table 5. Extracted principal components

Eigen values Variance Extracted (cumulative)
PC1 2.2697 0.252
PC2 1.5502 0.424
PC3 1.4100 0.581
PC4 1.3515 0.731
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Table 6. Principal component loading

PC1 PC2 PC3 PC4
A2 0.535 -0.101 0.200 -0.135
A6 0.329 -0.210 -0.496 0.103
A9 0.502 0.006 -0.375 -0.158
Al -0.394 0.339 -0.373 0.169
A4 -0.383 -0.209 -0.092 -0.412
A5 -0.110 -0.489 0.217 -0.507
A8 0.122 0.437 0.463 -0.172
A3 0.063 -0.219 0.405 0.601
A7 -0.145 -0.556 -0.031 0.316

It is apparent that sample A4 seems to be a special case,
which could be the member of a distinct (separate) principal
component. However, adding another principal component
(where A4 may fit into) is not desirable because this solution
will produce two principal components containing a single
variable each. Therefore, variable A4 will be “inserted” to
the “nearest” principal component. The most suitable
principal component to accommodate A4 can be identified
when re-arranging the initial incidence matrix.

Cluster Analysis

K-means clustering method applies when clustering the
variables (i.e. the “parts”), where the number of clusters is
deliberately being set at the same number of extracted
principal components. Table 7 shows which variables belong
to which cluster.

Table 7. Cluster membership

Cluster Members (variables) Cluster Members
A 3,14 C 4,9, 15
B 1,6,7,8,11,13 D 5,12,16

Re-arranged Incidence Matrix

The next step is to re-arrange the initial incident matrix
according to the result of PCA and cluster analysis. The
incidence matrix after rearrangement is shown by table 8.
Since the method is being applied in social science, we may
be able to “relax” the requirement on certain criteria (for
example grouping efficiency), therefore less “strict” than the
applications of the same method in the manufacturing
context. Moreover, the meaning behind the principal
components is more of interest rather than “perfect” cell
formation.

Table 8. Incident matrix after re-arrangement

A2 A9 A6 Al A4 A5 A8 A7 A3
V3 i 1 il
via 1 1
V1 1 1
V6 1 1
V7 1 1 1
V8 1
Vil 1
V13 1
V5 1
V12 1 1
V16 1 1
V4 1 1
V15 1 1 1
V9 il

I dentifying the L atent Dimensions

In order to identify the dimensions that are “hidden” in the
construct of strategic flexibility, a preliminary interpretation
is first conducted in order to get an insight of what the
manifest variables in a particular principal component might
represent. Next, the preliminarily identified latent variables
are being compared with the similar or related concepts in
the existing literature in order to crosscheck and verify the
initially defined ones.

The results (table 9) reveal that the following four
dimensions are “hidden” in the strategic flexibility construct:
continuous innovation, responsive value chain, supply chain
relationship, and ambidexterity.

Table 9. The latent dimensions of strategic flexibility
Manifest Variables Latent Variables
Market (3); Technology (14) Continuous Innovation
Production process (1); Financial Responsive value chain
(6); Strategic action (7); Value
chain (8); Marketing (11);
Information & knowledge (13)

Supply chain (5); Resource (12); Supply Chain
Relationship/partnership (16) Relationship
Product & design (4); Control (9); Ambidexterity
Change (15) (ambidextrous
organisation)

Continuous Innovation

Based on [34] and [35], the manifest variables “technology”
and “market” seem to have contributions in defining the
strategic renewability construct, i.e. a firm’s ability to
refresh or replace the attributes of its organisation. Strategic
renewal is a firm’s attempts to adapt on the dramatic shifts
of the external environment. It may take continuous or
disruptive form of renewal, where innovation is obviously
an important matter and significantly related to strategic
renewability. Based on [36], the “technology” and “market”
variables refer to the conception of continuous innovation,
the continuous form of strategic renewal. In a general sense,
continuous innovation indicates the state of innovation speed
(e.g. [37D.

Responsive value chain

This latent dimension seems to be closely related to (or has
its orientation on) the concept of Responsive Supply Chain
(RSC) by [38], where: i) value chain or a collaborative
network of partners, ii) information technology and systems,
and iii) knowledge management are the identified three
enablers. In this case, the term “value chain” may refer to
the collaboration of a firm’s functions. The variable
“strategic action” may thus correspond to the strategic
planning in RSC. The relevance of responsive value chain as
a dimension of strategic flexibility seems to be confirmed by
[38] conceptualisation that RSC is leading to speed and
flexibility.

Supply chain relationship

“Firms are building collaborative relationships with their
supply chain partners in order to achieve ... flexibility ...”
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([39], p: 101). The relevance of the manifest variables in
building this latent dimension seems to be self-justified.
Good (successful) supply chain relationships require
resources, such as excellent individuals [40] and transaction-
specific investments [39].

Ambidexterity

This latent dimension may be best conceptualised as
“[strategic] ambidexterity”, defined (in the simplest way) as
an act of balancing exploration and exploitation (e.g. [41]),
which in this case being exercised through changes and
control respectively. Ambidexterity also refers to dynamic
organisation configurations that allow short term efficiency
and long-term innovation (see e.g. [42]). Ambidexterity
(ambidextrous form) is a way of transforming a business
[43], the key to achieve strategic renewal [44]. A
comparison with [36] indicates that the member variables of
this principal component tend to explain discontinuous
transformation, the other pathway towards strategic renewal.

V. Discussion

Strategic flexibility is the capability to relatively quickly and
efficiently switch from one competitive priority to another
(e.g. from rapid product development to low cost) [45],
which is very similar to the concept of ambidexterity, i.e. a
firm’s ability to operate complex organisation designs that
provide for short-term efficiency and long-term innovation
[42]. Hence, it doesn’t seem to be a big surprise if the results
indicate that strategic flexibility and ambidexterity are not
mutually exclusive.

Reflecting back to the theory, we may be able to draw a
clear (distinct) line that separates those four latent
dimensions into two main groups. This is because putting
together continuous innovation and ambidexterity completes
the “puzzle” of Strategic Renewal (-ability). It seems that
“summing up” supply chain relationship and responsive
value chain will “produce” Responsive Supply Chain.
Therefore, the above described latent variables can further

be “compressed” into just two (higher-order) latent variables:

i) responsive supply chain and ii) strategic renewability,
which thus represent the inseparable building blocks of
strategic flexibility. This representation has been consistent
with the fact that strategic flexibility can be expressed in
terms of speed and variety [2]. The necessity of infusing
innovation in the supply chain [46], and the criticality of a
responsive supply chain in e.g. fashion industry (where most
of the products are innovative product) seem to provide
further evidence for the aforementioned claim.

By identifying the title of the paper and the title of the
journal, we can attempt to identify the context where
strategic flexibility had been conceptualised. The Principal
Component Analysis (PCA) indicates that those dimensions
are “tied” to these respective academic/scientific fields:
Small-Medium Enterprises (SME) & Human Resources

Management (HRM), Technology/Engineering Management,
Strategy & Organisation, and Business & Marketing.

VI. Conclusions

The richness and complexity of strategic flexibility as a
construct make it uneasy to get a coherent view regarding
the concept. Consequently, published scientific articles
containing the developed and validated measurement scales
of the construct are very rare, in spite of many available
scientific publications offering the theoretical perspective.

The study in this paper starts with an exclusive search of
published scientific papers that have developed and
validated the construct of strategic flexibility, and then
utilise them as the samples for multivariate statistical
analysis. The original manifest variables are first recoded
into new manifest variables, modified and extended from the
dimensions of strategic flexibility as suggested by [10]. The
new set of data is then equivalent to the initial incidence
matrix in the Cellular Manufacturing literature, where the
authors of those publications are analogue to the “machines”,
while the new manifest variables are the “parts”.

Conducting principal component analysis (PCA) and cluster
analysis on this data set enable the rearrangement of the
initial incidence matrix, which thus leading to the formation
of four (4) “cells” containing the closely related
authors/researchers and new manifest variables that they
[might] have used. Analysis on the “part families” reveals
that continuous innovation, responsive value chain, supply
chain relationship, and ambidexterity are “hidden” in the
strategic flexibility concept. These latent dimensions tend to
form two larger groups: strategic renewal and responsive
supply chain. Meanwhile, the “machine groups” analysis
implies that strategic flexibility has been applicable in the
following contexts (academic/scientific fields): small-
medium enterprises (SME) & human resources management
(HRM), technology/engineering management, strategy &
organisation, and business & marketing.

References

[1] Boyle, T.A., Scherrer-Rathje, M., 2009. An empirical examination of
the best practices to ensure manufacturing flexibility: Lean alignment.
Journal of Manufacturing Technology Management, 20 (3), 348-366.

[2] De Toni, A., Tonchia, S., 2005. Definitions and linkage between
operational and strategic flexibilities. Omega, 33 (6), 525-540.

[3] Evans, J.S., 1991. Strategic flexibility for high technology
manoeuvres: a conceptual framework. Journal of Management
Studies, 28 (1), 69-89.

[4] Tamayo-Tores, 1., Ruiz-Moreno, A., Verdu, A.J., 2009. The
moderating effect of innovative capacity on the relationship between
real options and strategic flexibility. Industrial Marketing
Management, Article in Press, doi: 10.1016/j.indmarman.2009.10.003

[5] Grewal, R., Tansuhaj, P., 2001. Building organisational capabilities
for managing economic crisis: the role of market orientation and
strategic flexibility. Journal of Marketing, 65 (2), 67-80.

[6] Sanchez, R., 1995.Strategic flexibility in product competition.
Strategic Management Journal, 16, 135-159.

The 4™ International Conference on Operations and Supply Chain Management, Hongkong& Guangzhou, Jul.25 to Jul.31, 2010



Djoko &etijono

333

[10]

[11]

[12]

[13]

[14]

[15]

(1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Sanchez, R., 1997. Preparing for an uncertain future: managing
organisations for strategic flexibility. International Studies of
Management and Organisation, 27 (2), 71-95.

Li, Y., Su, Z., Liu, Y., 2009. Can strategic flexibility help firms profit
from product innovation?. Technovation, Article in Press, doi:
10.1016/j.technovation.2009.07.007.

Pauwels, P., Matthyssens, P., 2004. Strategic flexibility in export
expansion: growing through withdrawal. International Marketing
Review, 21 (4/5), 496-510.

Beach, R., Muhlemann, A.P., Price, D.H.R., Paterson, A., Sharp, J.A.,
2000. Manufacturing operations and strategic flexibility: survey and
cases. International Journal of Operations & Production Management,
20 (1), 7-30.

Barad, M., Sipper, D., 1988. Flexibility in manufacturing systems:
definitions and petri net modelling. International Journal of
Production Research, 26 (2), 237-248.

Browne, J., Dubois, D., Rathmill, K., Sethi, S.P., Stecke, K.E., 1984.
Classification of flexible manufacturing systems, The FMS Magazine,
2(2), 114-117.

Gerwin, D., 1987. An agenda for research on the flexibility of
manufacturing processes. International Journal of Operations &
Production Management, 7 (1), 38-49.

Gerwin, D., 1993. Manufacturing flexibility: a strategic perspective.
Management Science, 39 (4), 395-410.

Koste, L.L., Maholtra, M.K., 1999. A theoretical framework for
analysing the dimensions of manufacturing flexibility. Journal of
Operations Management, 18 (1), 75-93.

Mandelbaum, M., 1978. Flexibility in decision making: an
exploration and unification. Doctoral dissertation, Department of
Industrial Engineering, University of Toronto, Canada.

Slack, N., 1983. Flexibility as a manufacturing objective.
International Journal of Operations & Production Management, 3 (3),
4-13.

Slack, N., 1987. The flexibility of manufacturing systems.
International Journal of Operations & Production Management, 7 (4),
35-45.

Sethi, A.K, Sethi, S.P., 1990. Flexibility in manufacturing: a survey.
International Journal of Flexible Manufacturing Systems, 2 (4), 289-
328.

Adler, P.S., Goldoftas, B., Levine, D.I., 1999. Flexibility versus
efficiency? A case study of model changeovers in the Toyota
Production System. Organization Science, 10 (1), 43-68.

Lau, R.S.M., 1996. Strategic flexibility: a new reality for world-class
manufacturing. SAM Advanced Management Journal, 61 (2), 11-15.
Yin, Y., Yasuda, K., 2006. Similarity coefficient methods applied to
the cell formation problem: a taxonomy and review. International
Journal of Production Economics, 101 (2), 329-352.

Goncalves, J.F., Resende, M.G.C., 2004. An evolutionary algorithm
for manufacturing cell formation. Computers & Industrial
Engineering, 47 (2-3), 247-273.

Vitanov, V., Tjahjono, B., Marghalany, 1., 2008. Heuristic rules-
based logic cell formation algorithm, International Journal of
Production Research, 46 (2), 321-344.

Hachicha, W., Masmoudi, F., Haddar, M., 2006. A correlation
analysis approach of cell formation in cellular manufacturing system
with incorporated production data, International Journal of
Manufacturing Research, 1 (3), 332-353.

Pailla, A., Trindade, A.R., Parada, V., Ochi, L.S., 2010. A numerical
comparison between simulated annealing and evolutionary
approaches to the cell formation problem. Expert Systems with
Applications, 37 (7), 5476-5483.

Bierly, P.E., Chakrabarti, A.K., 1996. Technological learning,
strategic flexibility, and new product development in the
pharmaceutical industry. IEEE Transactions on Engineering
Management, 43 (4), 368-380.

Celuch, K., Murphy, G.B., Callaway, S.K., 2007. More bang for your
buck: small firms and the importance of aligned information
technology capabilities and strategic flexibility. Journal of High
Technology Management Research, 17 (2), 187-197.

[29]

[30]

[31]

[33]

[38]

[39]

[40]

[42]

[43]
[44]
[45]

[46]

Gomez-Gras, J.M., Verdu-Jover, A.J., 2005. TQM, structural and
strategic flexibility and performance: an empirical research study.
Total Quality Management & Business Excellence, 16 (7), 841-860.
Nadkarni, S., Narayanan, V.K., 2007. Strategic schemas, strategic
flexibility, and firm performance: the moderating role of industry
clock speed. Strategic Management Journal, 28 (3), 243-270.
Roca-Puig, V., Beltran-Martin, 1., Escrig-Tena, A.B., Bou-Llusar,
J.C., 2005. Strategic flexibility as a moderator of the relationship
between commitment to employees and performance in service firms.
International Journal of Human Resource Management, 16 (11),
2073-2093.

Young-Ybarra, C., Wiersema, M., 1999. Strategic flexibility in
Information Technology alliances: the influence of transaction cost
economics and social exchange theory. Organization Science, 10 (4),
439-459.

Zahra, S.A., Hayton, J.C., Neubaum, D.O., Dibrell, C., Craig, J., 2008.
Culture of family commitment and strategic flexibility: the
moderating effect of stewardship. Entrepreneurship: theory and
practice, 32 (6), 1035-1054.

Agarwal, R., Helfat, C.E., 2009. Strategic renewal of organisations.
Organization Science, 20 (2), 281-293.

Poskela, J., Martinsuo, M., 2009. Management control and strategic
renewal in the front end of innovation. Journal of Product Innovation
Management, 26 (6), 671-684.

Ravasi, D., Lojacono, G., 2005. Managing design and designers for
strategic renewal. Long Range Planning, 38 (1), 51-77.

Carbonell, P., Rodriguez, A.I., 2006. The impact of market
characteristics and innovation speed on perceptions of positional
advantage and new product performance. International Journal of
Research in Marketing, 23 (1), 1-12.

Gunasekaran, A., Lai, K-H., Cheng, T.C.E., 2008. Responsive supply
chain: a competitive strategy in networked economy. Omega, 36 (4),
549-564.

Nyaga, G.N., Whipple, J.M., Lynch, D.F., 2010. Examining supply
chain relationships: do buyer and supplier perspectives on
collaborative relationships differ?. Journal of Operations
Management, 28 (2), 101-114.

Humphries, A.S., Towriss, J., Wilding, R., 2007. A taxonomy of
highly interdependent, supply chain relationships: the use of cluster
analysis. The International Journal of Logistics Management, 18 (3),
385-401.

He, Z-L., Wong, P-K., 2004. Exploration vs exploitation: an
empirical test of the ambidexterity hypothesis. Organization Science,
15 (4), 481-494.

Tushman, M.L., O’Reilly, C.A., 1996. Ambidextrous organisations:
managing evolutionary and revolutionary change. California
Management Review, 38 (4), 8-30.

Bjelland, O.M., Wood, R.C., 2008. Five ways to transform a business.
Strategy & Leadership, 36 (3), 4-14.

Crossan, M.M., Berdrow, I., 2003. Orgnaizational learning and
strategic renewal. Strategic Management Journal, 24 (11), 1087-1105.
Hayes, R.H., Pisano, G.P., 1994. Beyond World Class: the new
manufacturing strategy. Harvard Business Review, 75 (1), 77-86.
Christopher, M., Peck, H., Towill, D.R., 2006. A taxonomy for
selecting global supply chain strategies. International Journal of
Logistics Management, 17 (2), 277-287.

Background of Authors

Djoko Setijono received his MSc and PhD degrees from Sweden. He is a
multidisciplinary researcher in the Business & Management areas. His
papers have appeared in various scientific journals such as Measuring
Business Excellence, International Journal of Quality & Reliability

Management, and International

Journal of Productivity & Quality

Management. He has reviewed articles for various scientific journals such
as International Journal of Lean Sx Sgma, Strategic Outsourcing, and
Journal of Operations Management.

The 4™ International Conference on Operations and Supply Chain Management, Hongkong& Guangzhou, Jul.25 to Jul.31, 2010





