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Foreword 

 

Never since Alfred Marshall first introduced the concept of the industrial district into eco-

nomic thought in 1890, has the cluster discourse been more vibrant than today. Never since 

the Italian District School revived his ideas and brought them back into the scientific spot-

light, has there been more rigorous research about it. And never since Michael E. Porter ele-

vated “the cluster” to stardom, has there been more attention brought to it by politicians, 

non-governmental organizations, CEOs, consultants, and the scientific community alike. 

Yet, Mr. Saric argues, despite all our research and knowledge about the ability of clusters to 

promote innovation, regional economic development, and national prosperity, we know 

surprisingly little about the firms that operate from within these clusters and drive their suc-

cess. It is here where his greatest contribution to the current cluster-discourse lies as he asks: 

how do firms create competitive advantages through the cluster they are located in? 

And this, more than ever, is an important question. As governments keep on pouring money 

into once successful industrial regions to stop and turn over their decline and help grow 

promising upcomers, these initiatives often tend to fail, because many have forgotten that it 

is the cluster-firms that ultimately drive their success. And only a few seem to know what 

these firms really need in order to create a thriving, vibrant, and healthy cluster. This leaves 

executives, employees, workers, and the general public frustrated thus endangering the sup-

port of future generations for the concept as a whole. 

As an educated student of Strategic Entrepreneurship, Mr. Saric uses a rigorous exploratory 

approach with evidence gathered from China to tackle this question. China is particularly 

well suited for this research as its economy is organized around strong industrial clusters. 

In a nutshell, his findings suggest that the most successful firms achieved to instill in their 

companies an entrepreneurial orientation of proactiveness, innovation, and risk-taking to 

identify the opportunities that exist in clusters and exploit their value generating potential 

through a well developed cluster-capability. It consists of the ability to gather information 

and spread it throughout their organization, build and maintain access relationship with 

other nearby located firms, and recruit, develop, and retain highly skilled personnel and en-

trepreneurial executives. 

Mr. Saric’s findings are a first step in our endeavor to learn more about the firms that operate 

within clusters. They provide an important orientation for politicians in helping them identi-

fy those cluster-firms worthy of governmental support. To executives they highlight the im-

portance of capability for entrepreneurship, as the latter is useless in clusters without the 

former. 

What remains after reading this carefully conducted piece of research is the hope, that Mr. 

Saric’s findings become part of the current discourse on clusters and to some extent even VIII   Foreword 

 

alter its future direction. Politicians and executives would be well advised to take these in-

sights and critically ask themselves what they mean for their own daily practice.    

The author has done so for himself and decided – at least for now – to leave the academic 

career path and again venture out into the unknown to explore the world of industry. Yet, he 

remains a passionate lecturer of management dedicated to use his newly gained insights to 

become a better teacher for his students. 

 

Prof. Dr. Dr. h.c. Hans-Christian Pfohl 
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“When an inventor in Silicon Valley opens his garage door to show off his latest idea, he has 50 per-

cent of the world market in front of him. When an inventor in Finland opens his garage door, he faces 

three feet of snow.”

J.U. Niemen, former CEO of Nokia-Mobira1

 

The world over, clusters are home to leading firms and institutions that compete on the edge 

of technology. They can be found in developed and developing countries alike and comprise 

such famous ones as Silicon Valley, London’s financial center, ceramic tile and fashion in 

north Italy, wine in Bordeaux, automotive in Stuttgart and Munich, software in Bangalore, 

and manufacturing in China’s Pearl-river delta.2

Today they are studied by a variety of scholars from different fields including economists, 

social scientists, and strategists, but also by a growing number of business practitioners and 

policy makers.3 As a result, knowledge on the capacity of clusters to promote regional eco-

nomic development and national prosperity and the role of local industrial policy in creating 

new clusters has increased rapidly in recent years.4

Yet, this came at the expense of the individual firm. As many cluster scholars assume (impli-

citly or explicitly) a high level of homogeneity among cluster-firms up to the degree of total 

interchangeability, the attention had turned away from the individual firm and towards the 

cluster as a whole5: “Throughout most of the literature there is a tacit assumption that all cluster 

firms are relatively homogeneous and that they do not merit attention in their own right.”6 Thus, 

there is little account of specific firm-level characteristics such as resources, processes, or 

strategies that may help firms create and defend competitive advantages through clusters.  

A newly emerging stream of research studies, however, attempts to change this. They can be 

divided into two streams. The first stream focuses on the examination of structural differenc-

es among cluster-firms. It shows that clusters “are not populated by homogeneous communities of 

 

1 van Tulder (1988), p. 169. 

2 See Enright (2003), p. 100; Rosenfeld (1997), pp. 3f. 3 See for example Martin/Sunley (2003), p. 6; McCann/Sheppard (2003), p. 650; Porter (1990), pp. 144ff.; Rocha 

(2004), p. 368; Roelandt et al. (1999), pp. 315ff.; Rosenfeld (1997), pp. 8f.; St. John/Pouder (2006), p. 141. 4 See for example Amin (1989); Becattini (1989); Brusco (1992); Beaudry/Breschi/Swann (2002); Enright (1996); 

European Commission (2002); Feser/Bergman (2000); Piore/Sabel (1984). 5 See Porter (1998a), p. 86; Molina-Morales/Martinez-Fernandez (2004), p. 475. Illustrative examples provide 

Piore and Sabel in their description of firms in Italy’s industrial districts in Piore/Sabel (1984), p. 32 and Sabel 

(1995), p. 155. 

6   Lazerson/Lorenzoni (1999), p. 237. 
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entrepreneurs and technicians sharing both technical know-how and generic information.”7 Rather, 

firms show significant differences in their structural characteristics and the roles they obtain 

in the cluster hierarchy. Lazerson and Lorenzoni for example, examine several Italian indus-

trial districts and show how larger firms orchestrate production using groups of smaller 

firms, explore new markets, and perform the majority of the research and development 

(R&D) that takes place in the districts.8 In a similar study, Molina-Morales and Martinez-

Fernandez expose significant differences in the way firms participate in these networks and 

gain access to the available resources.9

It is here that the second research stream focuses on the types of firms that are able to turn 

the opportunities that abound in clusters into competitive advantages. Here scholars have 

largely examined the effect of firm size and age on the relationship between clusters and firm 

performance, while others have focused on the firm resources that differentiate high from 

low-performing cluster-firms.10

At this point, however, it remains unclear what mechanisms are at work that actually pro-

duce these benefits. Consequently, there is also no account of how these mechanisms are 

influenced by distinct cluster-contingencies. In an effort to shed light on this lack of insight, 

this study attempts to answer the following overriding research question:  

 

How do firms create and defend competitive advantages through clusters?

 

To this end, it shifts the focus of analysis from the cluster-centered view that has dominated 

the cluster discourse for so long back to a firm-centered view. It combines the fields of entre-

preneurship and strategic management into a theoretical framework of analysis to identify 

the elements through which firms explore new opportunities and turn them into competitive 

advantages. In particular, it emphasizes the importance of firm-level characteristics and en-

vironmental contingencies to perceive opportunities in clusters, mobilize the required re-

sources in response, and defend competitive advantages in the long-run. Derived from this 

framework of analysis, three related research questions will be addressed sequentially 

throughout this study and together provide an answer to the overriding research question: 

(1) What internal characteristics allow firms to create and defend competitive advantages through 

clusters?  

(2) How do these internal characteristics influence firm performance under different cluster-

contingencies? 

(3) How can these internal characteristics be implemented into organizational reality?  

 

7   Molina-Morales/Martinez-Fernandez (2008), p. 39. 8 See Lazerson/Lorenzoni (1999), p. 258. 

9   See Molina-Morales/Martinez-Fernandez (2004), p. 484. 10 See Kukalis (2010), p. 22; Wennberg/Lindqvist (2010), pp. 235-236; Zhang/Li (2008), p. 625; McCann/Folta 

(2011), pp. 120f.; Liao (2010), pp. 166f. 
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In order to understand the research process that will guide the search for answers, the next 

section stresses the scientific-theoretical positioning of this study. 

 

1.1   Scientific-Theoretical Positioning 

The present research is best described as being exploratory in nature. It elaborates and extends

existing theory. By doing so, it takes up a distinct position within scientific theory that is de-

fined by three levels of analysis: (1) the meta-methodological level, (2) the methodological 

level, and (3) the theoretical level.11

 

Meta-methodological level 

The meta-methodological level is related to the question of “why” to research and touches on 

human beings’ core assumptions on the nature of reality (ontology), knowledge (epistemolo-

gy), and the pre-determination of human actions (human nature). These core assumptions 

delineate the subjective and objective approach to science, which make up the polar ends of a 

continuum with varying philosophical positions between them (see figure 1).12

 

Subjectivist approach                  Assumption                Objectivist approach 

to social sciences                                                       to social sciences

Nominalism                    Ontology                     Realism

Anti-positivism                    Epistemology                     Positivism

Voluntarism                   Human nature                 Determinism

 

Figure 1 - The dimensions of research on the meta-methodological level 

(Source: Adapted from Holden/Lynch (2004), p. 399)

 

The subjectivist view on ontology is nominalism. It assumes that reality is individually con-

structed and exists only in one’s own mind. Thus, what one person perceives as reality dif-

fers for another as multiple realities exist as a projection of human imagination. The episte-

mological standpoint is therefore anti-positivistic in that knowledge cannot be discovered, 

but only subjectively created since it depends on personal experience. From this perspective, 

understanding the true and full nature of a phenomenon requires getting personally in-

volved with it as every person perceives reality in different ways. In line with these assump-

tions is the view of voluntarism in that human beings are autonomous and free-willed, able 

to shape their environment.13 Hence, within subjectivism there is no such thing as “objective 

data” or “the truth”. Rather there are multiple truths and all depend on the individual 

standpoint of the observer. Subjectivists argue that researchers cannot and should not sepa-

 

11 See for the following discussion Peters (2010), pp. 9ff.; Kuhn (1996), pp. 182ff.; Stokes (1995), pp. 27ff. 12 See Burrell/Morgan (1979), pp. 21ff. 

13 See Morgan/Smircich (1980), p. 494. 
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rate themselves from the object they are studying. The goal of science from a subjective 

standpoint is to understand and explain a problem within its distinct contextual setting.14

By contrast, proponents of the objectivist approach to science are realists. They argue that 

reality predates individual observers and thus exists as an empirical fact, a hard, tangible, 

measurable, and relatively immutable entity. Therefore, knowledge is perceived positivistic. 

It can be discovered through observation and measurement, classified according to regulari-

ties, and used for prediction based on causal relationships. This entails a view of individuals 

as being born into a deterministic world made up of causal regularities that shape the pat-

terns of social behavior. Therefore, objectivists believe that their own interests, values, and 

beliefs are independent of and neither affect nor are affected by the object under study.15

Given that these two positions represent extreme assumptions, most business research today 

has been from a more moderate pragmatist position.16 Similar to objectivism, pragmatism 

views reality as being existent and tangible, but at the same time also shaped by the behavior 

of human beings. As a consequence, while reality can be objectively measured, it is also sub-

ject to continuous change. What holds true today does not necessarily have to hold true to-

morrow. Facts, explanations, and theories are therefore chosen according to one’s own belief 

and replaced by others when they are better at producing results that are anticipated or de-

sired.17 While pragmatism acknowledges the existence of causal relationships, they are cho-

sen by subjective beliefs, values, and interests and therefore cannot be completely separated 

from chosen explanations of or theories about reality. Hence from a pragmatist view, there 

exist multiple explanations or theories that all carry a sense of truth in them. Human beings 

are therefore free to choose and by doing so shape and are being shaped by their environ-

ment.18

This study takes a pragmatist view that is in line with the view of management research as an 

applied social science. The aim is to analyze human agency and its outcomes within complex 

social systems.19 In this context, the pursuit of competitive advantages takes place within the 

realm of management and in systems of social life comprised of individual firms and the 

clusters they are embedded in. As both systems are in a constant state of interaction shaping 

and reshaping one another, causal relationships are formulated based on the more stable 

elements of reality. This acknowledges the fact that the behavior of complex social systems 

cannot be fully controlled for and that there may exist answers for the overriding research 

question other than those provided here. 

 

14 See Holden/Lynch (2004), p. 404. 

15 See Remenyi et al. (1998), p. 33 and Gordon (1991), p. 664. 16 See Holden/Lynch (2004), p. 402. 

17 See Cherryholmes (1992), p. 14. 

18 See Morgan/Smircich (1980), pp. 494f. 

19 See Ulrich/Hill (1979), p. 163; Fülbier (2004), p. 267.  
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Methodological level 

The second, methodological level of scientific research relates to the question of “how” to 

research and concerns procedures and rules for theory development and testing. It differen-

tiates between an inductive and deductive research approach. Inductive research is generally 

ascribed to a subjectivist stance and used for building theories and exploring the phenome-

non under investigation. It starts from empirical experience and attempts to abstract theory 

from observed intentions, motives, and human actions as well as patterns and regularities.20

Deductive research on the other hand, represents the objectivist position of positivism and is 

used for theory testing. The aim is to first formulate hypotheses about the nature of things 

and then try to falsify incorrect hypotheses.21 The key lies in isolating causes and effects, 

identifying underlying relationships, and measuring their outcomes in order to arrive at 

models for explaining real-world phenomena.22

Given that there is little account of how firms create and defend competitive advantages 

through clusters, this research applies both methodologies in an alternating fashion, yet puts 

particular emphasis on induction through exploration. This is in line with the pragmatist view 

taken on the meta-methodological level halfway between subjectivism and objectivism. The 

exploratory research stage uses existing theory and empirical evidence based on case studies 

to identify constructs and relationships that may be of relevance for firms in clusters. Subse-

quently grounding these insights in literature provides a substantive basis for deductive hy-

pothesis development and testing. The empirical results are then used to elaborate and ex-

tend existing theory by exploring a new set of relevant literatures and link the empirical evi-

dence back to existing concepts. 

 

Theoretical level 

Finally, on the theoretical level, which relates to questions of “what” to research, stands the 

choice between single, pluralistic, or eclectic approaches to theory. Pluralistic approaches use 

multiple theories and apply each theory in its regular form to explain a single aspect of the 

phenomenon under study. Eclectic approaches on the other hand, combine individual ele-

ments of multiple theories based on what seems best to holistically explain the phenomenon 

being studied.23 This study makes use of both approaches. It first applies the fields of entre-

preneurship and strategic management independently from one another using a pluralistic 

perspective. It then applies the emerging theory of Strategic Entrepreneurship using an eclec-

tic approach.  

Entrepreneurship deals with how firms explore new short-lived economic opportunities, 

while strategic management explains how firms create strategic defenses to exploit already 

 

20 See Eisenhardt/Graebner (2007), pp. 25ff. 

21 See Popper (2002), pp. 7ff. 

22 See Remenyi et al. (1998), p. 32. 

23 See Kirsch (1990), p. 114. 
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existing competitive advantages. As entrepreneurship and strategic management are com-

plementary to one another, recent literature suggests the need to combine elements from 

both fields into a unifying Strategic Entrepreneurship theory. It emphasizes that firms need 

to simultaneously be entrepreneurial in order to explore new opportunities and strategic to 

exploit the value that is being created. The pluralistic and eclectic approaches lead to some-

what competing hypotheses. The question which one suits the cluster context better is re-

solved in an empirical study that was conducted in China.  

The scientific-theoretical positioning of this study is summarized in figure 2. 

 

• This study is related to a pragmatist view of science

 

Meta-            • It recognizes the existence of causal relationships that can be tested, if the elements are stable over time methodology • Because social systems are complex, there may be answers 

to the research questions other than those provided here

• The research process is exploratory in nature aiming at 

elaborating and extending existing theory

Methodology     • It alternates between inductive theory building and 

deductive theory testing, always linking results to existing 

concepts

 

• Entrepreneurship, strategic management, and Strategic 

Theory          • Entrepreneurship are applied as theoretical frameworks

The fields are combined in a pluralistic and eclectic theory 

approach, independently

 

Figure 2 - Scientific-theoretical positioning of this study 

 

 

1.2   Outline of this Research 

 

Based on its scientific-theoretical positioning and the underlying research questions, figure 3 

illustrates the broad outline of this research study. A more detailed outline is provided in 

appendix 1. 




Chapter 2 presents a comprehensive discussion of the current literature on clusters. The first 

part reviews some of the concepts and definitions that are commonly associated with the 

cluster phenomenon and exposes the absence of an agreement regarding a meaningful defi-

nition of clusters. Therefore, part two takes a step back and retraces the historical evolution 

of the cluster concept and the main Schools of Thought that have contributed to its current 

understanding. Based on the elements on which all Schools of Thought agree, part three then 

develops a meaningful definition of clusters, which serves as foundation for the remainder of 

this study. Part four then reviews studies on the effect of clusters on firm performance and 

leads to the first set of hypotheses. It also exposes the need for the exploration of further in-

ternal characteristics that enable firms to create and defend competitive advantages through 

clusters. Chapter 2 closes with the baseline model of this study. 
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Based on the identified need for further exploration, chapter 3 applies the fields of entrepre-

neurship and strategic management to the cluster context to develop a theoretical model of 

internal characteristics that enable firms to create competitive advantages through clusters. 

To this end, the first two parts apply both fields in a contingency mode to the cluster context, 

that is, independent from one another. Part one identifies a firm’s entrepreneurial orientation 

as critical for exploring the continuous stream of opportunities that is generated in clusters, 

while part two shows that firms need a strong cluster-capability to exploit existing advan-

tages by utilizing the resources that abound in clusters. As literature calls for a balance be-

tween exploration and exploitation to continuously renew a firm’s competitive advantages, 

the third part integrates both fields into a process model of Strategic Entrepreneurship. It is 

then applied to the cluster context and results in the configurational hypothesis that firms 

need to simultaneously pursue entrepreneurial strategies in clusters and develop a distinct 

cluster-capability to turn opportunities into competitive advantages. Chapter 3 closes with 

the theoretical model of this study. While the concept of an entrepreneurial strategy is al-

ready well established, literature has yet to come up with a set of skills that actually make up 

a firm’s cluster-capability. This results in the need for exploration of these skills through a 

case study based research.  

Based on the identified need for the exploration of skills that make up a firm’s cluster-

capability, chapter 4 presents the first empirical fieldwork, a case study about German com-

panies in China’s industrial clusters. The aim is to explore the elements of a distinct cluster-

capability by investigating the competitive behavior of firms in clusters. Part one introduces 

China as research setting and shows that the country’s current industrial organization cen-

ters on highly competitive industrial clusters. Yet, as an emerging market country China 

lacks a consistent statistical data set and reliable evidence on the boundaries of its clusters 

and their industry composition. Therefore, part two introduces the methodology that was 

followed to identify specific clusters that may serve as research locations. It is based on the 

previously developed cluster definition. Part three then provides a description of the metho-

dology that was followed during the fieldwork. Part four presents the findings that were 

derived from the data analysis. In doing so, it gives a detailed account of the skills that make 

up a cluster-capability and that firms need to create competitive advantages through clus-

ters. Part five consolidates these findings in the conceptual model of this study and provides 

an answer to the first research question. 




Chapter 5 presents the second empirical study that is used to test the previously developed 

conceptual model. Part one introduces the general methodology that was applied during the 

design stage and provides a description of the sample characteristics. Part two introduces 

partial least squares as the methodology to analyze the data and validate the conceptual 

model. Then, part three and four present the two-step approach that was followed during 

the testing stage. Part five critically discusses the results in the light of distinct cluster-
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contingencies, the sample characteristics, and existing literatures. It concludes by providing 

an answer to the second research question. 




Chapter 6 then attends to the third research question. The results of this study point to the 

validity of the configurational perspective, which integrates the fields of entrepreneurship 

and strategic management into a unified theoretical framework. Although not initially inves-

tigated, the Configurational School to strategy suggests distinct organizational structures 

that provide practical recommendations on how to implement the identified internal charac-

teristics into organizational reality.  

Finally, chapter 7 summarizes the results of this study and provides a consolidated answer to 

the overriding research question. It closes with a discussion of some of its limitations and an 

outlook on further research. 




2 Current State of Knowledge on how Clusters Enable Firms to Create 

Competitive Advantages 

Clusters appear in varying forms, shapes, and sizes, are home to all types of industries and 

exist in different lifecycle stages. They can be found in developed and developing countries 

and comprise such famous ones as Silicon Valley, Las Vegas, London’s financial center, In-

dia’s information and communication technology (ICT) and China’s manufacturing clusters, 

ceramic tile and fashion in north Italy, and wine in Bordeaux. This variety causes a problem 

of definition and has led to a multiplicity of interpretations, terminologies, and Schools of 

Thought, each of which treats the cluster phenomenon somewhat differently. This chapter 

therefore develops a framework that integrates these different conceptualizations. The un-

derlying research process is depicted in figure 4. 
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Figure 4 - Outline of chapter 2 

Section 2.1 first shows how a vast proliferation of definitions and concepts resulted in a va-

riety of understandings of what clusters actually are. To develop a meaningful definition of 

clusters, section 2.2 reviews the historical evolution of the concept and the main Schools of 

Thought that have provided different, but complementary insights about clusters. Section 2.3 

then develops a definition of clusters based on their key dimensions that will serve as foun-

dation for the remainder of this study. Based on this understanding, section 2.4 reviews stu-

dies that have investigated how clusters influence firm performance and derives the first set 

of hypotheses. It also exposes the need for exploration of further internal characteristics that 

serves as key rationale for the subsequent research process. The chapter concludes with the 

summary of the findings in a baseline model. 
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2.1   Clusters – A Seemingly Chaotic Concept24

Within the literature on clusters there is a large proliferation of definitions that has caused 

much confusion and difficulties when one tries to communicate about it (see table 1). 25 The 

main reason for this situation is that due to their popularity clusters are studied by a variety 

of scholars from different fields such as economists, social scientists, and strategists, but also 

by a growing number of business practitioners and policy makers. All of them tend to ap-

proach the phenomenon differently, adding their specific views, terminologies, theoretical 

and practical frameworks, and languages to the cluster discourse. While it certainly adds 

richness to it, this circumstance also makes it incredibly difficult to delineate what constitutes 

the core of the cluster concept and where its boundaries should be drawn.  

 

Author(s) Definition 

Crouch/Farrell (2001), p. 163    “The more general concept of ‘cluster’ suggests something looser: a 

tendency for firms in similar types of businesses to locate close to-gether, though without having a particularly important presence in an area.”

Feser (1998), p. 26  “Economic clusters are not just related and supporting industries 

and institutions, but rather related and supporting institutions that are more competitive by virtue of their relationship.”

Pietrobelli/Barrera (2002), p.  “A cluster is defined as a group of enterprises spatially close, and 

542.                                specialized in the development of a similar or the same product.”

Simmie/Sennett (1999), p. 51  “We define an innovative cluster as a large number of intercon-

nected industrial and/or service companies having a high degree of collaboration, typically through a supply chain, and operating under the same market condition.”

Rosenfeld (1995), p. 7.  “A [cluster is] a geographically bounded concentration of interd  e-

pendent businesses with active channels for business transactions, dialogue, and communications, and that collectively shares common opportunities and threats.”

Swann/Prevezer/Stout  “A cluster means a large group of firms in related industries at a 

(1998), p. 1                          particular location.”

van den Berg/Braun/ van      “The popular term cluster is most closely related to this local or re-Winden (2001), p. 187.  gional dimension of networks…of specialized organizations, whose 

production processes are closely linked through the exchange of goods, services and/or knowledge.”

Table 1 - An overview of different cluster definitions 

Additionally Porter for example, defines clusters as “a geographically proximate group of inter-

connected companies and associated institutions in a particular field, linked by commonalities and 

 

24     The title of this chapter is based on Martin and Sunley’s (2003) highly influential review of the cluster concept 

in which the authors critically examine its definitions, theorizations, empirics, and benefits.  25 The aim of this discussion is to show the vast proliferation of cluster definitions and concepts, which serves 

as basis to develop a workable definition in section 2.3 and that will guide the remainder of this study.    
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complementarities.”26 Clusters encompass a large array of specialized suppliers, service com-

panies, related downstream and upstream industries, producers of complementary products, 

specialized infrastructure providers, governmental agencies and other institutions providing 

specialized services such as training, education, market research as well as technical support. 

Porter’s definition highlights that clusters consist of a variety of actors from different fields 

which are somehow linked to each other. These links can be horizontal and vertical. Clusters 

can be centered on small firms and large firms or a mix of those. Important for cluster forma-

tion is that these actors are geographically close to each other as this represents a key defin-

ing dimension.  

Echoing Porter, Hakanson underlines that clusters “consist of and are defined by [related] value-

adding activities in a set of linked companies and institutions”27, where relatedness stems from 

similarity and complementarity of activities. In a similar way, Maskell and Lorenzen see 

clusters as “co-localization of separate economic entities, which are in some sense related, but not 

joined together by any common ownership or management.”28 Picking up the notion of related-

ness, Feser and Lugar define clusters as “concentrations of businesses that co-locate because of 

trading (buyer-supplier) relationships and/or to share common factor markets (including infrastruc-

ture, knowledge resources, and labor) and/or common goods markets.”29

While in the former definitions clusters can encompass institutions and firms from related 

industries, other authors take a more narrow view on clusters. Hill and Brennan for example 

define clusters as “concentrations of competitive firms or establishments in the same industry.”30

This type of clusters is also known as sectoral or industry clusters. As Romanelli and Khessi-

na explain, firms in these clusters tend to produce the same or similar goods and services.31

Feser and Bergman on the other hand, completely dismiss the geographical dimension. In-

stead they define clusters “as sectors related through formal production linkages, regardless of geo-

graphical proximity.”32 The geographical dimension is also absent in Roelandt and colleagues’ 

very broad definition of clusters “as economic networks of strongly interdependent firms linked in 

a value-adding production chain. In some cases, clusters encompass strategic alliances with agents in 

the knowledge infrastructure, such as research institutes, universities, engineering companies and 

firms of consultants.”33 New in this definition is that firms in clusters can be organized in spe-

cialized networks as opposed to loosely defined relationships or related activities. 

 

26 Porter (1998b), p. 199. 

27 Hakanson (2005), p. 443. 

28 Maskell/Lorenzen (2004), p. 991. 

29 Feser/Luger (2003), p. 3. 

30 Hill/Brennan (2000), p. 67. 

31 See Romanelli/Khessina (2005), p. 346. 

32 Feser/Bergman (2000), p. 3. 

33 Roelandt et al. (1999), p. 315. 
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Thus, the lack of a common understanding about the key characteristics of clusters has given 

authors ample opportunities to come up with their own definitions and applications of the 

concept. 

Recognizing that clusters appear in different forms and sizes, some authors propose to group 

clusters into ideal types or to classify them according to their evolutionary stage. Based on 

their empirical work, Gordon and McCann identified three different types of cluster. That is, 

a model of pure agglomeration, an industrial complex model, and a social network model 

(see figure 5).34

 

Agglomeration                     Industrial Complex                        Social Network

 

Regional                  Regional            Various                 Economic              Directed horizontal customers, suppliers,       lead-                institutional              and social               or vertical value manufacturers            company          actors                 relatedness           chain link

 

Figure 5 - Cluster typology according to Gordon and McCann 

In a pure agglomeration model firms, although they are geographically concentrated in a given 

location, are neither related nor do they have any links with each other. In industrial complex-

es on the other hand, small firms are grouped around large firms in hierarchical buyer-

supplier relationships. Finally, social networks are characterized by mutual trust relations be-

tween key decision-making agents in different organizations.  

While Gordon and McCann based their typology on different theoretical perspectives, Ro-

senfeld distinguishes clusters according to their performance implications. Working or overa-

chieving clusters represent the most sophisticated and beneficial clusters as they are the most 

productive ones due to a high-degree of self-awareness and dense inter-firm networks. La-

tent or underachieving clusters present opportunities that have yet not been exploited to their 

fullest extent, while potential clusters have some of the ingredients necessary to be successful, 

but lack some key inputs and a critical mass.  

Particularly problematic about all such cluster typologies is that none of the concepts itself 

can explain clusters as they appear in real life, because elements of each of them can co-exist 

 

34   See Gordon/McCann (2000), p. 515. 
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in certain industries and/or regions.35 Hence, it is difficult to judge under which particular 

circumstances one cluster type should be more applicable than another. Assigning a real life 

cluster to one of these types would therefore inevitably be an arbitrary process, which signif-

icantly reduces the practical applicability of such typologies.  

As an alternative, Aziz and Norhashim propose to identify clusters according to their evolu-

tionary development. Drawing heavily from technology, product, and industry lifecycle con-

cepts36, these authors develop a cluster lifecycle model consisting of six stages (see figure 6).  

 

Antecedence          Embryonic          Developing          Mature

End

cluster                  cluster               cluster

 

Transformation         Declining cluster

Figure 6 - Cluster lifecycle 

(Source: Aziz/Norhashim (2008), p. 367.) 

 

The antecedent stage is the early phase of a cluster where growth is either endogenous or ex-

ogenous initiated by industrial policies. In the embryonic stage a cluster shows first signs of 

agglomeration without the existence of links and networks between firms. Developing clusters

have reached a critical mass in which links in clusters develop and become active. Mature 

clusters reach their peak stage in which the common industry or technology denominator has 

matured and growth and performance show no signs of further growth. Declining clusters

have already peaked and are now in a state of decreasing returns. Clusters in the transforma-

tion stage are mature or declining clusters that have successfully avoided their demise by 

finding new growth opportunities.  

The authors base their arguments on the notion that firms in clusters share similar resources 

and technologies or target similar markets thus belonging to similar industrial sectors. There-

fore, their approach requires to first identify the common denominator of a cluster that caus-

es firms to co-locate and then to assess its maturity. This then serves as evidence to deter-

mine the evolutionary stage of the cluster as a whole.37 The main contribution of lifecycle 

models is the idea that besides different structural characteristics clusters also undergo cer-

tain development stages that have specific consequences for firms and policy makers. In 

practice however, it is very difficult to determine the exact development stage of a given real 

life cluster, as it is very likely that its firms will share more than one common resource or 

technology and also belong to more than one industrial sector. How then should a researcher 

 

35   See vom Hofe/Chen (2006), p. 15. 

36 See for example Cainarca/Colombo/Mariotti (1992), pp. 49ff. and Anderson/Zeithaml (1984), pp. 6ff. 37 See Aziz/Norhashim (2008), pp. 367f. 
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decide which one of the various possible denominators is responsible for the current growth 

of a cluster and at what point in time it may turn into a rigidity? 

As a result of this vast proliferation of different cluster definitions, typologies, classifications, 

and models, many researchers tend to (accidently or deliberately) confuse the cluster concept 

with other related and antecedent concepts of geographical proximity. Silicon Valley, which 

is one of the most studied regions in literature, was already referred to as “regional net-

work”38, “industrial district”39, “technology district”40, “new industrial space”41, “innovative mi-

lieu”42, “agglomeration”43, and “learning region“44 among others.  

It is equally not unusual to see studies in which authors regularly switch between the “clus-

ter” and one or more of the other related concepts.45 For this reason, it is important to first 

understand the evolution of the cluster concept and its theoretical foundation before any 

useful definition can be derived and before any meaningful discussion about its impact on 

firm performance can be led. Therefore, the next section reviews the main Schools of 

Thought that have contributed the most to today’s understanding about clusters, that have 

provided valuable answers about their key constituting characteristics, and that have expli-

cated the types of competitive advantages they provide. 

 

2.2   Review of the Main Cluster Schools of Thought 

 

2.2.1   Overview of the Historical Evolution of the Cluster Concept 

The following sections retrace the historical evolution of the cluster concept and the main 

Schools of Thought that have contributed the most to its current understanding. All Schools 

arose against the background of distinct historical events that have significantly altered the 

competitive landscape and the way in which firms interact with their local environment. 

Their distinct historical context, basic premises, and main propositions regarding the com-

petitive advantage of firms through clusters are summarized in table 2.46

 

38 Saxenian (1990), p. 91. 

39 Markusen (1996), p. 306. 

40 Storper (1997), p. 156. 

41 Scott (1988), p. 4. 

42 Castells/Hall (1994), p. 144. 

43 Audia/Rider (2010), p. 362. 

44 Florida (1995), p. 531. 

45 See for example Shaver/Flyer (2000); Canina/Enz/Harrison (2005); Folta/Cooper/Baik (2006); 

McCann/Folta (2011). 

46 See for the following discussion also Rocha (2004), pp. 368ff. 
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For many, the conceptual starting point of modern research about clusters is Marshall’s no-

tion of industrial districts in England at the end of the 19th century.47 During this time Mar-

shall witnessed the dawn of a new age and a paradigmatic shift in production that Piore and 

Sabel would later call the “first industrial divide”48. A manifestation of this divide was the 

emergence of the large, vertically integrated corporation that drew its success from internal 

economies of scale and the production of standardized goods. As new powerful competitors 

these corporations threatened to replace the small craft-based firm. Yet to the surprise of 

Marshall, all over England and Europe small firms not only survived this transition, but also 

continued to thrive in environments that would come to be known as industrial districts. 

Besides a lively and vivid description of the industrial districts of his time, Marshall was also 

able to convincingly explain how they enabled small firms to successfully compete with 

large corporations. His arguments rest on two mechanisms that he observed during his stu-

dies: external economies of scale and an industrial atmosphere that was present among the firms 

in the district; both are subject to discussion in section 2.2.2. 

After Marshall’s initial contribution, industrial districts received little to no attention. This 

lack of scholarly interest can be explained by the widening of the industrial divide due to the 

ongoing success of the vertically integrated firm. What followed was the construction of in-

stitutions designed to create and support predictable mass-markets based on rigid labor 

laws, product regulation, widening of the welfare state, controlled capital flow, and centra-

lized governments.49

This situation was prevalent until in the early 1970s and 1980s a series of drastic events de-

manded economic, social, and institutional changes which together led to a general crisis of 

the industrial system, i.e. mass-production through large independent firms. Increased un-

certainty about the future prospect of individual markets arose mainly due to external 

shocks such as the declining power of organized labor, the suspension of fixed exchange 

rates and the introduction of floating currencies, the oil crises of the 1970s and 1980s, and a 

shift in public policy towards increased liberalization and competition. The resulting de-

mand crisis led to slow growth and low productivity gains, which made it difficult for large 

firms to profit from economies of scale. This caused a reduction of the efficiency advantage 

of mass production relative to craft production.50

At this time highly competitive industrial regions in central and north-east Italy and in 

southern and central California emerged that were characterized by vertically disintegrated 

production, dense inter-firm networks, and local labor markets. They were said to be con-

crete manifestations of flexible and specialized production models whose emergence 

 

47 See Marshall (1920) and Marshall (1927). 

48 Piore/Sabel (1984), p. 5.  

49 See Marangoni/Solari (2006), p. 80. 

50 See for a summary of the events Piore/Sabel (1984), pp. 165ff. 
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represented the “second industrial divide”51, that leads back to craft methods of production 

and the comeback of the region as the center of economic activity.52

While setting out to explain their remarkable success in recessionary times, Italian and 

American scholars re-discovered Marshall and his concept of industrial districts. Known as 

Italian Industrial Districts and Californian Technology Districts, these scholars argued that 

one factor that contributed to the success of these regions was precisely their vertically disin-

tegrated production in inter-firm networks. The other factor that was perceived as being even 

more important, however, was the way in which these firms were embedded in the social and 

institutional context of their regions. An atmosphere of mutual trust and cooperative relation-

ships allowed them to flexibly adjust their production to fluctuating demand and thereby 

avoid the high fixed costs that plagued the vertically integrated firm. As a consequence, for 

the first time in the history of the research of competitiveness the focus shifted from the indi-

vidual firm to the socially embedded collective of firms, i.e. the industrial district. This deci-

sive transition and the impact it had on the cluster discourse is discussed in the sections 2.2.3 

and 2.2.4. 

If the 1970s and 1980s were characterized by dramatic changes that led to increased envi-

ronmental uncertainty within nation states, then the 1990s saw the simultaneous advent of 

two powerful contextual forces that drastically altered the global competitive landscape: the 

globalization of markets and rapid technological change.53

At the beginning of the 1990s, deregulation and liberalization of industries and markets took on 

a global scale and led to a sharp decline of artificial trade barriers. Increased foreign direct 

investment (FDI) and the widening of international trade agreements helped to spread these 

trends. They set in motion a process of macro-regional integration in many parts of the world 

that gave rise to new emerging market economies. As a consequence, it became easier for 

firms to do business within and across national borders.54

Rapid technological change in ICT on the other hand, caused an increased pace of innovation 

that led to shortened product life cycles. This eroded competitive advantages that previously 

have been assumed as being sustainable.  

These changes created a new competitive landscape that has been associated with “hyper-

competition”55 and “high velocity markets”56. For many researchers and practitioners the advent 

of this new competitive landscape represents the ultimate transition to a highly dynamic 

environment from the 1990s onward.57 It has even prompted some to proclaim the “death of 

 

51 Piore/Sabel (1984), p. 6. 

52 See Storper (1997), pp. 3f. 

53   See Held/McGrew/Goldblatt (1999), p. 13 and Longhi/Keeble (2000), p. 45. 54 See Dunning (2000), p. 11. 

55 D'Aveni (1994), pp. xiii and 217f. 

56 Eisenhardt (2000), p. 1106. 

57   See the overview in McNamara/Vaaler/Devers (2003), pp. 262f. 
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distance”58 as geographical proximity is perceived as becoming increasingly obsolete: why, 

after all, should geographical proximity matter when advances in ICT and falling trade bar-

riers have so drastically reduced the costs of transporting goods and information across geo-

graphical space? 

Yet, at the same time as the geographical dimension has been put to rest in some areas, it has 

also sparked renewed interest in others. Despite all counter arguments, geographical concen-

trations of firms in electronics and high-tech in Silicon Valley, film industry in Los Angeles, 

ceramic tile and fashion in north-east Italy, automotive and machinery in south-western 

Germany, pharmaceuticals in north Switzerland, medical devices in Massachusetts, services 

in Bangalore, and manufacturing in south and east China to just name a few still serve as 

highly cited success stories for vertical disintegration and local specialization. How, one 

could ask, can the mere existence and success of these specialized regions be explained in a 

highly dynamic environment amidst globalization and advanced ICT? 

To find an answer, a traditional explanation for the co-existence of globalization and local 

specialization would rest upon Adam Smith’s seminal insight that “the division of labor is li-

mited by the extent of the market.”59 This means that globalization provides increased incentives 

for firms to specialize in certain economic activities as it extends the size of the market and 

thereby increases the likelihood that they can find a buyer for their specialized products. 

Therefore, globalization will lead to more, rather than less, regional specialization and by 

consequence will lead to an increase in geographical concentration of economic activities.60

While explaining its persistence, the theory of specialization does not explain what kind of 

activities are most likely to be geographically concentrated. To examine this question, tradi-

tional trade theories of the Ricardo and Heckscher-Ohlin type suggest that nations will spe-

cialize in those industries in which they hold a comparative advantage. The initial endow-

ment with immobile production factors like capital and labor are therefore the main drivers 

for national and international trade. The theories argue that those countries who hold dissi-

milar resource endowments will exchange dissimilar goods with each other.61

In reality, this story-line only explains part of world trade, that is, inter-industry trade that 

takes place between developed and developing countries. Much of the world trade, howev-

er, is intra-industry trade that happens between high-income countries that show a striking 

similarity in their industry composition and that hold similar resources.62 Moreover, they 

also exchange similar products with each other that are highly differentiated and know-

ledge-intensive.  

 

58 Cairncross (1997). 

59 Smith (2007/1776), p. 24. 

60 See Dunning (2000), p. 15. 

61 See Rocha (2004), p. 373f.; Ricardo (1817); Heckscher (1919); Ohlin (1933). 62 See Brülhart (2008), p. 19. 
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As shown in the sections 2.2.5 to 2.2.9, specialization and geographical concentration assist 

firms in this new competitive landscape by providing opportunities to accumulate valuable 

knowledge stocks in a specialized field of expertise; a process which depends on social inte-

raction and that to some degree is spatially sticky. Learning and the accumulation of know-

ledge increases firms’ ability to compete on innovation, productivity, and technological so-

phistication rather than on low-cost. Thus, globalization triggers regional concentration of 

knowledge-intensive activities by making them a key source of competitive advantage.  

Within this context, the literature has divided into two streams: the economic one focusing 

mainly on the external economies highlighted by Marshall, and the socio-economic one, 

which highlights the social, cultural, and institutional dimensions of clusters (see figure 7).  

 

Late 18th                                          Industrial Districts and early External economies 19th century

 

1970s to                             New Marshallian               Californian School

1980s                         Industrial Districts             Traded and untraded 

Social embeddedness              interdependencies

 

1990s                                                                    Porter’s Innovative Milieu Competitiveness School    New Economic Geography onwards Innovation as product Competitive advantages Increasing returns of the local context through clusters

Economic perspective

 

Innovation and Learning Nordic School of         Geography of Innovation Clustering of innovative Localized learning activities and innovation

Socio-economic perspective

Figure 7 - Historical evolution of the cluster concept 

The first stream encompasses Porter’s Competitiveness School (section 2.2.5) and Krugman’s 

New Economic Geography (section 2.2.6), while the Geography of Innovation (section 2.2.7), 

the Innovative Milieu School (section 2.2.8), and the Nordic School of Innovation and Learn-

ing (section 2.2.9) fall into the second stream. 

The next sections provide an intensive discussion of the different Schools of Thought, the 

historical context of their theoretical development, and their main contributions to the cluster 

discourse. 
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2.2.2   Marshall’s Industrial Districts

The starting point of modern research about clusters is Marshall’s work on industrial dis-

tricts. Based on his observations about the location pattern of economic activity in 19th cen-

tury England, he defines an industrial district as “the concentration of large numbers of small 

businesses of a similar kind in the same locality.”63 The historical reference of comparison is the 

internal economies of scale of large companies that thrived during the second industrial rev-

olution.64

According to Marshall, industrial districts enable small and medium sized enterprises 

(SMEs) to profit from external economies of scale. They increase their efficiency through a 

high degree of division of labor and allow each firm to focus on one step of the production 

process.65 In this way, industrial districts represent an alternative form of industrial organi-

zation as compared to the production on a large scale performed by vertically integrated 

firms. In his work, Marshall identified several external economies and diseconomies when 

locating in industrial districts (see table 3). 

 

External economies                              External diseconomies 

x   Presence of skilled labor                        x    Higher wages 

x   Availability of specialized related industries    x    Higher ground rents 

x   Industrial atmosphere                        x   Threat of competitive rigidity and economic 

x                                                   decline   Access to market information 

Table 3 - Economies and diseconomies of industrial districts 

Industrial districts offer an attractive market for skilled labor that benefits employers and 

employees alike by minimizing the economic risk for both parties as compared to isolated 

locations. While employers gain access to “a good choice of workers with the special skill which 

they require”66 employees benefit from the presence of many potential employers, which give 

them and their families higher chances of finding a new or better job should they need or 

wish to look for one. 

Similar forces also favor the “growth in the same neighbourhood of industries of a supplementary 

character”67 that allow for dividing the process of production into several small steps. Due to 

extensive division of labor, firms in districts can even make economical use of highly specia-

lized production factors, although they might be difficult to purchase or maintain in the first 

place.68 Ultimately, these effects lead to internal and external economies that mutually rein-

force each other. Specialized manufacturers of intermediate goods are able to operate at 

 

63 Marshall (1920), p. 277. 

64 See Rocha (2004), p. 369. 

65 See Marshall (1920), p. 271. 

66 Marshall (1920), p. 271. 

67 Marshall (1920), p. 272. 

68 See Marshall (1920), p. 271. 
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higher capacity, while supplying industrial districts with their specialized inputs.69 This pro-

vides the scale needed for suppliers to further invest into refining and upgrading their skills 

and work for the productive advantage of the final manufacturers.70

Trust and a shared culture in industrial districts on the other hand, enhance the flow of tech-

nical knowledge among skilled workers and specialized suppliers creating an industrial at-

mosphere. It emerges “in districts in which manufacturers have long been domiciled, a habit of 

responsibility, of carefulness and promptitude in handling expensive machinery and materials becomes 

the common property of all.”71 It represents the fertile ground for the development of new ideas 

and innovations that are taken up, upgraded, and then diffused by other members of the 

district. It is as “the mysteries of the trade become no mysteries; but are as it were in the air.”72

Similar processes are at work when it comes to the acquisition of market related information

regarding products and services. For certain transactions potential buyers usually have to 

conduct personal research about suitable price-quality combinations. The required effort 

increases quickly, if the transactions are complex and/or non-standardized or if the buyer 

has not much time available. In these cases, personal contact and inspections are necessary to 

ensure a successful purchase. Yet, even for long-established supplier-buyer relations agglo-

merations can be beneficial. When production steps have to be frequently adjusted or are 

difficult to predict both sides rely on timely and effective contact. And the higher the number 

and intensity of required changes the more beneficial agglomerations become.73

Besides these economies, industrial districts also impose certain external diseconomies on 

their member firms such as higher wages and ground rents. In addition, industrial districts 

that depend mainly on one industry are in a constant threat of decline in case demand falls 

or supply runs out.74 Therefore, Marshall favors industrial districts that are comprised of a 

variety of distinct industries as they increase their resilience against economic shocks. 

Summing up, Marshall’s biggest contribution was the notion that proximity generates signif-

icant efficiency advantages for SMEs, which enable them to profit from similar economies as 

large corporations. And secondly, by introducing the socio-cultural dimension of industrial 

districts he set the basis to analyze their non-economic dimension that has received so much 

attention since the New Industrial District School sparked renewed interest into the pheno-

mena in the 1970s.75

 

69 See Hoover (1971), p. 78. 

70 See Cortright (2006), p. 8. 

71 Marshall (1920), p. 271. 

72 Marshall (1920), p. 271. 

73 See Marshall (1927), p. 285. 

74 See Marshall (1920), p. 227. A modern example represents the automotive industry in Detroit, USA, which 

experienced a sharp decline in demand due to the economic crisis in 2008 followed by a massive restructur-ing of the whole sector and a partial takeover by the state. 

75 See Rocha (2004), p. 369. 
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2.2.3   New Marshallian Industrial Districts 

In the 1970s Italian scholars re-introduced Marshall’s concept of industrial districts as a 

framework to explain the economic success of central and north east Italian regions. These 

regions, labeled by some as “Third Italy”76, were home to a large number of SMEs specia-

lized mainly in the higher-quality end market of light, labor-intensive industries such as 

clothing, textile, and furniture and related metalworking and machine tools sectors.77 Al-

though the majority of the firms were very small and partly employed less than ten workers, 

the share of their products in Italy’s overall manufacturing export accounted for 27,7 % in 

1977.78 Due to their success in recessionary times, the concept was also applied to certain 

other regions in countries such as Germany, Denmark, Spain, and the USA.79

Although definitions of what exactly constitutes a Marshallian industrial district vary, some 

important recurring themes can be identified. These themes center (a) around the appropri-

ate unit of analysis and (b) the complex mix between social, cultural, and institutional factors 

that facilitate trust and cooperation and curb excessive competition between actors in the 

district.80

According to Italian scholar Becattini, the success of the firm is deeply rooted in the territory 

and can thus not be analyzed without reference to its regional origin. He defines an industri-

al district as “a socio-territorial entity which is characterized by the active presence of both a commu-

nity of people and a population of firms in one naturally and historically bounded area.”81 Firms lo-

cated in such districts profit from an industrial atmosphere, which was already noted by 

Marshall, and that constitutes their socio-economic dimension in which “community and firms 

tend to emerge”82. As a result, a shared set of common norms, values, and a body of know-

ledge links firms to one another and creates a balance between cooperation and competition. 

This is further extended by formal regional and local institutions that serve to resolve con-

flicts and provide real services to the large base of SMEs such as worker associations, tech-

nical schools, credit co-operatives, networks of local banks, and development agencies.83 It is 

this thick institutional context which is seen as a key feature of industrial districts and 

which differentiates them from other forms of network production (see figure 8).  

 

76 Brusco (1990), p. 13. 

77 See Zeitlin (1992), p. 282. 

78 See Amin (1989), p. 114. 

79 For a comprehensive review see Sabel (1989). 80 See Whitford (2001), p. 40. 

81 Becattini (1990), p. 38. 

82 Becattini (1990), p. 38. 

83 See Brusco (1992), p. 178 and Whitford (2001), pp. 41f. 
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Figure 8 - The Italian Industrial District 

Through a rich body of empirical examples and case studies several other structural charac-

teristics have been identified:84

x   An extensive division of specialized labor that serves a common narrowly defined 

product-market and which facilitates the exchange and integration of technical 

knowledge; 

x   The existence of an information network about supply and demand markets due to 

geographical proximity that contributes to convert individual knowledge to collective 

capabilities for the district as a whole; 

x   A highly skilled workforce which is the result of inter-generational transfer of know-

ledge and formal training at technical schools and larger firms. 

Together these characteristics lead to a highly interdependent network between small and 

larger firms as well as between merchants who serve as middle-men responsible for market-

ing and distribution of intermediate and final goods. These networks, as Amin in his analysis 

notes, rely on intensive subcontracting between their actors based on short-term contracts. 

As a consequence, production runs are short and highly flexible, costs and risks can be 

spread out, and demand even for small batches of customized products can be met. Vertical 

disintegration introduces market mechanisms into the production process and forces firms to 

specialize, exploit economies of scale, cut costs, and allocate resources to places where they 

can be used most efficiently. It is this latter phenomenon, which is responsible for the co-

existence of cooperation and competition within industrial districts.85 The success of the dis-

trict firms rests on their interdependence; one firm alone, regardless how competent it is, 

would not be able to achieve the maximum of economies possible. Therefore, Becattini ar-

 

84 See Asheim (2000), p. 418. 

85 See Amin (1989), pp. 115ff. 
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gues that the proper unit of analysis should not longer be the single firm, but the industrial 

district as a whole.86

With their rich empirical and theoretical revival of Marshall’s initial work, the New Marshal-

lian Industrial District School provided three main contributions to the literature on clus-

ters.87 First, it extended the focus of analysis from the individual firm to the community of 

firms. Second, the success of the district and its member firms relies not only on economic 

and financial factors, but also on socio-cultural ones. Third, firms are deeply embedded into 

their regional context and therefore need to be capable to tap into and exploit their economic 

potential.  

A major weakness of the concept however, is the fact that its theoretical insights are heavily 

dependent on the Italian example, its complex historical and cultural roots, the dominance of 

a vast number of SMEs, and its focus on traditional craft based industries. These shortcom-

ings significantly limit the generalization and application of the New Marshallian District 

School’s insights to other contexts such as countries that show a strong tendency to more 

competitive norms of economic behavior or advanced and innovative high-tech industries.88

This inability triggered the emergence of the Californian School of Thought, which based its 

premises on a general theory of the firm. 

 

2.2.4   The Californian School 

The second School of Thought that emerged in the 1980s was the Californian School.89 It fo-

cused its attention on successful technology districts in southern and central California that 

were comprised of geographically concentrated, specialized, and vertically disintegrated 

networks of firms and institutions. Due to the very different institutional environment in 

these regions, this school chose a different theoretical perspective in explaining the existence 

of these districts, namely through a transaction cost based analysis.  

The main argument rests on the assumption that certain external factors give rise to in-

creased uncertainty, which is met by externalization of production steps to minimize the 

risk of creating overcapacity and to maximize the benefits of specialization. Vertical disinte-

gration of production leads in turn to an increased number of external transactions based on 

input-output relations. Under specific circumstances these transactions are more frequent, 

less predictable, and more complex leading to an increase in transaction costs. Geographical 

distance also increases costs and at some point the feasibility of vertical disintegration dimi-

nishes. Yet, flexible production systems such as the just-in-time or product customization 

concepts require a dense set of inter-firm links between selected sets of producers.90 This en-

 

86 See Becattini (1989), p. 123ff. 

87   See Rocha (2004), p. 372 and Bahlmann/Huysmann (2008), p. 308. 88 See Storper (1997), pp. 7f. 

89 The main representatives of this School of Thought are Scott (1988), Scott/Storper (1992), and Storper (1997).  90 See Storper/Allen (1989), p. 26. 
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courages agglomeration, which is the result of firms’ pursuit to reduce transaction costs, and 

subsequently increases the advantages of flexibility, risk minimization, and specialization 

(see figure 9).91 These advantages are external economies, because they lower input costs and 

increase the probability of successful sales and purchases within the regional network of 

firms. 

 

Minimize risk of 

Reduce 

uncertainty         resource misallocation overcapacity and 

Flexible 

Vertical 

disintegration                 systems production  Agglomeration

Increase           Maximize cost reduction 

specialization         and learning effects

Figure 9 - Core logic of the Californian School 

The fact that the Californian School based its analysis on a general theory of the firm leads to 

a greater coverage of the model and represents a major extension to the Marshallian Indus-

trial District School. It allows the inclusion of firms of all sizes, different sectors including the 

services industry, and regions of different historical and institutional contexts. Yet, a major 

weakness of this approach is its focus on measurable traded interdependencies. As Storper 

himself, a major representative of the Californian School, acknowledges, in some instances 

“the direct local input-output relationships between firms are not dense enough to account for either 

the size of the agglomerations or for a high proportion of what goes on in the sector.”92

This is particularly evident in the case of the San Francisco Bay area, a region that encom-

passes Silicon Valley and that is known for being home to a large array of knowledge inten-

sive high-technology sectors. In a survey among small high-tech firms Oakey, Rothwell, and 

Cooper found that more than 45 % and 70 % of their respondents acquired their inputs and 

sold their products primarily outside their home region, respectively. This led them to con-

clude, that the cost advantages of intraregional input-output links are not the only reasons 

for locating in these clusters.93 To account for the additional effects, Storper introduced the 

concept of untraded interdependencies. That is, region-specific socially constructed assets 

such as conventions, norms, and informal rules that are responsible for most of the transac-

tion cost savings generated through clusters.94 Under this institutional regime firms learn 

about each other’s habits and capabilities over time and this learning substitutes to some 

extent the need for hierarchical coordination. Any free-rider or defector, that violates these 

 

91 See Storper (1997), p. 9. 

92 Storper (1997), p. 12. 

93 See Oakey/Rothwell/Cooper (1988), pp. 68f. This modest impact of input-output linkages on geographical 

clustering has also been shown by Erikson’s (1974) and Pred’s (1976) studies of older industrial regions as well as Chapman and Walker’s (1987) study on high-technology production spaces. 

94 See Storper (1997), p. 5. 
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unwritten codes of conduct, faces the risk of punishment and exclusion from the community 

together with the associated economic costs.95

Using the motion picture industry of Los Angeles as an example, Storper was able to show 

how trust and experience regulate repeated transactions among firms and significantly re-

duce the likelihood of opportunistic behavior. As a result, these institutionalized norms and 

conventions determine what constitutes good behavior and “make possible levels of vertical and 

horizontal disintegration that would not be possible in the presence of other sorts of actions frame-

works”.96

Again, the purely economic perspective, which is manifested in the transaction cost based 

analysis, is augmented by the analysis of untraded interdependencies to grasp the socio-

cultural factors of technology districts. So, the Californian School came “full circle to rejoin the 

initial authors of the flexible-specialization thesis (and the Marshallian theme of ‘atmosphere’).”97

What remains is the fact that the Californian School contributed to extend the model of ag-

glomerations, industrial districts, and clusters beyond the Italian example. It showed not 

only how the externalization of economic activities leads to dense inter-firm networks, which 

give rise to untraded interdependencies, but also how exactly this industrial atmosphere 

contributes to the efficiency of its member firms. 

 

2.2.5   Porter’s Competitiveness School

Porter’s concept of clusters draws heavily on his competitive strategy framework in which he 

explains how firms and nations through their respective industries can achieve and sustain 

competitive advantage.98 It is through this perspective that Porter “accidently discovered” 

clusters as a valuable research avenue. Based on his studies on “The Competitive Advantages of 

Nations”99, Porter identified clusters as main drivers of a nation’s competitiveness.100 Accor-

dingly, in his subsequent work he repeatedly centers his arguments on the themes of compe-

titiveness, productivity, and upgrading.101 Competition, Porter argues, imposes pressure on 

firms and forces them to constantly upgrade their activities and innovate in order to stay 

ahead of their rivals. Clusters are central to firms and nations, because they enhance their 

competitiveness, that is, their economic success relative to their rivals.102 Therefore, it is es-

sential to first understand his approach to competition, strategy, and competitive advantage 

before turning to a detailed discussion of his conceptualization of the cluster phenomenon. 

 

95 See Storper/Allen (1989), p. 30. 

96 Storper (1997), p. 101. 

97 See Storper (1997), p. 11.  

98 See Caves/Porter (1977); Porter (1980); Porter (1985); Porter (1991). 99 See Porter (1990). 

100 See Porter (1990), p. 152. 

101 Porter (1991), p. 111. 

102 See Porter (1991), p. 96. 
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Porter’s Approach to Competition  

Central to Porter’s competitive strategy framework is his view that the sources of competi-

tive advantage lie outside the firm, that is, in the structure of its industry. The industry struc-

ture itself is perceived as being constant and shaped by five competitive forces, which define 

its relative attractiveness.103 The firm on the other hand is defined as a bundle of value activi-

ties, which determine its cost structure and ability to create value.104 A firm’s performance is 

the result of how a firm utilizes its value activities to gain a favorable position within its in-

dustry compared to its competitors. The better the firm’s position, the higher is its competi-

tiveness, for it can realize competitive advantages and gain monopoly rents. A favorable po-

sition can arise either from cost advantages or from the firm’s ability to differentiate itself 

from its competitors and demand a premium price for its products and services that exceeds 

the additional costs. For Porter, strategy is a configuration of value activities aiming at 

creating competitive advantage based on differentiation or low cost where much “depends on 

a sophisticated understanding of industry structure.”105 Successful implementation of value activ-

ities, however, is costly and requires tangible and intangible assets such as capital, technolo-

gies, and human resources as well as information, knowledge, and skills.106 Clusters, then, 

represent an attractive opportunity to increase the productivity and innovative capacity of a 

firm’s value activities, because they “help any company in any industry to compete in the most 

sophisticated ways.”107 Therefore, the next section discusses in detail Porter’s view on clusters.

 

Porter’s Cluster Concept

Given his theoretical background, it is not surprising that for Porter “much of competitive ad-

vantage lies outside a given company or even outside its industry, residing instead in the locations of 

its business units.”108 What is new, however, is the latter part in his statement. In this new way 

of thinking competition is dynamic and does not longer take place on a local, but on a much 

broader, global scale. While globalization has rendered comparative advantages in labor and 

capital almost obsolete, it increased the importance of innovation and productivity for the 

competitiveness of firms, industries, and even whole nations. From this perspective, links to 

buyers, suppliers, and institutions, all of which are intensely local, are decisive to create new 

skills and capabilities to improve and upgrade.109 Hence, competitiveness depends as much 

on the local business environment as it does on managerial choices and the sophistication of 

 

103 These five forces are the power of suppliers and buyers, the threat of substitutes and new entrants, and in-

dustry rivalry (see Porter (1980), p. 4). 

104 See Porter (1985), p. 37. 

105 Porter (1991), p. 104. 

106 See Porter (1991), p. 102. 

107 Porter (1998a), p. 86. 

108 Porter (2000a), p. 254. 

109 See Porter (1990), p. 158. 
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company operations110: “The environment shapes how activities are configured, which resources can 

be assembled uniquely, and what commitments can be made successfully.”111

This business environment is created through six attributes that have the greatest influence 

on a firm’s ability to innovate and upgrade and which converge in what he calls the “di-

amond”112. The diamond shapes “the information firms have available to perceive opportunities, the 

pool of inputs, skills and knowledge they can draw on, the goals that condition investment, and the 

pressures in firms to act.”113

The most important country specific attributes are factor and demand conditions, related 

and supporting industries, and firm strategy, structure and rivalry (see figure 10). Factor con-

ditions comprise human, capital, and natural resources as well as infrastructure. The pres-

ence, quality, and specialization of these factors results in improved productivity. Innovative 

related and supporting industries facilitate transfer of knowledge between firms and also posi-

tively influence productivity. Demand conditions are characterized by local presence of so-

phisticated and advanced buyers who continuously stimulate innovations. And finally, firm 

strategy and competition force companies to produce innovations and improve their produc-

tivity. Further influences on the environment for competitive advantage within clusters are 

chance events and government. 

 

Chance                      Firm strategy, structure 

and rivalry 

 

Factor 

conditions                                                              Demand conditions

 

Related and 

Govern-

supporting 

ment

industries

 

Figure 10 - The diamond of national competitive advantage 

(Source: Porter (1990), p. 127) 

 

For Porter, the diamond constitutes a dynamic system. The attributes are mutually reinforc-

ing: positive effects of one determinant depend on the state of others.114 Geographical con-

 

110 See Porter (1998a), p. 80. 

111 Porter (1991), p. 110. 

112 Porter (1990), p. 72. 

113 Porter (1991), p. 111. 

114 See Porter (1990), pp. 144ff. 
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centration in clusters enhances these effects and amplifies the pressures on firms to innovate 

and upgrade. Moreover, for Porter “a cluster is the manifestation of the diamond at work.”115 In 

this way, clusters improve the productivity of their members firms, increase their innovation 

capability, and stimulate the creation of new ventures.116

These benefits are also the key determinants for the formation of clusters. Once the diamond 

facilitates the establishment of a successful industry, it’s mutually reinforcing process helps 

to develop other related and supporting industries through the provision of technology, 

skills, and demand. The benefits of clusters spread downstream and upstream within and 

horizontally across industries. Spin-offs and new entrants from other industries increase ri-

valry and stimulate upgrading through R&D and the introduction of new skills. Knowledge 

and information tend to move more freely and innovations diffuse throughout the cluster. 

Links among suppliers, buyers, and institutions help entrepreneurs identify new opportuni-

ties and diversify into new industries. Once a critical mass is achieved, the cluster develop-

ment accelerates by attracting highly skilled talent and the attention of government institu-

tions. Then the economy’s resources start to flow towards the cluster and away from less 

developed and/or isolated locations. This process is further strengthened as the cluster gets 

exposed to international competition, because the more industries achieve a favorable global 

position the more sustainable their competitive advantages become.117

On the other hand, the diamond may also work in reverse. Clusters decline when upgrading 

and innovation are no longer supported due to external chance events or internal rigidities 

that undermine local rivalry. For example, inward-looking cluster participants can develop a 

groupthink that results in competitive inertia. Governments can harm clusters as well by 

suspending or intervening in competition. For Porter, competition is so essential to a clus-

ter’s long-term success that he develops a somewhat simplistic view on the advantages of 

competition; competition in Porter’s view seems always to be good even if its leads to failure 

of some firms: “Though some local rivals may go bankrupt and some mergers and consolidation may 

take place, the process of local rivalry produces stronger survivors.”118 Therefore, firms and gov-

ernments should try everything to maintain a competitive environment.119

This is also one of the main reasons why Porter, although generally acknowledging the im-

portance of cooperation and socio-cultural factors, treats them more or less only on a side 

note when compared to his extensive discussion of the economic and more competitive di-

mensions of clusters. While cooperation does and should take place in clusters, especially 

between buyers and suppliers, he cautions against too much of it: “No firm can depend on 

another firm for skills and assets that are central to its competitive advantage. If it does, the firm runs 

 

115 Porter (2000b), p. 21. 

116 See Porter (1998a), p. 80. 

117 See Porter (1990), pp. 149ff. 

118 Porter (1990), p. 119. 

119 See Porter (1998a), p. 85. 
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a grave risk of losing its competitive advantage in the long run.”120 Instead, cooperation in clusters 

is better pursuit through informal networks based on personal face-to-face meetings.121

After reviewing the Schools of Thought that precede Porter’s cluster concept in the previous 

sections, one has to agree with vom Hofe and Chen that it is “more a synopsis of accepted ag-

glomeration phenomena rather than new groundbreaking insights explaining the reasons for firms to 

group in space.”122 On the one hand, his work clearly mirrors Marshall in his notion on the 

specialization advantages of clusters.123 On the other hand, the emphasis on the remaining 

economic factors can already be found in Scott’s and Storper’s early work on new industrial 

spaces and technology districts.124 Furthermore, his later writings on the network dimension 

of clusters reflect a central theme in the literature on New Marshallian Industrial Districts 

and the Italian School of Thought. Nevertheless, with his writings on national competitive 

advantages and competitiveness, Porter brought the notion of geographical concentrations 

and clusters into the mainstream of economics and business literature. Although his concept 

is more intuitive and largely centers on what can already be found in the literature, his work 

is still worth reviewing because it had so much influence on academics, practitioners, and 

governments alike. 

 

2.2.6   Krugman’s New Economic Geography 

The second School of Thought that falls into the economic stream of clusters is Krugman’s 

New Economic Geography.125 Recognizing that the most striking feature of the geography of 

economic activity is concentration126, Krugman sets out to explain this phenomenon through 

the effect of increasing returns. They occur due to economies of specialization and scale at 

the plant level. These scale economies, which are rooted in Marshall’s external economies, 

affect firms of all kind and motivate producers to specialize and concentrate geographically. 

In addition, transport costs for transactions that happen across space force producers to lo-

cate close to demand and supply markets. Once a region develops a comparative advantage 

against other regions, favorable conditions lead to uneven, self-reinforcing patterns of eco-

nomic activity, market dominance, and specialization.127 Without increasing returns, Krug-

man argues, producers would have no incentive to concentrate their activities at one loca-

tion. Instead, they would supply their target markets from many local plants, for an exten-

sion of the market would have no influence on their returns to scale.128

 

120 See Porter (1990), p. 613. 

121 See Porter (1998a), p. 81. 

122 vom Hofe/Chen (2006), p. 14. 

123 See Marshall (1920). 

124 See for example Scott (1988) and Storper/Allen (1989). 125 See for example Krugman (1991a); Krugman (1991b); Krugman (1998); Krugman (2000). 126 See Krugman (1991b), p. 5. 

127 See Krugman (1991b), p. 98. 

128 See Krugman (1998), p. 10. 
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Besides these centripetal factors, Krugman also introduces centrifugal factors (see table 4). 

Differences in factor endowments, increased land rents, and congestion costs tend to oppose 

geographical concentration. Otherwise, as he notes, we would “all live in one big city.”129 It is 

due to these differences in economic patterns that producers within and across nations tend 

to specialize in the production of certain goods and that lead to national and international 

trade. In this sense, geographical agglomerations and clusters do not only profit from the 

ongoing globalization process, but also serve as one of its most important drivers.  

 

Centripetal factors                                 Centrifugal factors 

x   Economies of scale                            x   Differences in factor endowments 

x   Economies of specialization                    x   Increased land rents x   Reduced transportation costs                   x   Congestion costs     

x   Market size effects  

x   Labor markets  

Table 4 - Factors affecting geographical concentration 

A clear contribution of Krugman’s efforts is the explanation and mathematical formalization 

of why production and labor can be found clustered in particular places. Yet, as a downside 

of his rigorously formalized models he deliberately ignores other important factors such as 

the socio-cultural dimensions and technological spillovers among firms. He emphasizes that 

they “are invisible; they leave no paper trail by which they may be measured and tracked”130 and 

therefore dismisses them as assumptions that can and should not be modeled.  

To give further support to his argument, Krugman examines the location pattern of new and 

traditional industries in the USA. His analysis reveals that not only are high-tech industries 

clustered in regions such as Silicon Valley and Boston’s route 128, but that so are many other 

more traditional industries like automotive in Detroit and “low technology industries”131 like 

textile in the Piedmont area. Assuming that a shared culture and spillovers are not important 

for these kinds of industries Krugman concludes that “whatever drives industries to concentrate 

in one place, it is not solely a matter of technological spillovers.”132 However, the previous remarks 

on the success of Third Italy’s industrial districts and the notion of untraded interdependen-

cies clearly serve to dismiss Krugman’s argument as even “low technology industries” profit 

greatly from socio-cultural effects.133

Yet, despite the fact that his models fail to acknowledge the importance of the “softer” fac-

tors, Krugman is nevertheless able to show that even with falling transportation costs and 

 

129 Krugman (1998), p. 8. 

130 Krugman (1998), p. 53. 

131 Krugman (1998), p. 59. 

132 Krugman (1998), p. 59. 

133 This fact is even more disturbing as Krugman himself shows that under certain conditions expectations, 

conventions, and boosterism can play a significant part in regional development by leading to irrational self-fulfilling prophecies (see Krugman (1998), pp. 30f.; Krugman (1991c), p. 651; Martin/Sunley (1996), p. 273). 
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reduced trade barriers geographical agglomerations and clusters still matter.134 And it is 

from this perspective that his contributions should be valued. 

 

2.2.7   Geography of Innovation 

Unlike the previous Schools of Thought, the representatives of the Geography of Innovation 

are less interested in why geographical concentrations of firms exist and how they form in 

the first place. Instead, they focus their research exclusively on knowledge spillovers and 

their impact on the innovation process.135 Although this school extensively studies the phe-

nomenon of knowledge spillovers, there is no clear definition of what exactly constitutes 

them. Implicitly it is assumed that knowledge represents a truly public good. This means 

that once a firm generates new knowledge it is not able to completely appropriate it. Due to 

spillover effects, knowledge tends to leak out and thereby enables other firms to access and 

make use of it. This process of appropriating another firm’s knowledge is furthermore as-

sumed to be largely costless and effortless.136

The Geography of Innovation School emerged as a direct critique to Krugman. As brought 

up earlier, he argues that economists should abandon research about knowledge spillovers 

as they leave no paper trail. Challenging this, representatives of the Geography of Innovation 

disagree, because “knowledge flows do sometimes leave a paper trail, in the firm of citations.”137

Thereby, the Geography of Innovation resorts to a widely used classification of different 

types of knowledge that was developed by Polanyi. He distinguished between codi-

fied/explicit and tacit knowledge. Codified knowledge involves know-how that is easily 

transmittable between two or more actors using formal communication artifacts such as spo-

ken or written language. It does not require direct experience and interaction and can easily 

be transmitted over long distances. Tacit knowledge on the other hand, cannot be communi-

cated in any codified way. Its transfer requires direct interaction between actors in the form 

of informal take-up and learned/observed behavior and procedures (see figure 11).138 Tacit 

knowledge is therefore deeply embodied in and non-separable of individual agents, groups 

of agents, and firm’s processes and routines. 

 

134 See Armstrong/Taylor (2000), p. 138. 

135 See  the  studies  of  Jaffe/Trajtenberg/Henderson (1993); Audretsch/Feldman (1996); Gil-

bert/McDougall/Audretsch (2008); Tappeiner/Hauser/Walde (2008); McCann/Folta (2011) as main repre-

sentatives of this School of Thought. 

136 See Howells (2002), pp. 874f. 

137 Jaffe/Trajtenberg/Henderson (1993), p. 578. 

138 See Polyanyi (1967), pp. 12ff. 
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Codified knowledge

Externalization                                             Combination

Formal communication

•    Spoken language •    Written language •    Patents and citations

Actor A                                              Actor B

 

Tacit knowledge

Socialization                                             Internalization

Direct interaction

•    Socializing •    Observing and learning

Figure 11 - The process of knowledge transmission 

And it is this characteristic of tacit knowledge on what the main argument of the Geography 

of Innovation rests. Tacit knowledge, it is said, is so deeply embedded in the situational, so-

cial, and institutional context of its production that its transmission cannot completely occur 

outside of it. This then serves as main rationale to argue that agents need to be geographical-

ly close to transfer tacit knowledge between each other as proximity is a condition for suffi-

ciently frequent and intense direct interaction.139

Since knowledge spillovers cannot be directly observed, the Geography of Innovation School 

employs proxies to indirectly measure their existence and effect. By using econometric me-

thods of analysis, two main methods can be distinguished. 

The first type of studies uses an innovation production function, which relates expenditures 

in public and private R&D to innovation output measures such as patents or innovation 

counts: 

            ß      ß భ ୱ୧ ൌ  כ మ כא ୱ ౟ୱ୧

where  

x   I is the measure of innovative output,  

x   IRD is private corporate expenditures on R&D,  

x   UR is the research expenditures undertaken at universities, and  

x   β1 and β2 indicate the elasticity of the innovation output with respect to corporate and 

university research expenditures.140

A distinction is then made between inputs which come from outside and those that come 

from inside of a given geographical observation unit. Significant differences in the above 

parameters are then interpreted in favor for or against the existence of knowledge spillovers. 

Using patent data from US states, Jaffe for example found that patents occur more often in 

 

139 See Breschi/Lissoni (2001), p. 980. 

140 Values of e.g. β = 1 and β = 2 would indicate that the innovation production function exhibits constant re-

1               2

turns to scale and increasing returns to scale of corporate and university R&D expenditures, respectively. 
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those states, where public and private R&D expenditures were the greatest.141 In addition, 

Audretsch and Feldman by using US-based data that provides direct measures of industries’ 

innovative activities show that geographical concentration of the innovation output is posi-

tively related to the R&D intensity of the industry. According to the authors, this reveals the 

“propensity for innovative activity to cluster spatially.”142 Further studies with similar results 

include the work of Acs, Audretsch, and Feldman as well as Feldman and Florida among 

others.143 As Feldman puts it, the basic conclusion derived from these studies is that “geo-

graphic regions with greater amounts of knowledge-generating inputs produce more innovation.”144

The second type of studies makes use of patent citations as an instrument of transferring 

codified knowledge (see figure 11). It explores the temporal and geographic influence of a 

patented innovation on other patented innovations. It does so by linking an originating pa-

tent to other patents that reference or cite it. The most influential studies tracked direct codi-

fied knowledge flows between academic research institutions and firms’ R&D output. 

Jaffe, Trajtenberg, and Henderson for example in a cross-industry comparison found that 

innovative firms are more likely to quote research from nearby universities than from similar 

universities elsewhere.145 A similar study was carried out by Almeida and Kogut within the 

semiconductor industry in which the authors came to the same conclusion thereby streng-

thening the evidence that firms tend to pay more attention to the research of nearby universi-

ties.146 Comparable results have also been reached in the studies of Maurseth and Verspagen 

as well as Verspagen and Schoenmakers. These authors count the numbers of citations be-

tween pairs of regions and then estimate an econometric model where these counts are re-

lated to the geographic distance between these regions. The results show that the number of 

cross-citations drops as the distance increases.147

All of these studies as well as the growing body of subsequent research that is based on the 

same or similar methods provide significant evidence that innovative performance is indeed 

geographically concentrated. However, what they do not prove despite their claim is the 

existence of knowledge spillovers as a truly public good, because “there is no understanding of 

the way in which spillovers occur and are realized at the geographic level.”148

Building on this limitation, Breschi and Lissoni have articulated the most sophisticated criti-

que of the Geography of Innovation School. It centers on the notion of knowledge spillovers 

“as if it could encompass any kind of localized knowledge flows, no matter whether such flows are the 

outcome of economic transactions, free sharing agreements or some agents’ failure to appropriate the 

 

141 See Jaffe (1989), p. 968. 

142 Audretsch/Feldman (1996), p. 638. 

143 See Acs et al. (1994); Feldman/Florida (1994). 144 Feldman (2000), p. 378. 

145 See Jaffe/Trajtenberg/Henderson (1993), p. 595. 146 Almeida/Kogut Bruce (1997), p. 28. 

147 See Maurseth/Verspagen (2002), p. 542 and Verspagen/Schoenmakers (2000), p. 17. 148 Feldman (2000), p. 378. 
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outcome of their innovation efforts.”149 The authors argue that, instead of being a public good 

flying freely around in their air, even tacit knowledge requires specific channels in order to 

be transmitted and that these channels depend on traded interdependencies and pecuniary 

externalities. Inter-firm mobility of highly skilled employees, for example, can be restricted 

by firms providing incentives to their employees to stay or simply by prohibiting their star-

employees to become employed by nearby firms, whether they are competitors, suppliers, or 

former clients. In addition, unless a sharing agreement has been put in place that motivates 

employees to offer their knowledge to colleagues, knowledge remains a private good. Fur-

thermore, the authors caution against the conclusion made by patent cross-citation studies 

regarding the university-firm linkage because in reality “much of knowledge transmitted from 

universities to firms has nothing to do with the public results of basic science, but consists of consul-

tancy services to firms.”150 Therefore, what might first appear as knowledge spillovers of a 

public good type depend more often on trade interdependencies between cluster agents. 

Despite its significant shortcomings, the Geography of Innovation School has convincingly 

shown that (1) innovation tends to cluster and (2) that it is more frequent in those regional 

concentrations of firms where the presence of a sophisticated learning infrastructure such as 

universities and R&D laboratories is the greatest. Its main shortcoming, however, is its ina-

bility to explain why innovative activity shows the observed location pattern. It is here that 

the two remaining Schools of Thoughts have contributed the most to the literature on clus-

ters. 

 

2.2.8   The Innovative Milieu School 

The Innovative Milieu School was founded by the “Groupe de Recherche Européen sure les Mi-

lieux Innovateurs” (GREMI); a group of scholars rooted in economics and the social 

sciences.151 The starting point of their inquiries was the question what differentiates competi-

tive and innovative regions from less successful ones. Early on, this group hypothesized that 

there is “’something’, localized on the regional level, [that] made it possible to understand why cer-

tain regions were more dynamic than others.”152

Henceforth, the discussion centered on the role of the territory in the innovation process of 

the firm. The term “territory” is often interchangeably used with the term “region” and ex-

presses the view that it is more than just the locus of economic activity. Instead, a territory is 

created through interaction between individual and groups of economic agents and the 

space in which they live/act.153 These agents comprise industrial and service firms, financial 

 

149 Breschi/Lissoni (2001), p. 976. 

150 Breschi/Lissoni (2001), p. 994. 

151 See Aydalot/Keeble (1988); Camagni (1991a); Ratti/Bramanti/Gordon (1997); Crevoisier (2004) as main rep-
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152 Crevoisier (2004), p. 368 in reference to the early work of Aydalot (1986) and Aydalot/Keeble (1988) (empha-
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153 See Bramanti/Ratti (1997), pp. 4f; Quévit/van Doren (1997), p. 348. 
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institutes, research and training centers, industry and trade associations, as well as political 

authorities and administrations. Territories generate resources through the economic activity 

of their agents that are necessary for innovations, i.e. labor, machinery, infrastructure, know 

how, etc., for example through various training and research activities as well as supporting 

institutions that are located in the territory.154

Territories, which beyond these “hard factors” encompass a community with similar cultural 

values, conventions, a collective identity, and a mindset of mutual assistance that pushes its 

agents towards innovation, are defined as innovative milieus. To illustrate this latter point, 

Maillat et al. for example define an innovative milieu as “a territorialized, outwardly-open com-

plex which incorporates know-how, rules and a relational capital. It is attached to a collection of play-

ers and to human and material resources. It is by no means a closed world; on the contrary, it is con-

stantly interacting with its environment.”155 Bramanti and Ratti on the other hand define it as “a 

territorialized whole, in which the interactions of economic and local agents develop, by learning, from 

multilateral transactions which generate externalities specific to innovation, by the convergence of 

learning on more and more advanced forms of common resource management.”156

These definitions serve as representatives for the concept of an innovative milieu as they 

encompass its constituting dimensions:157

x   A territory as locus of innovation. 

x   A network of heterogeneous actors related to each other in this territory.  

x   A set of values and norms that coordinates the interaction between these actors. 

The innovative milieu is essentially a context for economic development and renewal. It em-

powers and guides its agents to be able to coordinate their actions with other agents towards 

innovation. This is because for the Innovative Milieu School, innovation is fundamentally a 

complex and collective learning process. It takes place in networks of actors which are em-

bedded in their milieu and that creatively utilize its resources, and the milieu provides the 

members of these networks with the know-how and resources they need for successful inno-

vation. Therefore, the firm’s innovation process can neither be seen as an individual process 

nor as independent from its territory/innovative milieu.158 More precisely, it is supposed to 

take place in two stages (see figure 12).  

 

154 See Crevoisier (2004), pp. 371f. 

155 Maillat et al. (1997), p. 112.  

156 Bramanti/Ratti (1997), p. 29. 

157 See Cova/Mazet/Salle (1996), p. 654. 

158 See Bramanti/Ratti (1997), p. 5. 
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Opportunity            Territory                 Territory

Stage 2:                      Stage 4:

Innovation                            Imprint                    Imprint network

 

Collective                  Collective Learning                 Learning process                   process

Innovative

milieu
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Figure 12 - Innovation process of innovative milieus 

(Source: Adapted with changes from Crevoisier (2004), p. 373) 

 

In the first stage, the firm perceives an economic opportunity that has gone unnoticed. To 

develop an innovation targeted at exploiting this opportunity, it must engage in an innova-

tion network to mobilize the necessary resources that are located among the agents of the 

territory. Second, shared values and norms then serve as coordinating mechanisms to direct 

the innovation process towards the desired outcome. Once the project is completed and the 

project-based network resolved, the accumulated learning experiences of the individual 

agents become imprinted into the innovative milieu and this is how the milieu evolves and 

stays dynamic.159

Yet, although spatiality is a decisive element in this creative process and the notion of it is 

held to be important for understanding innovation, its definition is kept enormously vague: 

“The spatiality of innovative milieus thus naturally includes physical space, institutional space, and 

the like, but it also includes the space of consciousness, space as it is perceived and experienced.”160

With such an arbitrary conceptualization one could ask how an innovative milieu should be 

identified in the first place. The answer lies in its definition: innovation occurs because of an 

innovative milieu, and a milieu is what exists in regions where there is innovation: “A survey 

of innovative milieus begins with the – relatively easy – identification of the new products or technol-

ogies that have been developed in a region. The process then moves on to the networks and milieus.”161

This methodology, however, reveals a major flaw, because it does not identify the economic 

logic by which the resources and know-how, that are so important to the innovation process, 
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are generated in the first place. Instead, as Storper notes, the Innovative Milieu School seems 

not to be able “to specify the logic or content of the intangible they are after.”162

Yet, besides these shortcomings, the Innovative Milieu School provides an important alterna-

tive to the primarily economic views offered by the earlier Schools of Thought who view “the 

local relationships mainly in terms of locational efficiency.”163 In this way, it resembles the theory 

of flexible production and specialization. It also adds clarity to the arguments put forth by 

the New Marshallian Industrial District School about the importance of inter-firm networks. 

How economic agents pursue their goals and interact with each other, they argue, is ulti-

mately a product of their local context. And the influence this local context has on its agents 

is likely to be increased in case of proximity. Therefore, in their pursuit of creating know-

ledge and resources individual firms have to engage in face-to-face contacts, social relations, 

and networks to foster innovation through collective local learning processes.164

 

2.2.9   Nordic School of Innovation and Learning 

The Innovative Milieu School has also triggered and influenced the development of a variety 

of related concepts such as “learning economies”165, “regional systems of innovation”166, “learning 

regions”167, and more broadly the evolution of a “knowledge-based view on clusters”168. These 

concepts have come to be known as the Nordic School of Innovation and Learning. It argues 

that today’s economy is characterized by permanent change and the continuous erosion of 

competitive advantages. Therefore, innovation is seen as the most important factor to ongo-

ing success as it renews the competitive base of the firm, while learning and the production 

of new knowledge represent its key processes. Innovation involves the synthesis and crea-

tion of different types of knowledge, most importantly informal and tacit knowledge. As a 

consequence, innovation cannot longer be seen as a linear process, where new technology 

develops as a linear function of new investment into the scientific base. Instead, as already 

shown by the Innovative Milieu School, innovation is a creative, disruptive, and interactive 

process that is enhanced by inter-firm relationships and that relies on a resource rich envi-

ronment that facilitates trust and cooperation, i.e. learning regions or regional systems of 

innovation.169

Therefore, innovative actors strive to create a knowledge infrastructure that allows them to 

produce and transfer knowledge between each other in a more efficient way (see figure 13). 

A knowledge infrastructure may consist of intangible and physical institutions such as 
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norms, rules, and habits as well as public or private research organizations, universities, 

science and technology parks, and national laboratories.170 It generates a favorable local and 

institutional environment that fosters informal personal contacts and that leads to the geo-

graphical concentration of innovators in clusters.171

Clusters of innovative firms are therefore important manifestations of learning regions and 

regional systems of innovation. Geographical proximity it is argued, allows firms to ex-

change tacit and informal knowledge more easily as dense relationships between suppliers 

and buyers foster trust and cooperation. Second, it not only increases the speed of communi-

cation between firms, but also its quality as firms that cooperate with each other on a long-

term basis are more likely to share sensitive information. Third, proximity also reduces cul-

tural and social insecurities and misunderstandings. Firms in the same locality are more like-

ly to share the same mental models, a common language, and cultural background, which 

reduce linguistic and organizational constraints to communication. Thus, proximity increas-

es the likelihood that communicated messages will be correctly transmitted and decoded by 

the receiver.172
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Figure 13 - Example of a regional system of innovation 

(Source: Morschett/Schramm-Klein/Zentes (2009), p. 119)

 

More specifically, Maskell has shown how learning and the production of new knowledge 

takes place in clusters along the horizontal dimension consisting of firms with similar capa-

bilities and the vertical dimension consisting of firms with complementary capabilities.  

 

170 See Florida (1995), pp. 532f. The notion of a knowledge infrastructure clearly resembles the main idea behind 

the Geography of Innovation and Innovative Milieu School. 

171 See Rocha (2004), p. 376. 

172 See Doloreux (2002), pp. 250f. 
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Along the horizontal dimension firms are engaged in similar activities and find themselves 

often in competing and rival relationships that constrain potentials for direct inter-firm co-

operation. Hence, horizontal learning happens indirectly and mainly through observation, 

comparison, imitation, and variation. Geographical proximity serves as a facilitator of these 

activities as it creates a communal social culture with similar beliefs, conventions, and values 

of success. It also eliminates any static advantages firms might gain from different locations 

such as factor costs or access to a large local market. This encourages firms to directly com-

pare their performance with each other and to find innovative ways to produce new know-

ledge that successfully differentiates them from their local rivals. One reason why clusters 

exist, so the argument goes, is because they allow firms to “monitor each other constantly, close-

ly and almost without effort or cost.”173 This argument strongly resembles Porter and is at the 

core of his concept of rivalry.174

The vertical dimension on the other hand, deals with the type of learning that takes place 

within the direct input-output relations of suppliers, buyers, and service providers. The key 

mechanism behind the vertical learning process is vertical disintegration and has already 

been discussed in the context of the New Marshallian Industrial District and the Californian 

School. Geographic proximity lowers the costs of input-output relations within the vertical 

dimension and as these relations develop over time they encourage increased specialization. 

This in turn creates differences in the knowledge stocks of the specialized actors. Ongoing 

production of specialized knowledge only serves to widen this gap and as a result firms tend 

to hold asymmetrical knowledge about products and market opportunities. Firms then en-

gage in inter-firm learning in order to profit from the related, but different knowledge stocks 

of other cluster members. This then serves to reinforce the specialization process and the 

achievement of higher levels of knowledge.175

Although the oversimplified conceptualization of “tacit knowledge = local” and “codified 

knowledge = global” seems to be very appealing in explaining the cluster phenomenon, it 

has not been without critiques. Breschi and Lissoni in their previously mentioned meta-study 

about knowledge transfer in local innovation systems find that firms are not tied to their lo-

cal environment when it comes to learning from their main competitors. The reviewed stu-

dies show that firms are able to substitute missing tacit knowledge by employing a wide 

array of mechanisms that have not necessarily anything to do with geographical proximity 

such as reverse engineering, patent disclosures, trade journals, and fairs. Furthermore, man-

agers rated independent R&D activities as the most effective means of learning about com-

petitors’ new technologies.176 In another study, which was more focused on the tacit-codified 

distinction of knowledge, Audretsch and Stephan studied the links between biotechnology 

 

173 Maskell (2001), p. 930. 

174 See Porter (1998a), p. 119. 

175 See Maskell (2001), pp. 930ff. 

176 See Breschi/Lissoni (2001), pp. 996f. 
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firms and the university-based scientists they employed to carry out their scientific research. 

The authors found that 70 % of these links are non-local. This means that the vast majority of 

codified and tacit knowledge that is used in innovations is transferred via formal arrange-

ments that do not depend on geographical proximity.177

In summary, these studies point indeed to the fact that geographical proximity can and 

should not be seen as the unique source of tacit knowledge as the latter is not as immobile 

and confined to the local as it is often suggested. Instead, as demonstrated throughout the 

earlier chapters of this work, one should look at the tacit dimension of knowledge as being 

person-embodied, context-dependent, and socially accessible only through direct physical 

interaction. As pointed out by Morgan, this makes it to some degree spatially sticky, because 

“something gets lost, or degraded, when individuals and organizations communicate at a distance, 

even when they know each other very well.”178 Therefore, geographical proximity matters when 

knowledge transfer requires the need to access a localized pool of skilled labor and expertise 

or to establish transaction-intensive relationships with specialized suppliers and customers. 

On the other hand, when the need for face-to face contacts is not high enough as to require 

co-localization or when knowledge can be transmitted through formal arrangements such as 

contractual networks, joint ventures (JVs), and acquisitions proximity appears to be less im-

portant.179

At this point and after reviewing those Schools of Thought that had the biggest impact on 

the cluster discourse, several recurring themes emerge that tend to be most relevant to un-

derstand the essentials of the cluster concept. Before this study continues to discuss the effect 

of clusters on firm performance, the following section will provide a meaningful definition of 

clusters that is based on the insights gained so far. 

 

2.3   Towards a Meaningful Definition of Clusters  

Today’s understanding of clusters has come a long way. Since Marshall’s seminal work it has 

inherited a variety of theoretical explanations, rival and opposing views, complementary 

insights, and an extensive body of empirical work. This builds up to a somewhat chaotic pic-

ture in studies about clusters, because different concepts are treated as they were only one, 

i.e. clusters. This lack of a precise definition makes it increasingly difficult to compare find-

ings with each other as the underlying operationalizations are likely to differ across studies. 

In order to advance the field and to avoid that the cluster discourse continues to exhaust it-

self in fruitless discussions that mix arguments and findings from different levels of analysis, 

it is essential to first develop a precise cluster definition. Only then it is possible to integrate 

findings from different studies and related fields into a meaningful cluster framework.  

 

177 See Audretsch/Stephan (1996), p. 650. 

178 Morgan (2004), p. 8. 

179 See Breschi/Lissoni (2001), p. 998. 
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A conceptual cluster definition that serves this purpose has therefore to be (1) conservative in 

that it is not identical to other concepts, (2) unique in that it is not tautological, and (3) parsi-

monious to include only those elements that are the constituting characteristics of the concept 

under study.180

To start with, it is useful to focus on the key elements of clusters on which the previously 

discussed Schools of Thought agree. That is, (1) economic activity of firms and institutions 

from different fields tends to specialize and cluster geographically, (2) these actors are inter-

related with each other, and (3) this is the precondition to build formal and informal links 

among each other in order to achieve their goals.  

 

2.3.1.1   Geographic Proximity 

The main insight regarding the importance of geographic proximity is that firms and institu-

tions through their actions not only profit from the resources clusters have to offer, but also 

participate in producing new resources that then become imprinted into its geographic land-

scape. Geographic proximity is therefore a key dimension of clusters as it defines where local 

talent pools are located, where formal and informal communication links are established, 

where transaction-intensive relationships between suppliers, customers, and associated insti-

tutions are being built as well as where inter-firm networks engage in joint actions. Geo-

graphic proximity also increases the likelihood that cluster agents share a similar cultural 

background, which fosters mutual trust and understanding. A proper cluster definition has 

therefore to incorporate the geographical dimension. 

It should, however, also be noted that there is again no clear consensus about the appropriate 

geographical distance around which cluster boundaries should be drawn. This is due to the 

fact that clusters vary in their size, degree of concentration, and geographical scope. Some 

clusters are located within city district while others stretch across two or more cities and na-

tional and state boundaries, while again others are confined to small or big metropolitan 

areas. Studies, which aim to identify clusters, have therefore used a variety of different 

measures to delineate their boundaries. Distances used include a range of one square mile181, 

zip codes182, metropolitan statistical areas (MSAs)183, standard regions184, and states185. It is 

important to note that all of these measures have their advantages and disadvantages (see 

table 5). 

State measures have the simple advantage of data availability. Except for a few large and 

advanced countries such as the USA, Canada, and Denmark many others do not offer com-

 

180 See Wacker (2008), p. 9. 

181   See Rosenthal/Strange (2003), p. 380. 

182 See Canina/Enz/Harrison (2005), p. 571; Kukalis (2010), p. 463. 183 See Folta/Cooper/Baik (2006), p. 227; Gilbert/McDougall/Audretsch (2008), p. 412; McCann/Folta (2011), p. 

110. 

184 See Molina-Morales/Martinez-Fernandez (2009), p. 1017. 185 See Shaver/Flyer (2000), p. 1181. 
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prehensive data on the regional/provincial or city level. Therefore, it is not surprising when 

studies tend to use states as observation unit. The problem with this measure is that in gen-

eral states, seen from a geographical standpoint, are simply too large to account for the bene-

fits of clusters. This is especially true in studies that have focused on US states. While it is 

possible that firms in the state of New York may be able to tap into the same local talent 

pool, the same cannot hold true in a state such as Texas. It is highly unlikely that a potential 

employee on his search for work will be willing to commute between its northern and south-

ern state border.  

MSAs on the other hand have the advantage that they encompass a geographical region in 

which employers and employees share a common sphere of life. The downside, however, is 

that clusters are often not confined to artificially drawn metropolitan boundaries. While this 

method might identify a cluster within a MSA, it might as well not be able to recognize its 

full size simply because the cluster extends beyond its boundaries.  

 

Conceptual boundary      Advantages                        Disadvantages 

Distance-based               x   Data gathering                   x   Data availability 

measures                  x   Encompass a common sphere     x   Arbitrarily drawn bounda-

of life                                           ries 

x   Account for cluster benefits        x    Difficult to identify resource-

x                                       based clusters Identification of industry clus-

ters 

x   Theoretical considerations 

Zip codes                    x   Encompass a common sphere     x   Data availability  

of life                                     x    Arbitrary politically drawn 

x   Account for cluster benefits            cluster boundaries 

x   Policy usage                      x   Unable to identify boundary 

crossing clusters 

MSA                  x   Data availability                x   Unable to identify boundary 

x                                       crossing clusters Encompass a common sphere 

of life                                     x    Arbitrary politically drawn 

x                                       cluster boundaries Account for cluster benefits 

x   Policy usage 

States and standard re-      x   Data availability                   x    Too large to account for clus-

gions                                                                   ter benefits x Policy usage  

x Assumption of state/region-

wide clusters 

x Arbitrary politically drawn 

cluster boundaries 

Table 5 - Advantages and disadvantages of cluster boundary measures 

To account for this issue there is a common agreement in the literature that in order to truly 

identify a cluster, researchers should go beyond quantitative and also include qualitative 
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cluster’s boundaries by carefully analyzing as to what degree firms and institutions in a geo-

graphically bounded area share a common ground and have formed links among each other.  

A comprehensive approach that is able to overcome some of these shortcomings is based on 

the cluster identification methodology introduced by the Cluster Mapping Project, an initia-

tive of the Institute for Strategy and Competitiveness at the Harvard Business School (see 

figure 14).186

 

Agglomeration            Cluster

Geographical                                      Cluster Industry concentration                                   configurations Interrelatedness

 

• Location Quotient     Common externalities

Methodology    (LQ)               • Industry knowledge

• Focused case studies

Vertical Interrelatedness

• Input-output analysis

• Regional industrial     • Expert knowledge

Data sources     employment         • Patent data 

• National average         • Input-output links employment

 

Figure 14 - Cluster identification methodology of the Cluster Mapping Project 

The Institute’s Cluster Mapping Project employs qualitative and quantitative techniques to 

analyze the distribution of economic activity in the USA over time with a special focus on the 

presence of industrial clusters. It uses information on employment, firm plants, and wages 

by four-digit Standard Industry Classification (SIC) codes drawn from the annual County 

Business Patterns database. In addition, patent data is analyzed across regions to generate 

insights regarding the collocation behavior of industries. The aim is to identify a region’s 

main clusters and its boundaries by using the correlation of industry employment within 

pre-defined geographical areas. The logic behind this approach is that linked and related 

industries will collocate geographically based on the assumption that they share common 

externalities such as infrastructure, employees, technologies, and resources. Industries then, 

that are commonly found to be located in close proximity to each other are grouped together 

and classified as cluster.  

The main methods rely on analytical techniques that use location quotients (LQ) and input-

output data to identify geographically concentrated industries.187 While the LQ approach 

relies on regional and national employment (or firm plant) data to measure industry concen-

tration in a particular region, the input-output analysis identifies transactional patterns in the 

 

186 See Porter (2003), pp. 549ff. 

187 Both approaches will be subject to a more detailed discussion in section 4.4.  
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buying and selling behavior of related industries. It is particularly helpful in identifying clus-

ters of industry verticals.188

Once regional concentrations of employment are identified, the next steps involve a mixture 

of quantitative and qualitative techniques to determine the degree of interrelatedness be-

tween industries with regards to particular externalities. First, subjective industry knowledge 

and focused case studies are used to assess as to what degree the identified industries share 

common externalities with one another. Second, in the case of no apparent links, the analysis 

of input-output data is used to reveal the degree of vertical interrelatedness. As a result, links 

are dropped in those cases where neither the qualitative nor the quantitative techniques re-

veal a meaningful degree of interrelatedness. Applying this methodology resulted in 41 iden-

tified clusters in the USA with an average of 29 industries in each cluster.189

Summing up, in order to not add to the existing confusion, it is important that researchers 

clearly specify the purpose of their study and plausibly explain the appropriateness and limi-

tations of their chosen methodology. Only then will they be able to contribute to the ad-

vancement of the field.190

 

2.3.1.2    Industry Interrelatedness 

Several of the previously discussed Schools of Thought have theorized and empirically stu-

died how clusters come into existence and how they evolve over time. Initially, clusters 

might form around a successful firm when spin-offs and new entrants co-locate as suppliers 

or to profit from the advantages of specialization. In this case, the cluster evolves vertically 

first in response to a market opportunity before attracting horizontal players that over time 

begin to compete with each other. Such a cluster may develop a strong industry identity in 

that its firms tend to serve a specific product market. Examples of such industry-based clus-

ters can be found in Napa Valley’s wine cluster, London’s financial services clusters, or 

Stuttgart’s automotive cluster. 

On the contrary, there are also resource-based clusters that develop due to a common need 

for infrastructure, technology, skills, labor, or natural resources. In this case, firms co-locate 

in order to access a similar resource, but with the aim to exploit it through different applica-

tions and by targeting different product-markets. For example, biotechnology clusters rest on 

resources that are simultaneously utilized by firms from the pharmaceutical, analytical in-

strumentation, medical, and agricultural industries. ICT and electronics clusters also tend to 

be home to firms from different industries including transistors, semiconductors, consumer 

electronics, and computers. The same is true for manufacturing clusters in east and south 

China that rely on the same pool of low-cost labor. Firms in these clusters are far less related 

 

188 See Kukalis (2010), p. 11. 

189 See for the results and a detailed discussion on the employed methodology Porter (2003), pp. 562f. 190 See Rocha (2004), pp. 384f; vom Hofe/Chen (2006), pp. 21ff. 
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to each other in terms of industry membership as in terms of dependence on a common re-

source-base. 

Relatedness differentiates clusters from pure agglomerations as firms in the latter are indeed 

geographically concentrated, but lack any sort of similarity in terms of a common product-

market or resource-base. Relatedness is a prerequisite for firms to develop a common culture 

and form links among each other as they are likely to experience the same problems and 

challenges when trying to target similar markets or to access the same resource. It also facili-

tates formal and informal communication among firms. Employees from different firms are 

likely to share the same language and mental models thereby enabling them to learn from 

each other either directly or indirectly through monitoring and observation thus contributing 

to each others’ success.191 Porter for example, has shown how the economic success of the 

Napa Valley wine cluster depends on a multitude of firms and institutions from related areas 

such as vineyards, wineries, winemaking, equipment producers, and wine-related education 

and research.192 Therefore, relatedness is another important dimension of a conceptual clus-

ter definition.193

 

2.3.1.3   Cluster Links 

Interrelatedness is the precondition for building links in clusters. Links can be grouped in 

formal, informal, vertical, and horizontal relationships. Examples are depicted in figure 15.  

 

•                                •   Cooperative networks Input-output 

formal     transactions             • Strategic alliances

• Supply chains             • Joint ventures

 

• Social networks           • Technical meetings

informal               •   Inter-firm mobility of 

employees

• Interpersonal 

• Industry events              communication

vertical                      horizontal

Figure 15 - Examples of links in clusters 

 

191 See St. John/Pouder (2006), pp. 159f. 

192 See Porter (1998a), pp. 78f. 

193 As is evident from this discussion, relatedness is a complex construct that is based on different notions of 

similarities among firms. Measuring it therefore requires a multidimensional approach, one of which will be 

introduced in chapter 4. 
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Formal relationships comprise direct input-output links between buyers and suppliers as 

they can be found in supply chains.194 They represent long-term stable and predictable trans-

action relations and resemble the cluster’s vertical dimension. Firms with established vertic-

al links usually show a high degree of relatedness in that they have similar transaction pat-

terns. Due to their specialization they depend on distinctive resources and usually engage in 

what Maskell calls the vertical learning process.195 Along the horizontal dimension on the 

other hand, firms share similar resources and target similar product-markets. Links along the 

horizontal dimension will therefore likely involve competitors that engage in formal cooper-

ation such as strategic networks with the aim to improve their competitive positions.196 Joint 

activities might involve lobbying efforts, the development of new products, marketing at 

fairs and trade shows, sourcing of input factors, and the establishment of education and 

training centers.197

Informal relationships on the other hand, occur outside of formal transactional agreements 

and represent the relations that are socially embedded in a cluster. They comprise casual 

encounters of individuals from different firms and institutions in regular and every day 

spheres of life such as bars, sports and cultural facilities, and trade shows, but also the type 

of informal relationships amongst engineers that are friends and happen to work in different 

firms. In her lively description of Silicon Valley, Saxenian showed how entrepreneurs created 

an environment of informal socialization, which fostered information exchange and speedy 

diffusion of innovations. One important facilitator of these informal networks is the inter-

firm mobility of individuals, which move easily from one firm to another while continuing to 

meet at trade shows, industry conferences, and similar forums where relationships are 

formed and maintained.198 In a similar study, Dahl and Pedersen examined the role of infor-

mal networks among engineers in a cluster in Denmark regarding information and know-

ledge exchange. The authors found that engineers indeed exchange knowledge, which they 

rate as being of high or medium importance for their own work, through informal social con-

tacts. It involves very specific knowledge about new products, but also more locally confined 

information about potential employment opportunities as many engineers have found their 

current job through their social network rather than through formal job channels.199 This dis-

cussion and a closer look at the cluster definitions reviewed in section 2.1 shows that links 

are a decisive dimension of clusters as they represent its vitality. 

 

194 Pfohl (2004, p. 325) defines supply chains as the vertical network of interconnected entities including suppli-

ers, manufacturers, wholesalers, retailers, as well as logistics service providers encompassing the flow of products, services, information, and finances from a source to an end customer.  

195 See section 2.2.9. 

196 Gulati and colleagues (2000, p. 203) define strategic networks as being “composed of interorganizational ties that 

are enduring, are of strategic significance for the firms entering them, and include strategic alliances, joint ventures, long-term buyer-supplier partnerships, and a host of similar ties.”

197 See Porter (2000b), p. 22. 

198 See Saxenian (1990), p. 97 and Saxenian (1994), pp. 32f. 199 See Dahl/Pedersen (2004), p. 1685. 
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With this in mind, it is now possible to come to a meaningful definition of clusters that en-

compasses its key dimensions: 

 

Clusters are a geographical concentration of linked firms and institutions that are related to 

each other in terms of a common resource-base and/or product-market. 

 

This definition fulfills the necessary requirements in that it is short, significantly different 

from other concepts such as agglomerations or innovative milieus, and not tautological. It is 

also considerably simpler than the definitions reviewed in section 2.1 and yet, it includes the 

key dimensions of clusters on which all Schools of Thought agree. It does, however, not imp-

ly that there are no networks in clusters or that their firms do not share a common cultural 

background, but that these factors are not there by definition. They are rather potential con-

sequences of the structural cluster characteristics that may or may not evolve over time.  

For example, with this definition in mind it should be clear by now that Italian industrial dis-

tricts and Californian technology districts are all special cases of clusters. Italian districts consist 

of a large number of socially embedded SMEs that serve similar product-markets, i.e. tradi-

tional manufacturing sectors, while the latter consist of small start-up, medium, and large 

firms that stem from various industry sectors, but depend on the same resource-base, i.e. 

high-technology and skilled labor. All industrial districts are therefore clusters, but not all 

clusters are industrial districts. 

 

2.4   The Effect of Clusters on Firm Performance 

All of the reviewed Schools of Thought argue that firms in clusters should be better off than 

isolated firms. Yet, given the many different concepts and levels of observation it is becom-

ing increasingly difficult to directly compare findings of different studies with each other. 

Although authors often claim to capture the effect of clusters, the methods they employ do 

not. To arrive at a realistic picture of the influence of clusters on firm performance and com-

petitive advantage, it is therefore important to first identify what is really being studied be-

fore any conclusion can be reached. To this end, the following two sections discuss:  

(1) Studies that investigate the effect of pure agglomerations on firm performance. 

(2) Studies that investigate clusters of related and linked industries on firm performance. 

The review provides valuable insights on the relationship between clusters and firm perfor-

mance. It leads to a baseline model and the first set of research hypotheses. 
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2.4.1   Pure Agglomerations and Firm Performance 

Table 6 provides an overview of well-known studies that investigate the relationship be-

tween pure agglomerations and firm performance. It shows in detail the methods that are 

being employed, the samples that are being studied, and the reported results. This section 

will review those studies that have the most relevance to the underlying research question. 

The first one is Shaver and Flyer’s work on how agglomeration affects the survival of foreign 

entrants in the USA. Their main thesis is that “agglomeration will be characterized by adverse 

selection.”200 This means that firms, which have superior technology and resources, will not 

locate their activities in agglomerations and instead deliberately avoid them. The authors 

build their arguments on two assumptions. First, firms in agglomerations are heterogeneous 

when it comes to their resources and performance. There are superior firms and there are 

poor firms. Second, agglomeration causes technology spillovers from one firm to another 

and firms are not able to prevent them. Therefore, their superior technology or resource will 

inevitably diffuse over time and sooner or later be available to all competitors. While poorer 

firms benefit from these spillovers, superior firms lose their competitive edge.201

To prove their point, the authors choose to examine the long-term survival rate of foreign 

greenfield entrants from Canada, France, Germany, Japan, and the UK into US manufactur-

ing industries between 1987 and 1995. As an indicator of agglomeration, the authors measure 

the proportion of own manufacturing industry activities that are present in the state in which 

a foreign plant locates. Their first results confirm the widely accepted assumption that firms 

agglomerate when choosing new locations. Firms are also more likely to locate their new 

plants in states where there is already a high level of own industry activity. Yet, they also 

find that the survival rate of these firms is significantly lower than of firms that locate their 

activities in states with lower levels of own industry activity.  

To examine why firms in own industry agglomerations are more likely to fail the authors test 

their thesis of adverse selection, which predicts that superior firms will not locate in agglo-

merations, while poorer firms will. To do so, the authors equalize size with superiority. They 

justify their measure by arguing that size will increase the contribution of a firm to Mar-

shall’s sources of externalities. Their findings reveal that small firms are very likely to ag-

glomerate, while large firms are less likely to do so. Taking their combined results into ac-

count, the authors then conclude that “under these conditions […] firms possessing superior tech-

nologies, human capital, training programs, suppliers, and distributors have the incentive to locate 

distant from other firms.”202

 

200 Shaver/Flyer (2000), p. 1178. 

201 See Shaver/Flyer (2000), pp. 1176ff. 

202 Shaver/Flyer (2000), p. 1191. 
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While Shaver and Flyer’s study has been the starting point to a fruitful discussion about the 

economies and diseconomies of clusters, a closer look reveals several methodological flaws. 

First, by equalizing agglomerations with clusters the authors implicitly assume that agglo-

merations provide firms with the opportunity to profit from Marshall’s externalities, a quali-

ty which is inherent to industrial districts, i.e. a special case of clusters. To be explicit, agglo-

merations are geographical concentrations of firms that are not linked and also not necessari-

ly related to each other. Therefore, it is safe to assume that the level of competition in agglo-

merations is as high as in clusters, but without the benefits of e.g. a shared culture that fos-

ters mutual trust and cooperation. This would partly explain why firms in agglomerations 

are more likely to fail. Second, Shaver and Flyer chose US states as unit of observation. This 

is a particular problem which, was already discussed in the previous section.203 Consequent-

ly, there is no understanding about what is going between the firms in these states and to 

what extent they share resources with each other or whether or not they have established 

relationships with each other. Third, as a bi-product of their investigation, the authors find 

that firms in agglomerations are more likely to survive, if they already have existing opera-

tions in the US and if they belong to industries where US firms have greater international 

operations. Given that no further information is available, it could be assumed that foreign 

entrants chose these particular locations to be close to their customers and/or suppliers. In-

ternationalization scholars have long shown that this is particularly true for SMEs, who often 

enter new markets because of existing relationships and inter-firm networks.204 While this 

would explain Shaver and Flyer’s main finding that smaller firms are more likely to agglo-

merate than larger ones, it would also hint to the existence of clusters and thus be an indica-

tor that agglomerations tend to harm the survival rate of firms, while clusters benefit them. 

Next, Stuart and Sorenson set out to explain how agglomerations affect the performance of 

young biotechnology firms in the USA. More precisely, the authors examine how geographic 

proximity to experts in biotechnology, incumbent biotechnology firms, and venture capital-

ists affects founding rates and the performance of startups. To measure geographic proximi-

ty the authors use distance-weighted measures of the local concentration of the three factors 

relative to the focal firm.205 Agglomerations are calculated according to the geographical dis-

tribution of biotechnology firms, while firm performance is being measured as the time be-

tween the founding of a startup and its initial public offering (IPO).  

Examining new venture creation first, the authors find that proximity to experts, venture 

capitalists, and other biotechnology firms significantly and positively increases founding 

rates. Regarding firm performance, the results are not quite as clear. While proximity to bio-

technology experts increases firm performance, firms located near to many competitors and 

 

203 See section 2.3.1.1. 

204 See Bell (1995), p. 71 and Chetty/Agndal (2007), p. 24. 205 For a more detailed explanation about the employed algorithm see Stuart/Sorenson (2003), pp. 236ff. Current State of Knowledge on how Clusters Enable Firms to Create Competitive Advantages  55 

 

those in proximity to many venture capital firms have lower firm performance.206 The harm-

ful effect of being close to competitors coincides with the previously discussed study and 

seems to capture competition and congestion costs. As the number of firms in agglomera-

tions grows and the industry matures, firms tend to become structurally and strategically 

similar207, implying that they compete in similar supply and demand markets. The harmful 

effect of being close to venture capital firms on the other hand suggests that the availability 

of funding reflects the attractiveness of an agglomeration to potential entrepreneurs and a 

firm’s competitors, two factors which over time also increase the level of competition. Inte-

restingly, these harmful effects seem to affect poorly funded firms most severely, while fi-

nancially strong firms perform exceptionally well.208

Building explicitly on the previous studies, which found that agglomeration economies seem 

to affect firms differently, McCann and Folta investigate which firms are most likely to profit 

from them. The authors draw from the knowledge-based view of the firm and theorize that 

firms with higher abilities to generate knowledge from external resources will benefit dis-

proportionally from agglomeration externalities.209 To test their hypothesis the authors use a 

sample of US biotechnology firms and data about their patenting activities from 1978 to 1998. 

To measure agglomerations, the authors count the presence of firms in MSAs. Firm perfor-

mance is measured as a firm’s patenting activity. By equalizing a firm’s current patent stock 

with its ability to learn and absorb knowledge from external sources, the authors find that 

young firms and firms with larger patent stocks benefit more from being located in agglome-

rations. While there is again no understanding about the mechanisms at work, the findings 

tend to confirm Stuart and Sorenson in that it is the superior and resource dependent firms 

that profit the most from agglomeration externalities.210

 

2.4.2   Clusters of Related Industries and Firm Performance  

Although the previous studies have produced valuable insights on the agglomeration phe-

nomenon, their results are not directly transferable to clusters. In response to this situation, a 

series of studies emerged recently in which researchers have adapted their methodologies to 

be able to identify clusters – as opposed to agglomerations – and study their influence on 

firm performance. They are summarized in table 7 and show the concept under investigation 

and the methods that are being employed. This section reviews those studies that carry the 

greatest relevance to the underlying research question. 

 

206 See Stuart/Sorenson (2003), pp. 242ff. 

207 See DiMaggio/Powell (1991), pp. 66f. 

208 See Stuart/Sorenson (2003), pp. 250f. 

209 See McCann/Folta (2011), pp. 108ff. 

210 See McCann/Folta (2011), pp. 120f. 
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Gilbert, McDougall, and Audretsch for example combine LQs of regional employment and 

input-output data to identify ICT clusters at the MSA level.211 The authors examine whether 

technological spillovers, which they define as the direct or indirect transfer of technological 

knowledge from one party to another, explain the performance of new ventures in clus-

ters.212 To capture spillovers the authors use firms’ patenting activities, a method that became 

prominent through the Geography of Innovation School. It examines the extent to which a 

given patent is cited by other patents. A high citation number serves as indicator for the 

strength of spillovers from one patent to another. Using sales growth and the number of new 

products that have been introduced between 1990 and 2000 as performance indicators, the 

authors find that firms in clusters perform better than isolated firms, but that technological 

spillovers as measured by patent cross-citations are not able to explain why firms locate in 

clusters.213

Although their findings confirm that clusters are beneficial to firms, their insights regarding 

technology spillovers are heavily restricted by the fact that the authors use patenting activi-

ties to measure knowledge transfer. Other mechanisms such as formal and informal commu-

nication channels, inter-firm mobility of employees, and cooperation remain unexamined. 

Due to their chosen methodology, the authors also fail to investigate the process by which 

external knowledge is integrated into a firm’s existing knowledge stock and eventually ends 

up in contributing to produce a patent.  

Given that innovation is a complex social process, it is not unusual that inventors are not 

completely aware of all the knowledge sources they utilized and where that knowledge came 

from. For example, it is very likely that an inventor will cite a prominent patent A or research 

study B on which his innovation C is based. Yet, the same does not necessarily hold true if a 

vital hint for the development of innovation C came from a conference speaker, who during 

his presentation referred to study B and by doing so alerted the inventor to take a look at it. 

In this case, it would be highly unlikely that the inventor would cite the conference speaker 

in his patent application, although in their earlier cited study Dahl and Pedersen have shown 

that this event is (a) not uncommon and (b) presents the maybe most obvious case of a tech-

nology spillover.214

Referring to the contradiction between cluster scholars’ belief that firms should benefit from 

being in a cluster and findings of agglomeration studies, which seem to suggest the opposite, 

Kukalis investigates whether or not firms located in clusters outperform isolated firms. The 

author draws from an extensive database of firms from the semiconductor and pharmaceuti-

 

211   This methodology is based on Porter’s Cluster Mapping Project (see Porter (2003), pp. 549ff. and section 

2.3.1.1).  

212 See Gilbert/McDougall/Audretsch (2008), p. 408. 213 See Gilbert/McDougall/Audretsch (2008), pp. 414ff. 214 See section 2.3.1.3. 
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cal industry that covers the time between 1976 and 2006. These firms consist of the 100 larg-

est US headquartered semiconductor and pharmaceutical firms, respectively.  

To identify clusters the author uses quantitative and qualitative methodologies. First, clus-

ters are identified using a similar methodology as Gilbert and colleagues. These findings are 

then complemented by a qualitative analysis in which 15 industry experts of firms and in-

dustry associations within each of the two industries were interviewed. Finally, a firm is as-

signed to a given cluster, if its primary R&D facility is physically located within the bounda-

ries of one of the previously identified industry clusters. Firm performance is measured in 

terms of return on assets (ROA) and return on sales (ROS). Only those firms remained in the 

sample whose data were publicly available.  

Using these variables, Kukalis then examines the effect of clusters on firm performance over 

the lifecycle of both industries. The author’s key findings reveal that early in the industry 

lifecycle clustered and isolated firms perform equally, while late in the industry lifecycle iso-

lated firms outperform clustered firms. Thus, the author does not find support for the propo-

sition that clusters benefit firm performance. Kukalis’ findings therefore complement Shaver 

and Flyer’s results that large companies outside of own industry agglomerations perform 

equally or better than agglomerated firms.215

In an attempt to reconcile earlier findings, Wennberg and Lindqvist study the effect of clus-

ters on the survival and performance of newly founded firms. Their starting point is the ex-

plicit notion that “one reason of the inconsistent results of these studies is the variation in methodol-

ogies applied”216, because “none of the empirical studies of cluster effects on new firms has aggregated 

multiple groups of related industries.”217 Using the same method as Gilbert and colleagues and 

Kukalis, the authors’ sample is derived from all Swedish firms that were started between 

1993 and 2002 in knowledge intensive industries such as ICT, financial services, medical 

equipment, and biopharmacy. To assess the influence of clusters, firm performance is meas-

ured in terms of survival, tax payments, and wages paid per employee.  

The authors’ main findings indicate that new firms in strong clusters of own and related in-

dustries have higher survival rates and stronger financial performance.218 This can be con-

trasted to earlier findings of agglomeration studies, which found that own industry concen-

trations have a harmful effect on firm performance. This may indicate that the existence of 

related industries in clusters is a key driver for the performance of new firms as opposed to 

the harmful homogeneity in own industry agglomerations. 

What the presented studies have failed to provide, however, is an understanding of firm-

level characteristics besides size and age that are responsible for the observed performance 

differentials. To address this issue, it is therefore helpful to turn to studies that explicitly ex-

 

215 See Kukalis (2010), p. 22 

216 Wennberg/Lindqvist (2010), p. 225. 

217 Wennberg/Lindqvist (2010), p. 227. 

218 See Wennberg/Lindqvist (2010), pp. 235f. 
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amine how clusters and certain firm-level characteristics are related to firm performance. A 

look into the literature, however, reveals that at the time of writing to this author’s know-

ledge only two studies briefly analyze this issue.  

First, Zhang and Li examined how sales growth of Chinese firms in two pre-selected textile 

and ICT clusters is influenced by personal ties of managers to actors within and outside their 

cluster’s boundaries. Drawing from a sample of 163 firms, the authors find that business ties 

with suppliers, buyers, and supporting institutions within clusters greatly enhance firm per-

formance, while ties beyond a cluster are not as important.219

Second, Liao investigated how the production performance of Taiwanese manufacturing 

firms in China was influenced by clusters and firm-level characteristics. Drawing simulta-

neously from the resource- and knowledge-based view of the firm as well as the network 

perspective, the author hypothesizes that inter-organizational trust, a firm’s manufacturing 

resources, and knowledge management system will be important moderators. Using a sam-

ple of 102 Taiwanese firms, the author finds that manufacturing resources indeed facilitate a 

positive relationship between clusters and manufacturing performance, while inter-

organizational trust and knowledge management systems do not.220

 

2.5   Summary of Findings: The Baseline Model 

The evidence so far points to the fact that clusters indeed benefit their member firms, but 

only if they comprise a diverse set of linked industries. Own industry agglomerations seem 

to impose heavy congestion costs on their member firms without the associated advantages 

of clusters. The latter on the other hand, positively influence firm performance by providing 

ample opportunities through the presence of specialized suppliers, access to knowledge and 

information, social networks, and improved productivity. This leads to the first hypothesis: 

 

Hypothesis 1: Clusters that comprise a diverse set of geographically concentrated and linked indus-

tries have a positive influence on firm performance.

 

Yet, the previous findings also seem to suggest that there is a difference between large and 

established firms as well as new and small firms. Marshall noted early on that large, vertical-

ly integrated firms are able to benefit from internal returns to scale and are therefore less 

likely to be dependent on their local environment. Moreover, Kukalis’ findings suggest that 

being in a cluster is harmful to large firms as they have to deal with increased congestion 

costs without the associated benefits. This leads to the second hypothesis: 

 

Hypothesis 2: The relationship between clusters and firm performance will be negatively moderated 

by firm size.  

 

219 See Zhang/Li (2008), p. 625. 

220 See Liao (2010), pp. 166f. 

Current State of Knowledge on how Clusters Enable Firms to Create Competitive Advantages  61 

 

New firms on the other hand, while more flexible and adaptable when it comes to environ-

mental changes, usually suffer from a lack of resources and low market visibility. The work 

on California’s technology districts has shown that small firms benefit disproportionally 

from their cluster location as they significantly lower their input and overhead costs, while 

providing them with access to a large market of potential customers. Older firms on the oth-

er hand, tend to be more rigid and hierarchical with already established supply chains and 

product-markets. The presented studies also suggest that they have more to lose than to gain 

when locating in clusters. This leads to the hypothesis that younger firms should benefit 

more from their cluster location than older firms: 

 

Hypothesis 3: The relationship between clusters and firm performance will be negatively moderated 

by firm age. 

 

Taken together, hypothesis one leads to the baseline model as depicted in figure 16 comple-

mented by the first set of contingency factors “Age” and “Size” that are hypothesized to in-

fluence the relationship between clusters and firm performance. 
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Figure 16 - Baseline model complemented by the first set of contingency factors 

The baseline model addresses hypothesis H1 and the key assumption of the cluster litera-

ture that clusters of a diverse set of linked industries benefit their member firms. In this 

study, clusters are conceptualized as a higher-order construct that consists of only two di-

mensions: “Geographical concentration” and “Links” among cluster-firms. This reflects the 

notion that the interrelatedness dimension is not a means to its own end. Instead, interrela-

tedness is a precondition for links in clusters. Thus, measuring the extent to which firms in 

clusters form links among each other also reflects the extent to which they are interrelated. 

Additionally, the baseline model is complemented by the first set of contingency factors and 

their respective hypotheses H2 and H3. 

Beyond these two factors, the results of Zhang and Li as well as Liao suggest that there are 

more firm-level characteristics besides size and age that are responsible for the observed per-
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formance differentials between cluster-firms. Yet, both studies fall short in capturing the full 

scale of the cluster phenomenon, for exploiting the full potential of clusters calls for more 

than just business ties or manufacturing resources. How, for example, can firms tap into 

pools of skilled labor and prevent their employees from being hired away by competitors? 

What internal processes are necessary to successfully integrate valuable knowledge and in-

formation from external cluster sources? What do firms need to successfully engage in inter-

firm networks?  

These open points are related to the research questions set forth in the introduction and are 

addressed in the next chapter. It develops the theoretical model that will guide the empirical 

analysis of the identified internal characteristics in the remainder of this study. 




3 Theoretical Model of Internal Characteristics to Create Competitive 

Advantages through Clusters  

The aim of this chapter is to develop a theoretical model of internal characteristics beyond 

size and age that enable firms to create competitive advantages through clusters. The under-

lying research process is illustrated in figure 17. 
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Figure 17 - Outline of chapter 3 

To this end, management literature offers two complementary theories: entrepreneurship 

and strategic management.221 Traditionally, both fields have existed independently of one 

another. Applied to the cluster context in section 3.1, the field of entrepreneurship provides 

an explanation of how firms explore short-term economic opportunities through clusters. 

Strategic management on the other hand is discussed in section 3.2. It explains how firms 

utilize their capabilities to make use of the resources that are prevalent in clusters to exploit 

already existing competitive advantages.  

This traditional view subscribes to a contingency perspective222 and suggests that it is suffi-

cient for firms to act either entrepreneurial or strategic in clusters to be successful. Recent 

 

221 See for an overview of both fields Meyer/Neck/Meeks (2006), pp. 19ff. 222 According to Schoonhoven, the Contingency School argues that the effectiveness of internal organizational 

variables depends on contextual conditions. They should therefore be aligned to other aspects of the organi-zation such as its external environment or specific task requirements (see Schoonhoven (1981), p. 350). The Contingency School is characterized by the fact, that it only examines bivariate relationships between two va-riables and thereby ignores the effect of other potentially influential variables (see Wolf (2008), p. 452). 
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research, however, suggests that entrepreneurial firms are often unable to turn opportunities 

into competitive advantages due to a lack of strategic resources and capabilities. Similarly, 

firms that lack entrepreneurship see their competitive advantages erode over time as they 

are unable to renew their resources and capabilities.223 Strategic entrepreneurship is the con-

cept that has arisen from this insight. It takes a holistic, configurational perspective224 and 

highlights that firms need to simultaneously seek short-term economic opportunities and 

turn them into a series of long-term competitive advantages.225 It is discussed in section 3.3. 

Because both views are to some extent mutually exclusive, the discussion leads to competing 

hypotheses about how the identified characteristics enable firms to create and defend com-

petitive advantages through clusters. The chapter concludes in section 3.4 with a summary of 

the findings in the theoretical model that will guide the remainder of this research study. As 

an additional outcome, it also exposes the need to further explore actual skills that are rele-

vant in clusters. This serves as input for an explorative case study in chapter 4. 

 

3.1   Opportunity Exploration through Entrepreneurship in Clusters 

Within the field of entrepreneurship economic or “entrepreneurial (Schumpeterian) rents may be 

achieved by risk-taking and entrepreneurial insights in an uncertain/complex environment.”226 The 

dominant logic within entrepreneurship theory is the Austrian School of Economics227, which 

rests on two fundamental assumptions:  

(1) The market is seen as being in a constant state of motion swinging between equili-

brium and disequilibrium as supply and demand are subjects to permanent change. 

(2) Firms earn rents through the entrepreneurial discovery and exploitation of economic 

opportunities.228

The following section 3.1.1 discusses the Austrian School’s basic premises of the market be-

ing in motion and the role of the entrepreneur in exploring opportunities. In section 3.1.2 

follows a discussion on the concept of entrepreneurial orientation, which explains how firms 

explore opportunities. In section 3.1.3 it is then applied to the cluster context to derive a hy-

pothesis about how it enables firms to profit from their cluster location.  

 

223 See for example, Hitt et al. (2001), p. 480; Wiklund/Shepherd (2003), pp. 1312f.; Wiklund/Shepherd (2005), p. 

85.; Walter/Auer/Ritter (2006), pp. 558f.; Stam/Elfring (2008), pp. 104ff. 224 The Configurational School to strategy suggests that firms should align their strategy, internal capabilities, 

and organizational structure in consideration of their environment, simultaneously. A firm that achieves a 

“good fit” among these variables is then able to outperform other firms. In contrast to the Contingency 

School, the Configurational School examines complex patterns of multiple independent variables and there-

by arrives at more meaningful insights (see Wolf (2008), pp. 454ff.).  225 See Hitt et al. (2006), p. 2. 

226 Mahoney/Pandian (1992), p. 364. 

227 The most important representatives to the Austrian School of Economics are Joseph Schumpeter and Israel 

Kirzner. Further representatives are Carl Menger, Friedrich Hayek, Ludwig Mises, and Ludwig Lachmann 

(see Jacobson (1992), pp. 783f.). 

228 See Jacobson (1992), p. 785. 
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3.1.1   Basic Premises of the Austrian School of Economics  

 

3.1.1.1    A Market in Motion 

The market in the Austrian School of Economics is seen as being in a constant state of mo-

tion.229 Superior profits are the result of a process of discovery and exploitation of market 

imperfections or inefficiencies. In this respect, the Austrian School offers two alternative 

perspectives regarding the way in which markets operate. While the mainstream theorizes 

that markets are always in a state of disequilibrium, Schumpeter argues that markets are 

subject to business cycle fluctuations that move from equilibrium to disequilibrium and vice 

versa. 

For Schumpeter, competitive advantages are the result of market disruptions that he sees as 

an act of creative destruction “that incessantly revolutionizes the economic structure […] inces-

santly destroying the old one, incessantly creating a new one.”230 It is a process of revolution, be-

cause it disrupts the market equilibrium and alters industry structure in a way that once held 

competitive positions erode and become obsolete over time.231 It is a creative process, be-

cause its essence is innovation.232 Creative destruction takes place in cycles, which are sepa-

rated from each other by phases of equilibrium. The process itself, however, is ongoing in 

that the economy is either in a state of revolution or in a phase in which the effects of past 

shocks get absorbed by the economy. Both together, i.e. revolution and absorption, constitute 

the economic cycle and keep the market in motion.233 The process of economic development 

starts when innovative agents introduce “new combinations”, such as new products, produc-

tion processes, and organizational structures.234 When new combinations are introduced in 

the market, the innovator temporarily outcompetes his rivals and earns economic rents. 

These rents provide incentives for other economic actors to imitate the innovator and appro-

priate some of his profits. Increased competition gradually reduces the profits that can be 

generated until they finally disappear, at which point the market enters a new state of equili-

brium. According to Schumpeter, the profit generated through innovations only provides the 

means to pursue new innovations and thereby restarts the cycle of creative destruction. Su-

perior economic rents are therefore temporary phenomena that eventually get competed 

away.235

Opposite to Schumpeter, the Austrian School’s mainstream argues that the market is con-

stantly in disequilibrium due to “entrepreneurial errors which have resulted in shortages, surplus, 

 

229 See for a discussion on the Austrian School also Millonig (2002), pp. 117ff. 230 Schumpeter (1975), p. 83. 

231 See Schumpeter (1993), p. 138. 

232 See Stevenson/Jarillo (2007), p. 157.  

233 See Schumpeter (1993), p. 137. 

234 See Schumpeter (1934), p. 66. 

235 See Jacobson (1992), p. 787. 
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and misallocated resources.”236 Entrepreneurial errors happen, because the market process re-

quires the participants to meet each others’ needs based on expectations, hunches, intuitions, 

and heuristics causing their decisions to be incorrect some of the time. These errors leave 

space for improvements as customer needs are not fully met by new and existing products or 

because some resources are priced too high and others too low. Entrepreneurs, that are alert 

to these opportunities, act as arbitrageurs and purchase resources where prices are too low, 

recombine them, and sell them in markets where prices are too high. Entrepreneurship in 

this sense is seen as an equilibrating action that drives the use of resources towards the ful-

fillment of customer needs. Once all customer needs are fulfilled and the inefficiencies elimi-

nated, the market moves towards equilibrium.237 The setback, however, is that “many poten-

tially advantageous opportunities go unnoticed. […] An enormous amount of ignorance stands in the 

way of the complete coordination of actions and decisions of the many market participants.”238 There-

fore, an immense number of inefficiencies is likely to exist unperceived that keeps the market 

in constant disequilibrium.239

The differing ability to discover and exploit previously unexploited opportunities is based on 

asymmetries in information and beliefs. Firms that are alerted to available opportunities con-

stantly scan the environment and thereby gather more information than others, and they can 

use this information to their advantage to find and assess the value of opportunities. Hence, 

entrepreneurial profits depend on the possession of superior information. In this context, 

firms can employ two strategies. They can either imitate their rivals or they can innovate and 

introduce new combinations to the market. The process of competition is in both cases inter-

preted as a “discovery procedure”240. It moves towards better mutual awareness among market 

participants and the reduction of information asymmetries through which profits are com-

peted away.241 The market, however, never reaches equilibrium, because innovations are 

interpreted as a continuous process; inefficiencies remain and the possibility of earning supe-

rior profits keeps the entrepreneur in a sustained state of alertness.242

Summing up, in both perspectives firms can employ two alternative strategies: imitation and 

innovation. Imitation moves the market towards a stabilizing equilibrium, while innovation 

disrupts the status quo and moves the economy forward. Both strategies take place in the 

same context of economic progress. The difference lies in the strategic intention of the firm, 

which can reduce a performance gap by imitating a successful rival or create a temporary 

 

236 Kirzner (1997), p. 70. 

237 See Kirzner (1997), pp. 70f. 

238 Jacobson (1992), p. 787. 

239 The reader should note, that equilibrium means precisely that all inefficiencies are eliminated, i.e. that supply 

is perfectly in balance with demand and that prices reflect the true value of any resource, product, or piece of 

information. In equilibrium models market participants are not able to e.g. bid higher prices or undersell 

competitors, etc. (see Hayek (1948), pp. 92ff).  

240 Hayek (1978), p. 179. 

241 See Kirzner (1997), p. 72. 

242 See Jacobson (1992), pp. 787ff. 
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competitive advantage through innovation. The strategic objective in both cases, however, 

remains the same: the improvement of the individual competitive position in a dynamic en-

vironment.243

 

3.1.1.2    The Entrepreneur as discoverer of economic opportunities  

Entrepreneurship fulfills a central function within the Austrian School of Economics, because 

firms create competitive advantages through discovering market inefficiencies or through 

the process of creative destruction. The prospect of superior economic profits serves as the 

driving force behind these actions.  

Schumpeter differentiates between entrepreneurs and managers. An entrepreneur is defined 

as an individual that introduces new combinations, i.e. the introduction of innovative prod-

ucts, processes, and organizational structures. He is a principal agent of change whose ac-

tions disrupt the status quo and move the economy forward. For Schumpeter, an entrepre-

neur is someone who starts the process of creative destruction and leads the economy to dis-

equilibrium. As soon as he routinely administers what has been created, he loses his status as 

entrepreneur and turns into a manager.244 The manager lacks the ability to create and carry 

out new combinations, because his actions are based on routines and safety thinking. He 

adapts to radical changes in the external environment through imitation of the entrepre-

neur’s innovation and thereby diffuses relevant information to other members of society, 

which leads to a new equilibrium.245 In Schumpeter’s view imitators are not entrepreneurs.246

What Schumpeter’s conceptualization lacks, however, is an explanation about the process 

through which the entrepreneur gains insights on the feasibility of new combinations. Kirz-

ner’s view differs herein. He stresses the informational aspect of entrepreneurship that stems 

from the perception of previously unexploited opportunities. Asymmetries of belief and in-

formation are preconditions for the discovery of opportunities and not all opportunities are 

always obvious to everybody. To recognize an opportunity, an entrepreneur has to have 

previous knowledge that is related to the new information which triggers its discovery. Ac-

quiring this information is difficult, because modern societies emphasize specialization and 

different cohorts in society are defined by their unique fields of expertise, lifestyles, educa-

tion, and social status. The result is a variety of interdependent roles in which individuals 

know only a small segment of each other’s personal circumstances.247

Information and insights about entrepreneurial errors, inefficiently used resources, unmet 

needs, and the effects of political and technological shifts are therefore unevenly distributed 

 

243 See Millonig (2002), p. 119. 

244 See Schumpeter (1934), p. 74. In Schumpeter’s view entrepreneurship varies across the life of an individual 

and is only a temporary phenomenon. 

245 See Schumpeter (1964), pp. 116ff. 

246 See Millonig (2002), p. 120; Smith/Di Gregorio (2006), p. 135. 247 See Simmel (1950), pp. 317ff. 
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among the overall population.248 Consequently, opportunities come most frequently to indi-

viduals or firms that are located at advantageous positions within networks of different 

members of society. This argument stems directly from Granovetter’s important work on 

“the strengths of weak ties”249 between individuals and their acquaintances. He argues that 

“acquaintances, as compared to close friends, are more prone to move in different circles than oneself. 

Those to whom one is closest are likely to have the greatest overlap in contact with those one already 

knows, so that the information to which they are privy is likely to be much the same as that which one 

already has.”250

Empirical studies confirm the assertion that weak ties, as they are characteristic for social 

networks, provide aspiring entrepreneurs with access to information and resources beyond 

those available in their own social circle.251 Aldrich and Zimmer showed that opportunities 

are the result of relationships and exchanges that take place within networks. Furthermore, 

exploiting opportunities (i.e. entrepreneurship) requires the skills to mobilize resources. The 

same types of networks and contacts required to identify opportunities are also necessary to 

acquire the resources needed to exploit them. Being embedded in such networks facilitates 

“linkages between aspiring entrepreneurs, resources and opportunities.”252 Networks assist in the 

acquisition of resources and enhance the likelihood of discovery and exploitation.253 Kirzner 

therefore views “the entrepreneur not as a source of innovative ideas ex nihilo”254, but as being 

able to mobilize resources and to know how to combine them to exploit opportunities once 

they are discovered. 

Summing up, there exist important differences between Schumpeter’s position and that of 

Kirzner, which are depicted in figure 18.  

 

Entrepreneur
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Entrepreneur
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Starting point                                                                            Starting point
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Manager
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Figure 18 - The entrepreneurial process seen from Schumpeter's and Kirzner's position 

(Source: translated from Millonig (2002), p. 121)

 

248 See Shane/Venkataraman (2000), p. 222. 

249   Granovetter (1973). 

250 Granovetter (1974), pp. 52f.  

251   See Granovetter (1983), p. 209. 

252 Aldrich/Zimmer (1986), pp. 8f. 

253   See Low/MacMillan (2007), p. 148. 

254 Kirzner (1973), p. 134. 
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For Schumpeter, entrepreneurial actions create and destroy markets, whereas for Kirzner, 

entrepreneurs act within the structure of the market and move it towards equilibrium. Fur-

thermore, in Schumpeter’s view only innovators are entrepreneurs. For Kirzner, entrepre-

neurship also encompasses the improvement upon existing combinations and/or the imita-

tion of innovations as long as it is based on an information advantage.255 It is important to 

note that in both perspectives markets “are neither eroding into sheer chaos nor stabilizing to a 

final equilibrium.”256 The common element of both types is that entrepreneurial actions are 

new types of behavior designed to exploit opportunities that others have not noticed.257 No-

ticing opportunities requires the possession of superior information. The strategic imperative 

for entrepreneurs is therefore to constantly diversify their information base by establishing 

weakly tied social networks to gather, evaluate, and utilize information.258

 

3.1.2   Exploring Opportunities through Entrepreneurial Orientation 

After this introduction into the basic premises of the Austrian School of Economics, this sec-

tion explains the set of processes, methods, and styles by which firms explore new opportun-

ities, experiment with existing resources, and undertake risky ventures and resource acquisi-

tions to create new combinations. Within the literature on entrepreneurship this is reflected 

by the concept of entrepreneurial orientation (EO).259 The key dimensions that characterize a 

firm’s EO include a willingness to act proactively towards opportunities, innovate, and take 

well-calculated risks in their response.260

Proactiveness involves taking initiative by identifying and seeking new opportunities to 

exploit first-mover advantages.261 It suggests a forward-looking perspective to act in antici-

pation of future needs and shape the environment to influence trends or even create de-

mands.262 According to Venkatraman, proactiveness comprises “seeking new opportunities 

which may or may not be related to the present line of operations, introduction of new products and 

brands ahead of competition, strategically eliminating operations which are in the mature or declining 

stages of life cycle.”263 What is striking in this definition is the assumption that proactive firms 

actively scan the environment to seek new opportunities that go beyond their present line of 

activities. This is noteworthy insofar as the discussion in section 3.1.1.2 has shown that to 

 

255 See Kirzner (1978), p. 59. 

256 Smith/Di Gregorio (2006), p. 136. 

257 See Hitt et al. (2001), p. 50. 

258 See Millonig (2002), pp. 121f. 

259 See Lumpkin/Dess (1996), p. 162. In the literature, EO is alternatively also discussed under the “Corporate 

Entrepreneurship” label, which is defined by Zahra (1991, p. 260) as the “formal or informal activity aimed at creating new business in established firms through product and process innovations and market developments.”

260 See Rauch et al. (2009), p. 763. 

261 First-mover advantages usually describe the profits that firms can reap by being first-to-market. This study, 

however, follows the conceptualization of Lumpkin and Dess (1996, p. 146) that “the second firm to enter a new market [is] as pioneering as the first entrant and just as likely to achieve success via proactiveness.”

262 See Lumpkin/Dess (1996), pp. 146f. 

263 Venkatraman (1989), p. 949. 
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discover an opportunity an entrepreneurial firm has to possess prior knowledge that is in 

some sense related to the new information that triggers its discovery. This implies that proac-

tive firms have to engage in efforts to diversify their information and knowledge base by e.g. 

building an extensive network of weak ties with other firms.  

Innovativeness reflects the Schumpeterian notion that entrepreneurial firms introduce new 

combinations as an act of creative destruction and thereby shift resources from existing firms 

to new ones. It shows a firm’s tendency to experiment with new and existing resources by 

promoting new ideas, creativity, and novelty to introduce new products, processes, or tech-

nologies. Innovative firms are willing to depart from existing technologies and commit a 

considerable amount of resources to venture into the unknown and develop new capabilities. 

As such, innovativeness is central when it comes to pursuing new opportunities.264

Risk-taking refers to the uncertainty of decision makers about the outcome of future situa-

tions due to a lack of information. Baird and Thomas separate risk in venturing into the un-

known, committing a large amount of resources, or borrowing heavily without certainties 

about future outcomes.265 Risk-taking, however, does not mean “reckless decision making, but 

rather, a reasonable awareness of the risks involved, and an attempt to manage these risks.”266 It refers 

to decisions made in situations where the probability of future gains or losses is objectively 

or subjectively given. In the managerial context, risk refers to the well-known risk-return 

trade-off and represents the degree to which “managers are willing to make large and risky re-

source commitments – i.e., those which have a reasonable chance of costly failures.”267

The discussion shows that there is a close relationship between the dimensions of proactive-

ness, innovation, and risk-taking. Proactively pursuing opportunities and experimenting 

with innovative resource combinations are both resource consuming postures that carry with 

them the inherent risk of failure; yet, the more the firm’s entrepreneurial actions depart from 

its traditional line of operations and venture into unexplored market niches, the higher is its 

chance to get a head start and realize superior economic profits.268 Proactiveness and innova-

tiveness therefore crucially depend on the firm’s willingness to take well calculated and ma-

naged risks. Thus, EO provides firms with the ability to find opportunities that others have 

overlooked, thereby differentiating them from their competitors and enabling them to create 

competitive advantage.269

The relationship between a firm’s EO and its performance has received extensive empirical 

attention. Rauch and colleagues reviewed 51 published studies in a meta-analysis that cut 

across different industrial and cultural settings and that together represent 14,259 companies. 

 

264 See Lumpkin/Dess (1996), p. 142; Rauch et al. (2009), p. 763. 265   See Baird/Thomas (1985), pp. 231f. 

266 Morris/Trotter (1990), p. 22. 

267 Miller/Friesen (1978), p. 923. 

268 See Lee/Lee/Pennings (2001), p. 618. 

269 See Wiklund/Shepherd (2005), p. 86. 
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They found that there is a positive and moderately large relationship between EO and firm 

performance. This suggests that firms are indeed likely to benefit from an entrepreneurial 

strategic posture and these results have been found to be robust across different contextual 

settings.270

Despite its importance, EO has so far not attracted any attention in the cluster context. There 

exist, however, several studies that examine the effect of EO on firm performance in different 

environmental settings and its impact on networks and relationships. Their results provide 

important implications about how firms explore opportunities in clusters. 

 

3.1.3   Hypothesis on Entrepreneurship in Clusters  

This section aims to derive a hypothesis about how firms use their EO to explore opportuni-

ties that abound in clusters. To this end, it first reviews selected studies on EO under differ-

ent environmental settings, before examining its impact on networks and relationships. 

In a longitudinal analysis over a seven year period Zahra and Covin examined the influence 

of EO on the performance of firms in hostile versus benign environments. Hostile environ-

ments are characterized by high levels of competitive intensity, a large amount of uncertain-

ty with regards to market developments, and a high influence of competitive forces beyond 

the firm’s sphere of influence. Their results show that firms in hostile environments that have 

adopted an EO had higher performance than their non-entrepreneurial peers. Due to the 

longitudinal design of their study, Zahra and Covin also demonstrated, that a firm’s EO 

“may take many years to fully pay off.”271 Managers should therefore adopt a long-term perspec-

tive in developing and maintaining an EO.272

Using a sample of small firms and a longitudinal design over a two year period, Wiklund 

and Shepherd explored the effect of a firm’s EO under different external contingencies. The 

authors revealed several findings. First, regardless of possible contingencies, firms with an 

EO always perform better than peers that act less entrepreneurial. Second, businesses acting 

in opportunity and resource constrained environments benefit the most from having an EO. 

In fact, EO can be used to overcome severe external constraints, as it provides a strategic me-

chanism for firms to differentiate themselves from their competitors. Third, an EO allows 

firms to create disequilibrium by “shaking-up” their industry and thereby generating a 

stream of opportunities. Subsequently, those same firms can then profit the most from the 

changing competitive landscape as they proactively seek out attractive but risky niches and 

innovate in response to newly perceived needs.273

 

270 The calculated corrected correlation across all studies was r = 0.242, revealing a substantial effect of EO on 

firm performance (see Rauch et al. (2009), p. 778). 

271 Zahra/Covin (1995), p. 55. 

272 See Zahra/Covin (1995), p. 55.  

273 See Wiklund/Shepherd (2005), pp. 85f. 
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Two studies have also examined the effect of EO in the international context. Zahra and Gar-

vis for example, used data from US American companies to examine the effect of hostility of 

the international environment on the relationship between EO and firm performance. They 

defined environmental hostility similar to the previous studies as the result of industry 

changes, uncertainties with regards to demand conditions, radical innovations, and rivalry 

among competitors. Their results show that in hostile international environments EO can 

enhance firm performance. This implies that managers in such environments should pursue 

a proactive approach to their environment and abandon conservative risk-averse options. 

The authors furthermore revealed that high performing firms in benign environments also 

pursue an EO. They do this in anticipation of future changes to safeguard against strategic 

surprises, to further widen their growth opportunities, and to extend their strategic alterna-

tives.274

Dimitros and colleagues on the other hand, surveyed Greek firms that showed strong inter-

national activities in different industrial sectors. The authors drew a distinction between un-

certain and hostile environments. Uncertainty refers to environmental instability and reflects 

the difficulty to predict the outcome of change. Hostility on the other hand deals with scarce 

environments and a high degree of competition. While hostility presents external forces that 

go beyond management’s immediate control, uncertainty can be managed through expe-

rience and organizational learning. This implies that entrepreneurial firms that are able to 

operate in an uncertain home environment can transfer their experience to other uncertain 

international markets.275 The authors are able to confirm this assumption as firms assign 

priority to uncertain environmental conditions in their home base as opposed to uncertainty 

in their foreign host countries. This finding indirectly supports Porter’s notion of domestic 

clusters as key driver for a firm’s international success.276 Domestic uncertainty reinforces the 

positive effects of an EO and thereby prevents organizational inertia, which then serves as 

source of competitive advantage abroad.277

Taken together, the studies reveal that firms in environments where rivalry and uncertainty 

is high and change frequent are far better off when they purse an EO, that is when they 

proactively seek attractive but risky new opportunities and innovate in their response.  

With regards to the impact of EO on networks and relationships, the discussion in section 

3.1.1.2 shows that entrepreneurial firms rely heavily on networks and relationships to ex-

plore opportunities and mobilize resources in their response. To address this issue, Sarkar 

and colleagues examined the effect of alliance entrepreneurship on firm market performance. 

The authors argue that entrepreneurial strategies facilitate access relationships to mobilize 

those resources and capabilities that are “commonly found in the interstices between firms, uni-

 

274 See Zahra/Garvis (2000), pp. 485f. 

275 See Dimitratos/Lioukas/Carter (2004), pp. 24f. 276 See section 2.2.5 and Porter (1990), pp. 71ff. 

277 See Dimitratos/Lioukas/Carter (2004), pp. 34f. 
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versities, research laboratories, suppliers, and customers.”278 Firms that can mobilize resources 

that are owned or controlled by partners may profit from their value-creating potential by 

exploiting previously identified opportunities. Since the number of potential alliance part-

ners that possess a suitable resource profile is limited, it is likely that alliance entrepreneur-

ship will result in first-mover advantages. Firms that are better informed about the future 

value of a potential alliance partnership may reap its advantages ahead of competitors.279

Using a sample of US American technology companies with alliance experience, the authors 

find strong evidence that alliance entrepreneurship positively influences firm performance. It 

enables firms to learn new skills and get access to complementary resources of their partners 

thereby leading to competitive advantage. These effects are even enhanced in dynamic envi-

ronments where market profiles and customer preferences are subject to permanent change. 

In such environments, access relationships allow firms to earn a premium by facilitating the 

speedy development of new resource combinations that can serve upcoming market 

trends.280

In a similar study, Marino and colleagues examine the influence of EO on strategic alliance 

formation by using a diverse sample of firms located in Finland, Greece, Indonesia, Mexico, 

the Netherlands, and Sweden. The authors argue that a firm’s tendency to enter into al-

liances will be directly influenced by its EO as alliances enable firms to pursue an entrepre-

neurial strategy. For example, innovative firms can use cooperative agreements to mobilize a 

diverse set of resources and thereby maintain high levels of innovation. In the same way, 

they can also hedge against risk by forming multiple alliances and thereby reduce their de-

pendence on a few resource providers. Finally, entrepreneurial firms can proactively engage 

in strategic alliances with critical resource providers to exploit upcoming opportunities; a 

fact that was already confirmed by Sarkar and colleagues. The authors’ results confirm their 

hypothesis and show that firms with an EO indeed form multiple strategic alliances with 

partner firms.281

Thus, both studies find that an EO enables firms to mobilize resources by forming alliances 

with partners in their external environment. They also provide several competitive advan-

tages including uncertainty reduction, the exploitation of opportunities through complemen-

tary resources, risk and cost sharing, and access to diverse knowledge and skills.  

Similarly, firms that adopt an EO in clusters should be able to profit from ample opportuni-

ties as clusters are a key source of information and a stock of valuable resources. In clusters, 

entrepreneurial firms can tap into different opportunity sources. Along the horizontal and 

vertical dimensions proactive firms can diversify their information and knowledge base 

through their informal networks that go beyond their immediate social circle. These net-

 

278   Powell/Koput/Smith-Doerr (1996), p. 118. 

279 See Sarkar/Echambadi/Harrison (2001), pp. 702f. 280 See Sarkar/Echambadi/Harrison (2001), pp. 708f. 281 See Marino et al. (2002), pp. 147ff. 
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works can provide valuable information about upcoming market trends, changing customer 

needs, and new combinations that could potentially disrupt industry structure and lead to 

new market niches. In this context, “actors are not deliberately ‘scanning’ their environment in 

search of a specific piece of information but rather are surrounded by a concoction of rumors, impres-

sions, recommendations, trade folklore, and strategic information.”282 In the horizontal dimension, 

firms target similar markets. This creates rivalry and serves as an incentive for firms to con-

stantly innovate and differentiate each other from their competitors. Consequently, firms 

adopting an EO should be better off as they are able to observe their competitors and act ap-

propriately in response to emerging opportunities by introducing new combinations. Along 

the vertical dimension on the other hand, suppliers, buyers, and service providers engage with 

each other in close relationships. For these networks, clusters provide opportunities to close 

information gaps that emerged due to vertical industry specialization. By engaging in joint 

cooperation, firms become aware of each other’s needs and discover existing but previously 

unexploited opportunities. 

Summing up, firms that adopt an EO should be better able to explore emerging opportuni-

ties in clusters and mobilize the necessary resources in their response. They should therefore 

have higher levels of performance than their peers that act less entrepreneurial: 

 

Hypothesis 4: The relationship between clusters and firm performance will be positively moderated 

by a firm’s entrepreneurial orientation.   

 

3.2   Advantage Exploitation through Strategic Management in Clusters 

Strategic management is concerned with setting the direction of the firm and ensuring its 

long-term survival by enabling it to achieve and defend competitive advantages.283 A firm is 

said to have a competitive advantage when it implements a strategy that generates above-

average returns284 and that its competitors are unable to duplicate or find too costly to im-

itate. It can be confident that it has achieved one or more competitive advantages only after 

competitor’s efforts to imitate its strategy have failed or ceased. The durability of a competi-

tive advantage, however, is strongly dependent on the firm’s ability to erect barriers to imita-

tion that limit the speed with which its competitors are able to acquire new skills and compe-

tence to challenge its market position.285 A firm’s competitive advantage is therefore always a 

comparative advantage that is valued relative to other firms. 

 

282 Grabher (2002), p. 38 (emphasis added in the original). 283 See Teece/Pisano/Shuen (1997), p. 509. 

284 Above-average returns are returns that are higher than what an investor can expect to earn from  any other 

investment with a similar amount of risk (see Hitt/Ireland/Hoskisson (2009), p. 5). 285 See Hitt/Ireland/Hoskisson (2009), p. 5. 
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Within the strategy field, the resource-based view of the firm286 (RBV) emerged as the domi-

nant paradigm during the 1990s that firms use to achieve competitive advantages. It suggests 

that a firm’s unique resources and capabilities are the critical link to above-average perfor-

mance. In the following, section 3.2.1 first discusses the basic premises of the RBV and the 

value generating potential of strategic resources. Section 3.2.2 then shows how firms utilize 

organizational capabilities to turn this potential into actual competitive advantages. In sec-

tion 3.2.3, these insights are then applied to the cluster context to derive a hypothesis about 

how a distinct cluster-capability enables firms to make use of the resources that are prevalent 

in clusters. 

 

3.2.1   Basic Premises of the Resource-Based View of the Firm 

 

3.2.1.1    Resource Heterogeneity and Imperfect Factor Markets  

The RBV emerged in the late 1980s and early 1990s as direct critique to Porter’s competitive 

strategy framework.287 While Porter views firms as bundles of value activities, resource-

based scholars view it as a bundle of resources and capabilities, which determine its 

strengths and weaknesses. Resources are assets that are controlled or owned by a firm, whe-

reas capabilities refer to its distinctive and superior abilities of exploiting and combining 

resources in order to accomplish its targets.288 Unlike RBV scholars, Porter places little em-

phasis on the impact of firm specific characteristics on performance. The underlying assump-

tion is that factor markets are perfectly competitive and that firms can easily acquire all the 

resources they need to implement a viable product-market strategy based on a unique confi-

guration of their value activities. Resources are therefore highly mobile, which over time 

makes competing firms identical in terms of their resource endowment.289

For RBV scholars however, the assumption of perfect factor markets does not hold true. A 

perfectly competitive factor market would require that the price of any given resource per-

fectly reflects the economic value that can be created by putting the resource to use. In that 

case, the (hyper-rational) seller of the resource would ex-ante be able to anticipate every 

possible way in which the resource can be used and simply price the resource according to 

the highest achievable value: “If strategic factor markets are perfect, then the cost of acquiring stra-

 

286 All approaches that view a firm’s superior economic performance as a result of its unique internal resources 

and capabilities are summarized in the following under the “resource-based view” label (see for example Amit/Schoemaker (1993); Barney (1986); Barney (1991); Prahalad/Hamel (1990); Wernerfelt (1984)). Contem-porary approaches such as the dynamic capability approach (Teece/Pisano/Shuen (1997)) and the know-ledge-based view of the firm (Kogut/Zander (1992)) will not be discussed separately as they represent only slight modifications of the RBV and are based on the same core logic (see Barney/Clark (2007), pp. 22ff).  

287 See section 2.2.5. 

288 In the early contributions, there was no explicit distinction between resources and capabilities. Barney (1991, 

p. 367) for example, defined firm resources as including “all assets, capabilities, organizational processes, firm attributes, information, knowledge etc. controlled by a firm.” In the interest of readability, the following discussion will therefore use the term resources until the distinction becomes theoretically relevant in section 3.2.2. 

289   See Porter (1991), pp. 107ff. 
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tegic resources will approximately equal the economic value of those resources once they are used to 

implement product market strategies.”290 This suggests that no matter what strategies a firm im-

plements with the help of its resources, those strategies will not be a source of economic 

rents.291 This contradicts Porter’s central assumption that the ability of firms to enter an at-

tractive industry and achieve a favorable product-market position is an explanation for supe-

rior economic performance.  

In contrast, the RBV builds on the notion of imperfect or not existent strategic factor markets, 

which leads to two alternative assumptions:  

(1) Resources are heterogeneously distributed among firms and  

(2) imperfectly mobile, allowing resource differences to persist over time.  

The main reasons for imperfect factor markets are information asymmetries between buyers 

and sellers of resources. Only when the buying firm possesses superior expectations about 

the economic value of a resource compared to the selling firm, the purchase becomes viable 

as the resource remains underpriced. In this case, the buyer can exploit its (Ricardian292) rent 

generating potential, because the costs of acquiring the resource are lower than the economic 

value that can be created by using it in a superior way.293

In addition to imperfect factor markets, Dierickx and Cool suggest that some resources can-

not be purchased at all, because they lack an appropriate factor market. They refer to re-

sources that are so deeply embedded in a firm’s organizational environment that they would 

lose significant economic value when used in an alternative setting. Instead, this type of 

highly specific resources has to be built internally and upgraded over time. In this case, eco-

nomic rents stem less from information asymmetries and imperfect factor markets than from 

a firm’s property rights that allow the control of resources that are not available to its com-

petitors.294

Hence according to the resource-based logic, a firm’s performance stems ultimately from its 

controlled or owned unique resources producing Ricardian efficiency rents as opposed to 

monopolistic rents in Porter’s market-based framework. 

 

3.2.1.2   Competitive Forces and Isolating Mechanisms  

Although resource heterogeneity and immobility represent the two central assumptions of 

the RBV, it does not mean that a strategy that is build on any given resource holds the poten-

 

290   Barney (1986), p. 1231. 

291 See Barney/Clark (2007), pp. 16f. 

292 Ricardian rents are returns on the efficient use of an existing stock of resources, which is superior to re-

sources held by other firms. From this perspective, profits are ultimately a return to the unique assets owned 

and controlled by the firm (see Spanos/Lioukas (2001), p. 911). 

293 See Barney (1986), p. 1234. Additionally, firms can also be lucky or have good fortune and acquire resources 

whose actual value is greater than what was originally expected. This resource was ex-ante similarly under-

priced. 

294 See Dierickx/Cool (1989), p. 1505. 
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tial to contribute to a firm’s competitive advantage. In order to add to a firm’s superiority, 

resources furthermore have to be valuable, rare, not substitutable, and not imitable (so called 

VRIN). These isolating mechanisms can be seen as indicators of how heterogeneous and im-

mobile a given resource is and consequently how useful it is to limit the competitive forces 

that threaten to erode a firm’s competitive advantage.  

To be a source of competitive advantages it is essential that resources are valuable, in that 

they allow a firm to develop and implement a strategy that improves its efficiency and effec-

tiveness. In addition, the product or service that results from this strategy has to be valued 

by the market, i.e. the customer. Only when resources contribute to the development of 

products that are perceived and valued as being superior to other similar products do they 

qualify as sources of competitive advantage.295 It is important to note that it is ultimately the 

market that determines the value of a resource-driven strategy. By ignoring the market firms 

run the risk that they acquire strategic resources that do not contribute to value creation. A 

firm might allocate resources to create a superior and highly sophisticated product, but this 

very same product will fail to generate a competitive advantage, if it does not create the wil-

lingness of customers to pay for it. This means, that the value of a firm’s resource base needs 

to be evaluated against the background of its specific market environment.296

Furthermore, resources that contribute to competitive advantage have also to be rare. This 

ensures that the firm that is controlling a valuable and rare resource can implement a strate-

gy that differentiates it from its competitors and creates a unique competitive advantage. On 

the other hand, valuable resources that are not rare can be held by a large number of firms 

which can all put that resource into a similar use. While this would create competitive parity 

in an industry and ensure firm survival, none would be able to achieve a competitive advan-

tage over its competitors. As Barney notes, how rare a resource has to be in order to generate 

a competitive advantage is difficult to assess. He therefore defines a resource as rare as long 

as the number of firms that are in control of it is less than the number of firms necessary to 

create a perfectly competitive market.297

Another important requirement for resources to be a source of competitive advantage is that 

they are imperfectly imitable. A competitive advantage will be short-lived if it is based on 

easily imitable resources. To be able to imitate a critical resource a firm has first to identify 

the underlying sources of a competitor’s advantage and second be able to retrace the steps 

that have been necessary to acquire and/or develop that resource. Yet, obtaining the neces-

sary information or achieving the imitation of a critical resource can be difficult, if that re-

source is subject to barriers to imitation. Resources can be imperfectly imitable due to the 

unique historical conditions of their creation, a causally ambiguous link with a firm’s com-

petitive advantage, or their social complexity. 

 

295 See Barney (1991), p. 106. 

296   See Barney/Clark (2007), p. 58. 

297 See Barney (1991), p. 107. 
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Historical resources such as the knowledge of groups of experts and scientists or a firm’s or-

ganizational culture develop through continuous accumulative learning processes, first-

mover advantages, and sometimes even chance. They are the result of path dependent deci-

sions, time consuming efforts, and costly investments. A firm that would want to imitate 

such a historical resource would have to replicate the exact same historical development 

process that its competitor had to pass.298 Therefore, the more historically unique a resource’s 

development process was the less imitable that resource becomes. 

Causal ambiguity means that the way in which a resource contributes to competitive advan-

tage is not understood or understood poorly by a firm’s managers. This happens especially 

in the case of complex synergetic resource bundles where numerous plausible explanations 

exist about the way in which each resource contributes to competitive advantage. As a result, 

imitating firms cannot state explicitly which resource represents the underlying cause of a 

competitor’s advantage and are therefore unable to initiate an appropriate response.299

Social complexity further supports the non-imitability of resources and refers to the fact that 

they can only unfold their true potential in a combinatory mix of tangible and intangible re-

sources. Such complementary resource bundles may consist of tangible assets such as ma-

chines and tools and intangible assets such as an organizational culture that promotes team 

work and the knowledge of experts on how to exploit those machines and tools to produce 

superior craft work. In these cases, barriers to imitation do not rest on causal ambiguity, but 

on the underlying complex social pattern of interaction between the complementary resource 

types.300

The final characteristic of strategic resources is their non-substitutability. This means that 

there must be no other resource that in itself is valuable, rare, and not imitable and that when 

it is put to use contributes to the implementation of an equivalent strategy. If such a resource 

or bundle of resources exists, firms can imitate or even outpace other leading firms by im-

plementing similar strategies based on their own unique resource configuration. The higher 

the number of firms that can imitate a successful strategy by acquiring or developing substi-

tutable resources, the closer the industry gets to competitive parity. In general, substitutabili-

ty can take two forms. A resource can be substituted by a similar or by a very different re-

source. The latter is a particularly big threat amidst globalization and rapid technological 

change. In this new competitive landscape it is more than likely that a firm outpaces its com-

 

298   See Dierickx/Cool (1989), p. 1507. 

299 See Barney (1991), p. 109; Starbuck (1992), p. 724. Although causal ambiguity remains an often cited require-

ment of strategic resources, it has not been without critics of which Collis stands out. Contrary to Barney and 

others, he states that “causal ambiguity ultimately cannot be a source of sustainable competitive advantage because it 

contains the seeds of its own self-destruction” (Collis (1994), p. 147). If an organization is not able to identify the 

sources of its own competitive advantage, then it is equally not able to manage or adapt to environmental 

change, in which case its competitive advantage erodes over time. On the other hand, if a firm takes action 

and changes the configuration of its resources, it runs the risk to unintentionally destroy its competitive ad-

vantage. 

300 Barney (1991), p. 110. 
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petitors that previously held a competitive advantage by replacing a critical technology with 

e.g. a disruptive technology and thereby implement the same strategy more efficiently. 

Therefore, Collis concludes that the substitutability of a resource poses the biggest threat to a 

firm’s competitive advantage.301

 

3.2.2   Utilizing Resources through Organizational Capabilities 

So far, the discussion about the basic premises of the RBV has not differentiated between 

resources and capabilities. It has assumed that resources are valuable in and of themselves 

and has said nothing about how these resources are coordinated and put to use in order to 

create value for the firm. To this point, the process of value creation remains in a black-box. 

To resolve this issue, the RBV offers the concept of organizational capabilities. While re-

sources refer to tangible and intangible assets and production inputs that are tied semi-

permanently to the firm, organizational capabilities refer “to an organizational ability to perform 

a coordinated task, utilizing organizational resources, for the purpose of achieving a particular end 

result.”302 Winter offers a precise definition of organizational capabilities and their constitut-

ing characteristics by conceptualizing them as “a high level routine (or collection of routines) 

that, together with its implementing input flows, confers upon an organization’s management a set of 

decision options for producing significant outputs of a particular type.”303 This definition rests 

upon the work of Cyert and March who define organizational capabilities as a firm’s internal 

procedures.304

The notion of capabilities fundamentally rests on organizational routines and resources, 

which serve as their basic building blocks. Routines are concerned with the fulfillment of 

specific tasks and problems of low-complexity and represent “forms, rules, procedures, conven-

tions, strategies, and technologies around which organizations are constructed and through which 

they operate.”305 They develop over time when organizations are repeatedly faced with similar 

problems that allow developing a standard operating procedure. Examples include human 

resources hiring procedures or formal Total Quality Management rules. They formalize the 

way in which recurring tasks are approached and by doing so serve as coordination mechan-

ism to effectively leverage and utilize a firm’s resource base. This creates a sense of stability 

among the individuals of the firm so that over time routines become socially embedded and 

can be executed sub-consciously, which ultimately increases their efficiency.306

So, both capabilities and routines are conceptualized in the context of problem-solving and 

utilize resources to accomplish specific tasks. The main difference between them lies in their 

complexity. In contrast to routines, organizational capabilities can span departments and 

 

301   See Collis (1994), p. 147; Barney (1991), p. 111. 302 Helfat (2003), p. 1; see also Amit/Schoemaker (1993), p. 35. 303 Winter (2000), p. 983; Winter (2003), p. 991. 

304 See Cyert/March (1963), p. 179. 

305 Levitt/March (1988), p. 320. 

306 See Becker (2004), p. 662. 
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functions to solve complex tasks, which require the coordination of several resources and 

routines at the same time. Examples include complex processes such as product develop-

ment, customer relationship management, controlling, or supply chain management. It is 

important to note that a collection of routines and resources does not represent an organiza-

tional capability unless it has proven to be reliable and applicable across various situa-

tions.307 In addition, for a routine to qualify as a capability it has to be substantial in scale and 

significance, enable the production of output that significantly influences a firm’s survival 

and prosperity, and management’s awareness of its required inputs and intended effects.308

This requires time as firms use their experience and feedback to transform a singular prob-

lem-solving success into a reliable organizational capability.309 It also means that it is difficult 

for competitors to imitate a firm’s superior capability without gaining similar experiences 

and retracing the same development process by e.g. using time compressing activities such 

as learning through crash-courses.310 In fact, it is exactly this time-consuming characteristic 

that makes organizational capabilities difficult to imitate and therefore strategically relevant 

to a firm’s competitive advantage. Due to their composition and social embeddedness, capa-

bilities are complex and therefore difficult to transfer from one organizational context to 

another.  

Summing up, capabilities bundle a firm’s resources by utilizing a set of complex routines and 

that is how they contribute to competitive advantage. For many RBV scholars they are the 

most important factor to distinguish firms from their competitors, because their complexity 

and social embeddedness makes them difficult to imitate. After all, if a firm dissolves, its 

capabilities vanish with it.311 Consequently, RBV scholars agree that the strategic imperative 

for firms is not to focus on resources, but rather on the set of capabilities behind their appro-

priate building up.  

To integrate this core logic into an organizing framework for a resource-based approach to 

strategy making, Grant developed a model that is centered on its key variables and proposi-

tions. It is illustrated in figure 19. Resource-based strategy making requires that the firm 

takes a deep look into its internal structure to (1) identify the existing resource base; (2) iden-

tify its capabilities; (3) appraise their rent-generating potential; (4) select an appropriate 

strategy; and if necessary (5) extend and upgrade the firm’s stock of resources and capabili-

ties.312

 

307 See Helfat/Peteraf (2003), p. 999. 

308 See Winter (2000), p. 983.  

309 See Schreyögg/Kliesch-Eberl (2007), pp. 915f. 310 See Dierickx/Cool (1989), p. 1507. 

311   See Korhonen/Niemela (2005), p. 17. 

312   See Grant (1991). Similarly, Teece summarizes the RBV’s approach to strategy as “(1) identify your firm’s 

unique resources; (2) decide in which markets those resources can earn the highest rents; and (3) decide whether the 

rents from those assets are most effectively utilized by (a) integrating into related market(s), (b) selling the relevant in-

termediate output to related firms, or (c) selling the assets themselves to a firm in related businesses” Theoretical Model of Internal Characteristics to Create Competitive Advantages through Clusters  81 

 

4. Select a strategy, which best 

capabilities relative to external                  Strategy exploits the firm’s resources and 

opportunities.

3. Appraise the rent-generating                                    5. Identify resource gaps, potential of resources and                                           which need to  be filled.

(a) their potential for                                                  Invest in replenishing, capabilities in terms of:

sustainable competitive                                       augmenting, and upgrading Competitive advantage and                                          the firm’s resource base. Advantage

(b) the appropriability of their 

returns. 

2. Identify the  firm’s capabilities: 

What can the firm do more 

effectively than its rivals?                      Capabilities Identify the resource inputs to 

each capability and the 

complexity of each capability. 

 

1. Identify and classify the firm’s 

resources. Appraise strengths 

competitors. Identify                          Resources and weaknesses relative to 

opportunities for better 

utilization of resources.

 

Figure 19 - A resource-based approach to strategy development 

(Source: Grant (1991), p. 115) 

 

The framework emphasizes that resources and capabilities always have to be appraised rela-

tive to a firm’s competitors, which reflects the nature of competitive advantages as relative 

constructs. Therefore, every capability-driven strategy has to consider the competitive posi-

tions of the firm’s rivals. The framework also hints to the fact that capabilities evolve within 

a hierarchy; an issue that is discussed in the following. 

 

Hierarchies of Capabilities  

The discussion so far suggests that capabilities evolve within a hierarchy (see figure 20). The 

base of the hierarchy includes the know-how of individuals, resources, and routines and 

combines to create skills designed to perform certain tasks, which can be highly product and 

process-specific. On the second level, task-specific capabilities are integrated within compa-

ny functions such as marketing, human resources, or finance. On the highest level of aggre-

gation, broad and general capabilities such as networking and cost controls, are formed and 

maintained from the integration of more specialized capabilities. These higher-level capabili-

ties can span many functions and departments.313

 

(Teece/Pisano/Shuen (1997), p. 514). According to the RBV’s basic assumption of imperfect factor markets, however, selling the firm’s VRIN resources could prove difficult. The last point could therefore be restated as: (3) enter the particular market and generate Ricardian efficiency rents.  

313   See Hoopes/Madsen (2008), pp. 397f. 
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Higher-order (cross-functional) capabilities 

 

Functional capabilities 

 

Task-specific skills

 

Know-how of individuals         Resources         Routines

 

Figure 20 - A hierarchy of capabilities 

(Source: adapted from Korhonen/Niemela (2005), p. 17) 

 

Integration, however, is not easy. Performing specialized capabilities requires knowledge of 

specially trained experts. This knowledge is partly explicit and partly taken-for-granted, ta-

cit, and deeply embedded in the firm’s routines. It is therefore not enough to directly inte-

grate specialized capabilities into a higher-order, cross-functional capability. For example, 

the creation of a higher order supply chain management capability requires more than just 

the sequential execution of purchasing, manufacturing, logistics, distribution, and strategic 

planning routines. There needs to be a coordinating authority that plans, directs, and con-

trols the interaction of the different departments and functions, because higher-order capa-

bilities cannot be directly linked to any individual in the firm. One common solution is the 

creation of cross-functional teams, composed of experts from different departments that have 

access to the functions’ specialized knowledge and problem-solving routines and that direct-

ly report to top management.314

Furthermore, there are several important features about the hierarchy depicted in figure 20. 

First, each capability level builds on the level below, so that no higher-order capability can 

exist without its constituting lower-order capabilities and skills. Second, each level adds 

greater value to the firm. Resources on their own add little value to the firm, while task-specific 

skills deploy resources and routines to solve problems of low complexity and thereby add 

more value. Functional capabilities add even greater value, because they span their functional 

unit and integrate several task-specific skills to create synergy and a higher-level problem 

solving ability. Finally, higher-order, cross-functional capabilities add the greatest value, because 

they leverage resources and capabilities at the corporate strategy level, thus having a broader 

scope and maximizing synergy potentials across the firm.315

 

314 See Grant (2005), p. 150. 

315 See Javidan (1998), pp. 62f. 
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Properly executed, higher-order capabilities carry the greatest potential to generate value. 

The higher the capability is in hierarchy, the more socially embedded it is in the organiza-

tion. Its complex dependence on skilled individuals, resources, and proven problem-solving 

routines also means that it cannot simply be transferred across organizations or firms with-

out also transferring its constituting components. Their complex architecture makes them 

therefore rare, difficult to substitute by other capabilities, and almost impossible to imitate. 

They are rare, because their complexity requires specific ingredients, which only a small 

number of firms are likely to have. They are also difficult to substitute, because the domains 

of higher-order capabilities are broad and general corporate tasks. Finally, they are hard to 

imitate, because their creation is subject to a causal ambiguous, time consuming, and socially 

complex learning process. It is therefore nearly impossible for an outsider to analytically 

break down what exactly it is about the higher-order capability of a competitor that adds to 

its competitive advantage. It is due to these characteristics that higher-order capabilities are 

especially important to the competitive advantage of the firm. 

Summing up, the discussion on strategic management shows that resources are not valuable 

in and of themselves, but that firms rely on their organizational capabilities to turn their val-

ue-generating potential into actual competitive advantages. This core logic of the strategic 

management field mandates that firms in clusters also have to make use of a distinct cluster-

capability to access the resources that are prevalent in clusters and turn them into competi-

tive advantages. Therefore, the next section applies this logic to the cluster context to derive a 

hypothesis about how firms can make use of a distinct cluster-capability to create competi-

tive advantages through clusters. 

 

3.2.3   Hypothesis on Strategic Management in Clusters 

In contrast to entrepreneurship theory, where EO is a well established construct that is readi-

ly applicable to explain how firms explore opportunities in clusters, neither the literature on 

clusters nor the literature on strategic management has so far produced insights on a distinct 

cluster-capability that explains how firms make use of the resources that are prevalent in 

clusters.  

By combining the insights from the previous discussions on clusters and organizational ca-

pabilities, however, it is possible to explicate a set of tasks that a firm’s distinct cluster-

capability has to fulfill:  

(1) Due to the importance of information asymmetries, the firm has to be able to utilize 

information sources that are prevalent in clusters. 

(2) To access and mobilize resources in the long-run, firms also have to be able to main-

tain and nurture access relationships. 

(3) Once the resources become accessible to the firm, they have to be strategically up-

graded and augmented. 
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A cluster-capability that fulfills these tasks resembles in part but also goes far beyond what is 

known as absorptive capacity and combinative capability.316 It allows firms to recognize the val-

ue of a given piece of information, assimilate it, and transfer it across departments to those 

units that can make the best use out of it. To achieve this task, the firm depends on individu-

als within its boundaries that are aware of where useful experts reside. These individuals 

translate knowledge that was produced externally in the cluster into a form that can be un-

derstood and used by the departments and individuals within the firm.317 Once a firm has 

developed this ability, a self-reinforcing process emerges that increases its sensitivity to-

wards other firms’ and individuals’ knowledge and information. That in turn enhances its 

awareness to emerging technological opportunities and thereby also increases its aspiration 

level to proactively exploit opportunities.318 In contrast, firms, which are unable to relate ex-

ternal information and knowledge to their internal repertoire, may treat it as not applicable 

in their unique context or simply ignore it and thereby overlook potentially valuable oppor-

tunities.319 Thus, a cluster-capability that resembles these qualities allows firms to make 

sense of the scattered information and knowledge that resides within clusters, assimilate it, 

and then utilize it towards their own ends. 

Another set of capabilities that is not explicitly mentioned in the cluster literature, but that 

fulfill parts of a cluster-capability’s tasks are network and alliance capabilities. Network capa-

bilities express the ability to simultaneously manage a variety of relationships, while alliance 

capabilities refer to the ability of managing single relationships and alliances between two 

firms.320

Both capabilities draw on several theoretical perspectives321, but research on their underlying 

components is mainly based on the insights provided by Kale and colleagues about the con-

tributions of a firm’s dedicated alliance function. The main responsibility of an alliance func-

tion is to act as a centralized coordination unit that facilitates the establishment of new al-

liances with external partners. Externally, it does so by being a visible point of contact for 

potential partners that want to establish new alliances. Internally, it is supposed to facilitate 

learning about current and past alliance experiences, improve the allocation of strategic re-

sources to critical alliances, and monitor and evaluate alliance performance.322

Firms with a distinct cluster-capability that resembles traits of network and alliance capabili-

ties can also enhance their access to critical resources by forming multiple cooperative al-

liances with other cluster-firms. It enables firms to create innovative resource bundles that 

 

316 See Cohen/Levinthal (1990), p. 128 and Kogut/Zander (1992), p. 384. 317 See Bathelt/Malmberg/Maskell (2004), p. 44. 318 See Cohen/Levinthal (1990), p. 128. 

319 See Bathelt/Malmberg/Maskell (2004), p. 44. 320 See Walter/Auer/Ritter (2006), p. 546. 

321 These include the RBV, the dynamic capability approach, the knowledge-based view, and evolutionary eco-

nomics (see Kale/Dyer/Singh (2002), p. 749 and Walter/Auer/Ritter (2006), p. 546). 322 See Kale/Dyer/Singh (2002), p. 752. 
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one firm cannot create on its own. Such a resource bundle might include the combination of 

an advanced technology held by one firm with another firm’s access to and knowledge of 

specific markets.323 Hence, firms can use clusters to upgrade and augment their resources 

and thereby maximize their value relative to other possible internal combinations. 

In doing so, firms search for alliance partners with specialized resource profiles, depending 

on the types of resources needed.324 Similar resources, such as those that can be found along 

the horizontal dimension, allow firms to primarily exploit already existing competitive ad-

vantages. They provide the opportunity to profit from the alliance partner’s relative market 

position (e.g. brand reputation), to share market information in order to optimize the timing 

for investment choices, and to significantly reduce the time-to-market. Furthermore, horizon-

tal alliances enable firms to optimize their capacity utilization, generate economies of scale, 

and profit from learning effects. The means are mainly formal and include JVs, strategic al-

liances, and the acquisition of competitors. Complementary resources instead, such as those 

that can typically be found along the vertical dimension of clusters, provide the opportunity 

to gain economies of scope, create synergies, and explore novel resource bundles that lead to 

the creation of new combinations.325

Yet, firms in clusters can usually choose from a larger pool of potential network and alliance 

partners than firms outside of clusters. This richness, however, also adds complexity to the 

selection process since the number of partners with a suitable resource profile and compati-

ble strategic goals and objectives may be limited. Firms in clusters should therefore be able to 

separate those firms that can add value to their existing partner portfolio from those that 

may turn out to be potentially harmful. A distinct cluster-capability assists firms in this 

process by enabling them to make informed decisions about the future value of a potential 

partnership that may be available in clusters. 

Summing up, the cited tasks and capabilities provide an initial understanding of how a clus-

ter-capability enables firms to generate competitive advantages through clusters. Although it 

is not clear what elements actually define a distinct cluster-capability, it can still be hypothe-

sized that it enables firms to make better use of the resources that are prevalent in clusters. 

They should therefore have higher levels of performance: 

 

Hypothesis 5: The relationship between clusters and firm performance will be positively moderated 

by a firm’s cluster-capability.

 

The identification of skills that actually define a cluster-capability is the subject of a field-

work that was conducted in China and which is presented in chapter 4. At first, however, the 

next section discusses the emerging theory of Strategic Entrepreneurship, which emphasizes 

 

323 See Stuart/Sorenson (2007), p. 214. 

324 See Gulati/Nohria/Zaheer (2000), p. 207. 

325 See Ireland/Hitt/Vaidyanath (2002), p. 430. 
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the need for a configurational approach to strategy that balances the exploration of new op-

portunities with the creation of strategic defenses to exploit what has been created. 

 

3.3 Balancing Opportunity Exploration and Advantage Exploitation through 

Strategic Entrepreneurship in Clusters 

The theory of Strategic Entrepreneurship is a newly emerging concept that combines ele-

ments from the fields of strategic management and entrepreneurship as both are concerned 

with how firms create and defend competitive advantages. It has emerged in response to the 

new competitive landscape of globalization and technological change. In this new competi-

tive reality firms are increasingly less able to sustain a strategic advantage over a long period 

of time. Instead, firms need to (1) continuously identify structural changes in their environ-

ment that give rise to new short-term opportunities, (2) create and mobilize the resources 

necessary to exploit these opportunities, and (3) act in response to renew their competitive 

advantage.326

This holistic, configurational perspective to strategy integrates the entrepreneurial explora-

tion of short-term opportunities with the establishment of strategic defenses to exploit the 

value that has been created.327 Central to Strategic Entrepreneurship is the focus on hetero-

geneity, firm performance, and the acknowledgment of the emergence and far reaching con-

sequences of the new competitive landscape (see figure 21).328

 

Theoretical foundation

 

Austrian school             Opportunity           Central paradigm of economics exploration

Temporary 

Firm 

Heterogeneity            competitive 

performance

advantage

Resource-based            Advantage

view of the firm            exploitation

 

Figure 21 - Core logic of Strategic Entrepreneurship 

The following section 3.3.1 first discusses the basic premises of Strategic Entrepreneurship. It 

emphasizes the need for a balance between the exploration of new opportunities and exploi-

tation of already existing advantages, before integrating both perspectives into a unifying 

process model to strategy making. In section 3.3.2, this perspective is then applied to the 

 

326 See Bettis/Hitt (1995), p. 16; Hitt et al. (2001), p. 480. 327 See Hitt et al. (2006), p. 2. 

328 Meyer and colleagues (2006, pp. 29f) for example found that in the Strategic Management Journal and the 

Journal of Business Venturing (both are leading journals in the strategic management and entrepreneurship 

field) 86 % and 46 % of all articles that have been published between 1980 and 2000, respectively, used firm 

performance as the dependent variable. 
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cluster context to derive a configurational hypothesis about how firms generate competitive 

advantages through clusters. 

 

3.3.1   Basic Premises of the Strategic Entrepreneurship Theory 

 

3.3.1.1    The Need for a Balance between Exploration and Exploitation 

According to entrepreneurship theory, competition is dynamic and generates a continuous 

stream of opportunities. It demands that firms continuously perceive these opportunities and 

introduce new combinations in their response in order to generate above-average returns. 

Thus, dynamic competition emphasizes the process of exploration. “Exploration includes 

things captured by terms such as search, variation, risk taking, experimentation, play, flexibility, dis-

covery, innovation.”329 In a fast changing environment it allows firms to pursue opportunities 

that have gone unnoticed by competitors.330 Yet, it is an uncertain, chaotic, and unpredictable 

process where excessive exploration can turn into a frenzy of experimentation, search, and 

innovation (see figure 22). It can lead firms into a series of failures without rewarding bene-

fits, because firms suffer the costs of experimentation and devote too few resources to devel-

op and exploit the opportunities that have been discovered.331

 

high

Experimentation          Balanced

frenzy                 trade-off

Exploration

 

Strategic               Escalating deadlock           commitment

low

 

low       Exploitation       high        

 Figure 22 - The tension between exploration and exploitation  

On the other hand, the field of strategic management and with it the RBV assume that com-

petition takes place under static market conditions. Once a firm has achieved a sustainable 

competitive advantage, the environment surrounding it turns into an equilibrium in which 

prices, qualities, and resources are given as objective, all times governing data. Consequent-

ly, the resource configurations that have led to any firm’s competitive advantage must be 

perfect in the sense that there is no other next best resource configuration that can be 

achieved.332 Thus, static competition places a premium on the process of exploitation. “Ex-

ploitation includes such things as refinement, choice, production, efficiency, selection, implementation, 

 

329 March (1991), p. 71. 

330 See Michael/Storey/Howard (2006), pp. 57f. 331 See Liu (2006), pp. 147f. 

332 See Kirzner (1997), p. 65. 
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execution.”333 It refers to the process of retrieving, applying, and nurturing current resources 

and capabilities that have proven to generate above-average returns. In its positive form it 

can lead to the further building up towards a long-term competitive advantage. In its nega-

tive form, however, it can lead to escalating commitment towards resources and capabilities 

that have become obsolete due to structural shifts in the external environment (see figure 22). 

In this case, the firm continues to invest time and effort and eventually becomes entrapped in 

a self-reinforcing negative cycle in which it starts “throwing good money after bad money”. 

In the worst case, the firm becomes locked in a certain strategic orientation and unable to 

perceive strategic alternatives. Such a destructive behavior can even lead a once successful 

pattern to turn into a pattern of failure.334

To avoid falling into this trap, the literature on Strategic Entrepreneurship emphasizes the 

need to balance the processes of exploitation and exploration in a continuous trade-off as an 

excess in either dimension inhibits the risk of failure (see figure 22). As the dominant logics 

of the fields of entrepreneurship and strategic management, the next section therefore dis-

cusses the Austrian School of Economic and the RBV in terms of their arguments and as-

sumptions most relevant to firm performance. This then serves as common ground for their 

integration into a process model of Strategic Entrepreneurship.  

 

3.3.1.2   Strategizing in a General Process Model of Strategic Entrepreneurship  

Derived from the need for a holistic, configurational perspective on strategy, this section in-

tegrates the Austrian School and the RBV into a process model of Strategic Entrepreneurship 

based on a discussion about their similarities, differences, and complementarities most rele-

vant to firm performance (see table 8). 

Regarding their similarities, both the RBV and the Austrian School of Economics and Entre-

preneurship share the same objective of explaining how firms earn superior economic rents. 

They emphasize that the source of competitive advantages lies in the possession of heteroge-

neous resources that are bundled together in firms. These acquire resources in imperfect fac-

tor markets in which agents share different expectations and information about the true val-

ue of a given resource. Due to these information asymmetries regarding the net present val-

ue (NPV) of a given resource and its expected future value if it is put in a different use, firms 

can purchase resources where prices are too low, recombine them with their existing re-

source bundles, and sell the outcome where prices are too high. Gathering superior informa-

tion and acquiring underpriced strategic resources that lend heterogeneity to the firm are of 

strategic importance. For both the RBV and the Austrian School loosing heterogeneity im-

plies that superior economic rents (competitive advantages) diffuse and eventually get com-

peted away: “Regardless of the rent, […] competitive advantage requires that the condition of hete-

 

333 March (1991), p. 71. 
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rogeneity be preserved. If the heterogeneity is a short-lived phenomenon, the rents will likewise be 

fleeting.”335

 

Austrian School of Economics              Resource-Based View 

Similarities                                  x   Focus on firm performance 

x Resource heterogeneity as source 

of competitive advantage 

x Importance of information asym-

metries 

 

Differences            x Competitive disequilibrium mod-    x Competitive equilibrium model 

el                                              x   Sustainable competitive     ad-

x Temporary competitive     advan-       vantages 

tages  

Complementarities     x Role of the individual                x Emphasis on managing      re-

x                                        sources strategically  Subjective resource appraisal 

x x Establishment of isolating me- Entrepreneurial alertness  

chanisms 

Table 8 - Characteristics of the Austrian School of Economics and the RBV 

However, a distinct difference also separates the RBV from the Austrian School. In its origi-

nal form, the RBV does not focus on the market being in motion or on dynamic competition 

and instead relies heavily on competitive equilibrium models. The RBV emphasizes sustai-

nability of competitive advantage and views imitable strategies as not being able to create 

value. For the Austrian School on the other hand, strategies that can be duplicated have val-

ue, because lags between the time new combinations are introduced to the market and the 

time they are imitated by rivals allow the firm to earn superior economic profits. Competi-

tive advantages are therefore seen as a temporary phenomenon, rather than being sustained 

indefinitely. Yet, in recent times the assumption of dynamic competition and temporary 

competitive advantages has become accepted in much of the literature on strategic manage-

ment. Evidence can be found in the concepts of the new competitive landscape, hypercompe-

tition, and the dynamic capabilities approach.336 It is therefore safe to assume, that there is a 

wide consensus within the field of strategic management to view competition as being dy-

namic.  

Besides their similarities and differences, a set of complementarities exists that promotes an 

integration of both fields into a unifying process model. Integrating the entrepreneurial role 

allows to open up the black-box of the RBV and to explain how resources contribute to com-

petitive advantages. According to Foss and Ishikawa, the RBV suppresses the way how re-

sources are appraised and deployed to new uses, treats all knowledge and information about 

 

335 Peteraf (1993), p. 182. 

336 See Bettis/Hitt (1995); D'Aveni (1994); Eisenhardt (2000); Foss/Ishikawa (2007); Porter (1991); 

Teece/Pisano/Shuen (1997); Winter (2003). 
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the future value of a given resource as objectively given data, and neglects the creation of 

new combinations out of existing resources. It is here that the Austrian School has shown 

that the future contribution of resources to value creation is not objectively given data, but a 

subjective appraisal that depends on the entrepreneur’s related knowledge, accumulated 

experience, and alerted mind. Expectations about the NPV of a given resource therefore dif-

fer widely across agents. Some agents can realize rents by purchasing resources where prices 

are below their NPV and selling them where prices are too high or combining them with 

their existing resource stock and selling the outcome in appropriate product markets. In con-

trast, if the NPV of resources is given as objective data, agents will hold the same expectation 

about their future value and all rents will be priced away. Different expectations and entre-

preneurial appraisals are therefore important pre-conditions of competitive advantages.337

On the other hand, the RBV contributes to entrepreneurship theory an understanding of the 

importance of the firm to manage resources strategically to exploit existing advantages and 

extend their duration. Because factor markets are imperfect, the RBV emphasizes the need to 

upgrade homogenous input into heterogeneous output by combining externally acquired 

resources with complementary resources held by the firm. To maintain the value that has 

been created, firms have to continuously nurture, develop, and extend their existing resource 

stock.338 In addition, establishing isolating mechanisms creates information asymmetries be-

tween innovators and imitators that impede profits being instantaneously competed away 

before the firm can appropriate sufficient rents. Eventually, rivals will understand the under-

lying sources of the entrepreneurial firm’s competitive advantage, but it is time consuming. 

The RBV therefore “suggests that firms wishing to obtain expected above normal returns from im-

plementing product market strategies must be consistently better informed about the future value of 

those strategies than other firms in the same market.”339 The strategic imperative for firms is 

therefore to constantly increase their information advantage and identify the value creating 

potential of externally and internally available resources.  

With this discussion in mind, it is now possible to formulate a process model about the way 

in which firms explore new opportunities and exploit existing advantages to create wealth as 

illustrated in figure 23.  

 

337 See Foss/Ishikawa (2007), pp. 754ff. 

338 See Ireland/Hitt/Sirmon (2003), p. 978; Alvarez/Barney (2006), p. 102. 339 Alvarez/Barney (2006), p. 99. 
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 Figure 23 - Process model of Strategic Entrepreneurship 

It includes a firm’s EO as means to explore opportunities and its organizational capabilities 

by which it turns the potential of its resources into actual competitive advantages. The con-

cept of Strategic Entrepreneurship combines both through a balanced trade-off. It is based on 

three fundamental assumptions: (1) Resources are heterogeneously distributed among firms, 

(2) resource markets are imperfect, and (3) the market is seen as being in motion. Central to 

this model is the notion of imperfect resource markets in which entrepreneurs bid for re-

sources based on current prices and anticipated future outcomes.340 This assumption is cen-

tral to the RBV and can also be found in the Austrian School. Although Schumpeter did not 

explicitly use the term “resources”, his thoughts can easily be translated into the notion that 

ultimately, competition takes place in imperfect resource markets341: “In capitalist reality as 

distinguished from its textbook picture, it is not [price-guided] competition which counts but the com-

petition from the new commodity, the new technology, the new source of supply, the new type of or-

ganization (the largest-scale unit of control for instance) – competition which commands a decisive 

cost or quality advantage and which strikes not at the margins of the profits and the outputs of the 

existing firms but at their foundations and their very lives.”342

At the outset of competition, a market in disequilibrium generates a stream of economic op-

portunities. In response to their perception, the entrepreneur tries to mobilize simple re-

sources and combine them into a firm of complex resource bundles that is aligned to its ex-

ternal environment. Yet, the existing resource stock sets limits to the firm’s strategic alterna-

tives and the opportunities it can explore. To increase its options the firm has to continuously 

gather superior information about underpriced resources, acquire them, and deploy them 

through its capabilities in response to the opportunities it wants to pursue. Acquiring re-

sources, however, is costly and their value depends entirely on the entrepreneur’s strategic 

judgment. In this context, the entrepreneur’s task is to find resources that are priced in such a 

way that the firm can create more value by combining them with its existing resource stock 

than the market at that price.343

 

340 See Foss/Ishikawa (2007), p. 759. 

341 See Mathews (2002), p. 38. 

342 Schumpeter (1975), p. 84. 

343 See Mathews (2010), p. 238. 
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Once resources become part of the firm, it is management’s task to strategically upgrade and 

augment the acquired resource stock and to produce new goods and services in response to 

explored opportunities.344 Effective isolating mechanisms increase the duration of competi-

tive advantages and allow the firm to appropriate the value it has created.345 Eventually, the 

entrepreneurial firm’s rivals succeed in imitating its innovation and over time profits get 

competed away at which state the market moves towards equilibrium. The introduction of 

new innovations, however, keeps the market in a constant state of disequilibrium through 

which it continues to provide economic opportunities.346

Summing up, the strategic imperative of firms is to continuously renew their competitive 

advantages by exploring new opportunities to acquire and manage superior resources to 

successfully compete in today’s dynamic environment. Using these theoretical insights, it is 

now possible to derive a configurational hypothesis about how firms create and defend 

competitive advantages through clusters. The next section discusses a newly emerging but 

limited set of research studies, which suggest that firms have to combine their EO with stra-

tegic resources and capabilities in order to increase their performance.  

 

3.3.2   Hypothesis on Strategic Entrepreneurship in Clusters  

The aim of this section is to derive a hypothesis about how firms create and defend competi-

tive advantages through clusters using the configurational perspective of Strategic Entrepre-

neurship. Therefore, this section first reviews a newly emerging set of research studies that is 

in line with the configurational perspective and that suggests a need to combine a firm’s EO 

with its strategic resources and capabilities to increase performance. These arguments are 

then applied to the cluster context and used to formulate a hypothesis based on a configura-

tional perspective. 

The first study was conducted by Wiklund and Shepherd. Using a sample of Swedish SMEs, 

the authors find that firms endowed with knowledge-based resources such as market and 

technology knowledge perform better when they pursue an EO. They argue that such firms 

are better able to capitalize on their knowledge-based resources by engaging in entrepre-

neurial activities as they enhance their awareness about where to look for opportunities. On 

the other hand, firms that lack an EO are unwilling to enthusiastically exploit the opportuni-

ties they have identified through their knowledge-based resources, leaving their potential 

severely underutilized.347

In their subsequent study that was already discussed in section 3.1.3, Wiklund and Shepherd 

also explicitly examined a configurational model consisting of a firm’s EO, financial re-

 

344 See Mathews (2002), p. 35. 

345 See Ireland/Hitt/Sirmon (2003), p. 978. 

346 A market in equilibrium would imply that entrepreneurial firms would have discovered optimal resource 

combinations where everything is put to its optimal use. At this point, competition would inevitably come to 

a halt as there would be no need for further innovation (see Mathews (2010), p. 239).  347 See Wiklund/Shepherd (2003), pp. 1312f. 
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sources, and environmental characteristics. The authors find that a configurational model is 

more relevant than contingency models for studying the relationship between entrepre-

neurial strategy making and firm performance.348

Similarly, Walter, Auer, and Ritter examined the effect of network capabilities and EO on 

firm performance. Their findings stemming from 149 university spin-offs also suggest that 

network capabilities strengthen the relationship between EO and firm performance. Accord-

ing to the authors, entrepreneurial ambitions alone, as exhibited in high levels of EO, do not 

create lasting value. Instead, both characteristics impact one another and only together result 

in high levels of performance.349

Finally, in the most recent study Stam and Elfring investigate how a new venture’s intra- and 

extraindustry social capital influence its EO. Using data from 90 new ventures in the open 

source software industry, the authors also find support for a configurational approach. More 

precisely, the authors find that the combination of a firm’s EO and network centrality, i.e. 

social capital, significantly strengthens firm performance.350

To conclude, the configurational perspective to strategy suggests that in order to continuous-

ly renew their competitive advantages firms have to combine short-term opportunity seek-

ing with long-term advantage-seeking behavior. In clusters then, firms can profit from the 

existence of diverse industries, highly skilled employees, sophisticated demand for their 

products, and superior infrastructure. Due to these structural characteristics, clusters are a 

key source of competitive advantage for the firm as they provide a continuous stream of op-

portunities along their horizontal and vertical dimensions. To avoid being distracted by this 

abundance of opportunities and risk falling into a frenzy of experimentation and excessive 

exploration, firms have to apply a strong cluster-capability in order to exploit the advantages 

they create. Similarly, firms that are already in existence of a strategic advantage need to ex-

plore new avenues of wealth creation within their cluster as excessive exploitation can lead 

to escalating commitment. This leads to the final hypothesis that a firm’s EO and its cluster-

capability together moderate the relationship between clusters and firm performance: 

 

Hypothesis 6: The relationship between clusters and firm performance will be positively moderated 

by a firm’s entrepreneurial orientation together with its cluster-capability. 

 

With this final hypothesis in mind, the next section integrates the generated insights into the 

theoretical model that will guide the remainder of this research study. 

 

348 See Wiklund/Shepherd (2005), p. 85. 

349 See Walter/Auer/Ritter (2006), pp. 558f. 

350 See Stam/Elfring (2008), pp. 104ff. 
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3.4   Summary of Findings: The Theoretical Model 

The identified constructs and their hypothesized relationships are summarized in the theo-

retical model depicted in figure 24. Note that while the EO construct is completely defined 

by its underlying elements of proactiveness, innovativeness, and risk-taking, the elements 

that define a firm’s cluster-capability are still unknown. This will be addressed by the field-

work presented in chapter 4.  

 

Contingency model (Two-way moderator)

Entrepreneurial 

orientation

Proactiveness

Cluster-

capability

Innovativeness                                 Age

 

Risk-taking                                    Size

H2 -

Cluster                          H3 -

H4 +

Geographical                       H5 + concentration      H1 +                                           Firm 

performance

Links

H6 +

Configurational model (Three-way moderator)

 

Entrepreneurial orientation           Cluster-capability X

 

Figure 24 - The theoretical model 

In addition to the baseline model, the two-way moderator model represents hypotheses two 

to five, which suggest that a contingency model underlines the relationship between clusters 

and firm performance. According to this model, EO and cluster-capability are seen as being 

independent from one another. Thus, firms can choose to be either entrepreneurial or devel-

op a cluster-capability as both characteristics are hypothesized to lead to higher perfor-

mance. 

The three-way moderator model represents hypothesis six and suggests that a configura-

tional model is best suited to reflect the way in which clusters influence firm performance. 

Here, EO and cluster-capability together increase the positive effect of clusters on firm per-

formance. Thus, firms that have the ability to simultaneously perceive the arising opportuni-

ties in clusters and turn them into actual competitive advantages are assumed to enjoy high 

levels of performance. Table 9 provides a summarized overview of the research hypotheses 

that underline the combined theoretical model. 
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No.                                         Hypotheses 

Baseline model 

1  Clusters that comprise a diverse set of geographically concentrated and linked industries 

have a positive influence on firm performance. 

Contingency model 

2  The relationship between clusters and firm performance will be negatively moderated by firm 

size. 

3  The relationship between clusters and firm performance will be negatively moderated by firm 

age. 

4  The relationship between clusters and firm performance will be positively moderated by a 

firm’s entrepreneurial orientation.

5  The relationship between clusters and firm performance will be positively moderated by a 

firm’s cluster-capability. 

Configurational model 

6  The relationship between clusters and firm performance will be positively moderated by a 

firm’s entrepreneurial orientation together with its cluster-capability. 

Table 9 - Summary of research hypotheses 

Due to their underlying theoretical perspective, the contingency and configurational models 

are to some extent mutually exclusive. To resolve the question, which of the two models is 

best suited to explain the relationship between clusters and firm performance, chapter 5 ad-

dresses an empirical survey-based study that was carried out in China. 

Before that, the next chapter discusses a fieldwork that is based on formal in-depth inter-

views with executives from 14 German manufacturing companies located in China’s indus-

trial clusters. Its aim is to identify the set of skills that defines a firm’s cluster-capability as 

the ones reviewed in section 3.2.3 do not sufficiently cover all of the tasks that would enable 

a firm to fully exploit its cluster location. 




4   Case Study to Identify Skills that make up a Firm’s Cluster-

Capability 

As shown by the literature review in the previous chapters, up until now research has not 

been able to establish a well-defined set of skills that explains how firms create and defend 

competitive advantages through clusters. Accordingly, appropriate measures and their em-

pirical tests in the cluster context are still missing. This chapter addresses this issue with a 

fieldwork that was conducted among 14 German manufacturing companies in China’s in-

dustrial clusters. It is outlined in figure 25.  
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Figure 25 - Outline of chapter 4 

The fieldwork has two key objectives:  

(1) To explore skills and their measures that help firms succeed in clusters. 

(2) To explain how these skills assist firms in creating and defending competitive advan-

tages through clusters. 

Because of its intangible and difficult to observe nature, the first objective seeks to explore

the content and the more tangible and observable measures of a firm’s actual cluster-

capability. In doing so, this study follows the suggestion of Barney, Wright, and Ketchen to 

use an explorative study of an intangible capability to elicit a set of skills and tangible meas-

ures.351 The construct and its measures can then be tested in a large-scale investigation, 

which will be the subject of chapter 5.  

The second objective builds on the first one and follows the explanatory design of the 

present fieldwork. It seeks to explain how and why these skills allow firms to outperform 

their peers. 

 

351 See Barney/Wright/Ketchen (2001), p. 637. 
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To this end, section 4.1 establishes China as the research setting and section 4.2 discusses the 

first step in the fieldwork. Based on the cluster definition that was developed in chapter 2, it 

identifies clusters in selected cities and municipalities that serve two main purposes. First, 

they represent the research locations. The firms studied are either located or operate to a 

large degree in these clusters. Second, they serve as evidence to corroborate the empirical 

findings against additional data points. Section 4.3 then describes the general case study me-

thodology and analytical process that was followed during the fieldwork. Section 4.4 

presents the data analysis and discuses the identified skills that make up a cluster-capability. 

In order to increase their robustness, it also enfolds a set of relevant literature to ground the 

identified skills and their measures to existing theory. The chapter concludes in section 4.5 

by consolidating the findings in the conceptual research model of this study and providing 

an answer to the first research question. 

 

4.1   Research Setting: China 

This section establishes China as the research setting of the case study. Due to its centrally 

planned development model, China’s industrial organization centers around a vast number 

of economic development zones. Firms in these regions enjoy preferential tax rates and im-

port-export tariffs as well as sophisticated infrastructure among other things that encourage 

geographical concentration of foreign and domestic firms alike. An internet-based desktop 

research conducted by this author at the time of writing revealed the existence of 54 National 

Economic and Technological Development Zones, 54 High-Tech Industrial Zones, 13 Bonded 

Areas, 14 National Border and Economic Cooperation Zones, 59 National Export Processing 

Zones, twelve National Tourist and Holiday Resorts, four Taiwanese Investment Zones, nine 

Bonded Logistic Parks, ten Bonded Port/Free Trade Port Areas, and five Special Economic 

Zones (SEZ). Over time, many of these zones, which were originally designed on the draw-

ing board, evolved into leading edge clusters of their particular industry. This makes China 

particularly suitable to study the competitive behavior of firms in clusters. 

Therefore, section 4.1.1 provides an overview of China’s economic development since the 

start of the reform era and section 4.1.2 discusses the country’s current economic perfor-

mance. Section 4.1.3 concludes with China’s regional development policy that is responsible 

for the establishment of these economic development zones and their gradual evolution into 

industrial clusters. 

 

4.1.1   A Brief History of China’s Economic Development 

At the time of China’s political opening up, the Chinese Communist Party spearheaded by 

Deng Xiaoping initiated a widespread reform policy aimed at modernizing the country’s 

economy. After the state planned pre-reform era, the years that followed were characterized 

by rapid economic development. Today, China reemerged as global player with a streng-
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thened and internationally competitive economy. To understand this transformation, this 

section will provide a brief description of economic development in China.  

The state planned economy that dominated the time between 1949 and 1978 was characte-

rized by the central government’s attempt to discredit and abolish individual commerce. 

Following socialist principles, production factors were allocated to the people and provinces 

were urged to rely on their own resources. Private enterprises were replaced by state con-

trolled entities and the State Plan governed the economy.352 As a result, factories were under 

strict control of the government. Manufacturers were expected to follow the State Plan pro-

ducing the items and quantities specified, providing no incentives to exceed expectations. 

Market-economy like mechanisms such as efficiency, meeting demand, and competition 

were abolished altogether.353 Instead, the focus shifted to providing employment for the en-

tire population in what came to be known as the “iron rice bowl”. The system guaranteed 

each worker a job until retirement. They were selected based on occupational inheritance, 

rather than for actual competencies or skills. Once in the system, there were limited incen-

tives to improve performance creating several sources of operational inefficiency and 

waste.354

The era between 1978 and 2001 of economic reform and rapid development opened China 

to market competition and made it less reliant on central planning. What followed were far 

reaching reforms involving the restructuring of state owned enterprises (SOE), establishing 

privately owned enterprises, and encouraging FDI under the open door policy. This led to 

two-digit growth that continues until today.355 During the 1990s, SOEs were gradually faced 

with market competition and held responsible for profit and losses. Due to structural ineffi-

ciencies, many were even allowed to go into bankruptcy creating huge unemployment, par-

ticularly in rural areas.356 Yet despite ongoing reforms, the central government still interferes 

regularly in operations of both state- and privately owned enterprises.357

The current stage of ongoing economic development and reemergence as global player has 

come along with the country’s accession into the World Trade Organization (WTO) in De-

cember 2001. Since then, market access for foreign companies entering China has been im-

proved, export rates have further increased, and a fierce competition in the domestic market 

emerged forcing Chinese companies to become more competitive.358

 

352   See Choosin/Kwan/Cheung (1996), pp. 115ff. 353 See Handfield/Withers (1993), p. 86; Zhou/Chuah (2002), p. 281. 354 See Zhao/Flynn/Roth (2006), pp. 456f.  

355 See Ramaseshan/Yip/Pae (2006), p. 63. 

356 See Zhao/Flynn/Roth (2006), p. 459. 

357   See Xu/Jayaram/Xu (2006), p. 370. According to the OECD, the line between government and SOEs is still 

vague as decisions made by SOEs sometimes reflect the government’s objectives, rather than purely commer-

cial goals (see Herd (2010), p. 115).  

358 See Zhao/Flynn/Roth (2006), pp. 460f. 
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4.1.2   The Economic Performance of Contemporary China 

Today, China’s economic development policy remains growth oriented. Between 2003 and 

2008 the economy grew by more than 10 % on average, largely fueled by ongoing productivi-

ty improvements, high saving rates, ongoing deregulation, and a favorable global economic 

environment.359 Despite the economic crisis of 2008 and 2009, the country’s economy grew by 

8.7 percent in 2009 hitting a year on year growth of 11.9 percent in the first quarter of 2010. 

This was largely due to China’s 589 billion US$360 stimulus package that was launched in 

2009 to boost domestic demand and infrastructure investment in particular.361

As a result, in the second quarter of 2010 China overtook Japan as the second largest econo-

my. Japan’s nominal gross domestic product (GDP) totaled 1.288 trillion US$, while China’s 

totaled 1.377 US$. Yet, on a yearly basis China still remains the world third largest economy 

with more than 4.9 trillion US$, but is poised to overtake Japan in the long-term. 

This sustained level of economic growth has strengthened China’s share of world production 

and the value of traded goods. According to the OECD, the share of China in world GDP 

accounted for 7.2 % in 2008.362 At the same time, China’s manufacturing sector became high-

ly integrated with the world economy. Between 1978 and 2008, China’s export volume grew 

yearly by 17.5 % to 1.43 trillion US$ in 2008. Today, the export sector is an important pillar of 

the Chinese economy and accounts for 33.4 % of GDP.363

As a result, China is becoming ever more attractive for foreign companies, due to its growing 

market potential and the improving business environment. Yet, by far China’s most impor-

tant competitive advantage when compared to other manufacturing nations is its low-cost 

labor. Hourly wages for manufacturing labor in 2009 accounted for only 1.93 US$ compared 

to 9.3 US$ in Hungary, 26.29 US$ in the USA, and 40.36 US$ in Germany. However, due to 

the rapid economic development and economic upgrading, wages are rising continuously on 

an average year on year basis of 14 % since 2000.364 Using growth projections by the 

Worldbank, China’s GDP per capita will reach 4.800 US$ in 2020. In comparison, this is al-

most as much as the 2008 level of Turkey and Malaysia.365 Even so, China will stay the pre-

ferred low-cost country thanks to its scale and ongoing economic development. 

 

359 See Kuijs (2009), p. 3. 

360 Exchange rate US$ to RMB = 6.94912. 

361 See Worldbank (2010), p. 2; Kuijs (2009), p. 4. 362 See Herd (2010), p. 24. 

363 See China National Bureau of Statistics (2011). 364 See China Statistics Press (2010). 

365 See Kuijs (2009), p. 14. 
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4.1.3   Reasons for Choosing China as Research Setting  

The previous sections show that China’s strong economic growth was driven by the conti-

nuous open door policy, ongoing liberalization, and low cost labor. However, the economic 

development benefitted mostly the urban population in China’s coastal provinces.366 Al-

though FDI in China summed up to almost one quarter of the worldwide investment for 

developing countries in the second half of the 1990s, these investments almost exclusively 

took place in the coastal provinces with Guangdong, Fujian, and Jiangsu receiving the lion’s 

share. The cause of this unbalanced inflow of FDI can be found in China’s regional economic 

policy during the 1980s and 1990s.  

To implement its open door policy, the government established SEZs in the four southern 

coastal cities of Xiamen, Shantou, Shenzhen, and Zhuhai. In these laboratories of economic 

reform foreign firms received investment incentives such as tax holidays, reduced tax rates, 

and duty free import and export of production factors. Due to their success, the government 

then opened 14 further coastal cities to FDI. As a result, these zones evolved into strong in-

dustrial clusters that set the basis for the following economic development.367

Today, China’s economic landscape is characterized by a steep east-west slope with higher 

levels of economic development and highly competitive industrial clusters along the coast.368

This unequal distribution is illustrated in figure 26. It caused strong migration from rural 

areas to the economically well developed centers in the east.369 In response to the rising levels 

of social inequality, the central government initiated gradual reforms to harmonize the dis-

tribution of economic welfare.370

At the heart of this attempt lies the Great Western Development Strategy that was imple-

mented by the 10th and 11th five-year plans. Central to both five-year plans are policies that 

intend to trigger a structural change of the Chinese economy to reverse some of the negative 

developments caused by the open door policy. The aim is to stop the migration of young 

skilled and entrepreneurial talents to the coastal areas. Between 2001 and 2005 the total in-

vestments under the Western Development Plan amounted to 1.4 % of GDP. These funds 

were largely used to establish new growth clusters in China’s hinterland by promoting fa-

vorable economic policies, improvements in infrastructure, and openness to attract invest-

ments from domestic and international companies.371

 

366 See Lam (2006a), p. 7. 

367 See Zhao/Flynn/Roth (2006), p. 457. 

368 See Taube/Ögütcü (2002), pp. 3ff. 

369 See EIU (2008), p. 6. 

370 See BMI (2008), p. 24. The term “harmonious” is an allusion to the economic policy implemented under Pres-

ident Hu Jintao. He advocates building a “harmonious society” to solve worsening social tensions. The con-

cept originates from Confucian ideology that views harmony as the most precious thing (see Wo-Lap Lam 

(2006), p. 280).  

371 See Herd (2010), p. 131. 
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Figure 26 - Development of GDP per capita across central and western China 

(Source: Own illustration with data based on China National Bureau of Statistics (2011)) 

 

According to these policies, provincial governments in less developed regions are granted 

the right to attract domestic and foreign firms from preferred industries such as logistics, 

high-tech/electronics, and automotive by busing SEZs as investment vehicles.372 These in-

dustries benefit in terms of preferential tax, land and housing rates, registration and visa 

fees, and easy access to credit. Furthermore, special policies such as the “Directory of Domi-

nant Industries in the Middle and Western Region” of the state council offer preferred tax rates 

and long-term subsidies to foreign firms and encourage JVs with domestic entities.373

As a result, the FDI rates of China’s western provinces have seen steady growth since 2003 

with the municipality Chongqing experiencing growth rates of 147 % in the years between 

2005 and 2007. In comparison, over the same time period the whole province of Sichuan ex-

perienced a growth in FDI of 62 %. By promoting these regions, the government attempts to 

create new industry clusters, increase employment prospects, and thereby expand inland 

markets in order to boost sustainable economic growth and lessen the country’s dependence 

on exports.374

 

372 See Taube/Ögütcü (2002), p. 33. The priority target for foreign investments include agriculture, industrial 

construction related to energy, communications and raw materials, high technology, environmental protec-tion, and development projects in central and west China. Furthermore, the government is especially focus-ing on export-oriented companies and companies with long-term investment plans (see EIU (2008), p. 50). 

373 For further details concerning the new Corporate Income Tax Law that took effect at January 1st of 2008 see EIU 

(2008), pp. 47ff. 

374 See Taube/Ögütcü (2002), p. 2; EIU (2008), p. 8. 
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As can be seen from this discussion, China’s planned economy model relies largely on the 

concept of SEZs and industrial clusters as main vehicle for its regional development policy. 

In the beginning of the 1990’s, investments were first concentrated in the southern Perl-river 

delta, the Yangtze-river delta in the east, and the Bohai-rim delta in the north. The develop-

ment was then spread to further cities along the coast. The final stage was reached in the late 

1990’s when the country launched its “GoWest” program. Over time, these zones evolved 

into strong industrial clusters.375 This makes China most appropriate to study the competi-

tive behavior of firms in clusters. 

 

4.2   Research Location: China’s Industrial Clusters

After explaining why China was chosen as the research setting of this study, section 4.2.1 

discusses the methodology that was employed to identify regional industrial clusters that 

would eventually serve as research locations. The detailed approach and the resulting cluster 

configurations are presented in the sections 4.2.2 to 4.2.5. 

 

4.2.1   Cluster Identification Methodology 

In section 2.4 some of the methods that are usually used to identify clusters have already 

been discussed in terms of their advantages and shortcomings. Simple analytical techniques 

use counts of employment or firm plants on the regional or ZIP code level as indicators for 

the presence of clusters, while more sophisticated ones use distance based measures in pre-

defined geographical areas. However, they are only able to identify simple agglomerations 

of firms and ignore further constituent cluster characteristics such as the degree of interrela-

tedness with respect to multiple dimensions and formal and informal links among firms. 

More contemporary approaches are based on Porter’s Cluster Mapping Project. This ap-

proach or variations of it have been used in various countries including Gilbert and col-

leagues’ and Kukalis’ studies on ICT and pharmaceutical clusters in the USA, respectively, 

Wennberg and Lindqvist’s study on new entrepreneurial firms in Sweden, Blasio and Adda-

rio’s study on industrial districts in Italy, and Miller and colleagues’ Cluster Mapping Project 

in the United Kingdom.376

Despite its advantages, one major and important drawback is the methodology’s reliance on 

a single quantitative measure for links among industries, since input-output data only cap-

ture formal buyer-seller relations. Further measures such as the reliance on a common re-

source base are excluded from the analysis. Consequently, Porter remarks “that input–output 

links are just one of many forms of externalities or linkages between industries within a cluster, but 

have the advantage that systematic data is available.”377 Thus, although the Harvard approach 

 

375 See Lam (2006a), p. 7. 

376   See de Blasio/Di Addario (2005), pp. 9f; Gilbert/McDougall/Audretsch (2008), p. 412; Wennberg/Lindqvist 

(2010), p. 228; Kukalis (2010), p. 463; Miller et al. (2001), pp. 21ff. 

377 Porter (2003), p. 563. 
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represents an important step towards a comprehensive identification of clusters, it still falls 

short on capturing their multidimensional characteristics. To counter this shortcoming, this 

study extends the Harvard approach by incorporating multiple facets of industry interrela-

tedness. The methodology and data used are illustrated in figure 27.  
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Figure 27 - Cluster identification methodology 

The process starts by identifying regional agglomerations of manufacturing industries. This 

is performed by first determining the degree of geographical concentration of all industries 

located in a given region in terms of their regional employment figures. All industries that 

have been found to be geographically concentrated are then analyzed with regards to their 

degree of dominance, a measure that indicates the absolute economic performance of a par-

ticular industry. To identify the actual presence of clusters, these industries are then sub-

jected to a quantitative technique to compute their degree of interrelatedness. These steps 

and the data used are discussed in greater detail in the following sections. 

A particular challenge in applying this methodology is unique to the Chinese context as data 

availability varies greatly between provinces and municipalities. In China, industries are 

classified according to the Industrial Classification for National Activities of China-Code 

(CSIC). It is based on the widely used International Standard Industrial Classification of All 

Economic Activities-Code (ISIC-Code). It groups together manufacturing enterprises into 

categories, if they produce the same type of goods or if they use similar raw materials, pro-

duction processes, technologies, or skills.378 The CSIC is organized hierarchically with each 

level containing more details. It comprises 20 sections (1-letter code), 95 divisions (2-digit 

 

378 See for example Porter (2003), p. 550; Feser/Bergman (2000), p. 2. 
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code), 396 groups (3-digit code), and 913 classes (4-digit code). Levels beyond 4 have been 

discontinued in the past.379

While some provinces provide very detailed data down to the 3- and 4-digit level, the major-

ity limit their data to the 2-digit division level. Therefore, this study works with 2-digit data 

of manufacturing industries as they exhibit the greatest consistency across provinces and 

municipalities. In the CSIC these activities are classified in the “Industry” section. It com-

prises the subsections “Mining” (including coal, stone, and earths), “Manufacturing”, and 

“Production and Supply of Power, Gas, and Water”.

Furthermore, regional and local employment figures used to calculate the degree of geo-

graphical concentration and data used to calculate the degree of interrelatedness are only 

available for municipalities and a small number of large provincial capitals. Other Chinese 

cities do not provide consistent data across these categories. The identification of industrial 

cluster configurations is therefore confined to the municipalities Shanghai, Beijing, Tianjin, 

and Chongqing and the provincial capitals Xi’an, Guangzhou, Wuhan, Kunming, Shenyang, 

and Urumqi.  

After this brief introduction, the next section discusses the methodologies that are used to 

identify clusters in China in greater detail. 

 

4.2.2   Geographical Concentration 

The first step involves measuring the degree of geographical concentration of firms in a par-

ticular location. One commonly used measure for the existence of geographical concentra-

tions is the location quotient. A LQ is a relative measure that relates the number of people 

employed (or firms) in a certain location to a national reference distribution, usually the total 

national number of people employed (or total number of firms) in all industries outside the 

observed location.380 The LQ as a measure for geographical concentration can be described 

by the equation: 

ܧ௜௝
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where  

x   Eij indicates the number of people employed in industry i of region j,  

x   Ein indicates the national number of people employed in industry i, 

x   Ej indicates the total number of people employed in region j, and 

 

379 The latest version was introduced in 2002, i.e. revision 2 (CSIC Rev. 2). In its current version the code corres-

ponds to revision 3 of the ISIC-Code, which was published in 1989 and updated to ISIC Rev. 3.1 in May 2002 

(see UN Department of Economic and Social Affairs (2008), p. 1).  

380   See Krätke (2002), pp. 28f.; vom Hofe/Chen (2007), p. 3; Sölvell/Lindqvist/Ketels (2003), p. 109; Porter 

(2003), p. 559; Wennberg/Lindqvist (2010), p. 228. 
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x   En indicates the total national number of people employed in all industries.381

A LQ higher than 1 indicates a regional concentration of employment in industry i, when 

compared to the national average rate of employment in industry i.  

The present study calculates the LQ on the basis of relative employment figures. It compares 

employment on the municipality and provincial capital level to the national average rate of 

employment. Employment data for all variables Eij, Ej, Ein, and En for the municipalities 

Shanghai, Beijing, Tianjin, and Chongqing are extracted from the 2007 edition of the China 

Labour Statistical Yearbook.382 An important limitation concerns the data for the local va-

riables Eij and Ej. In its current version, the China Labour Statistical Yearbook provides these 

data only on the provincial and municipality level. While this poses no constraint for the 

data of Shanghai, Beijing, Tianjin, and Chongqing, data for the remaining provincial capitals 

had to be extracted directly from their respective city statistical yearbooks. 

It is important to note that while the LQ measures the existence and strength of a geographi-

cal concentration of employment i.e. agglomeration, it does not provide final evidence for the 

existence of a cluster. To account for a cluster, agglomerations have to be related or linked to 

each other, a characteristic that is not captured by the LQ.383

Furthermore, the LQ captures the local importance of an industry for a specific region. It 

does so by measuring whether or not a region is host to a particularly large share of that in-

dustry when compared to the national average. Yet, it does not measure the absolute size of 

that industry in the observed region. When measured in absolute terms, it is possible to ob-

tain high LQ values for an industry that is considered to be small on the national level, but 

that is heavily concentrated in one location. In addition, it is also possible that the LQ ignores 

a large local industry (when seen in absolute terms) whose geographical concentration in 

that particular region turns out to be too small when compared to the geographical concen-

tration of that industry in other regions. Thus, the LQ tends to overstate the importance of 

small industries that are highly concentrated in one region, and understate the importance of 

large industries that are concentrated in several different regions across the country.  

To counter this shortcoming, this study therefore employs the degree of industry dominance to 

capture the actual importance of an industry for a particular region as an additional absolute 

measure. It is introduced in the next section.384

Furthermore, since the LQ depends on the CSIC-Code, which classifies employment (or the 

number of firms) according to industry sectors, it is only possible to identify geographical 

concentrations of firms that tend to serve a common product-market. Agglomerations of firms 

 

381 See Fingleton/Igliori/Moore (2005), p. 292. 

382 See China Statistics Press (2007a). 

383 See Krätke (2002), p. 30 and Rosenfeld (1997), p. 7f. 384 See Fingleton/Igliori/Moore (2005), pp. 292f. To avoid this problem, some studies measure geographical 

concentration in absolute terms and then introduce pre-defined (arbitrary) thresholds to identify agglomera-tions (see Brenner (2007), p. 556).  
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that are related to each other in terms of a common resource-base are ignored, if the geograph-

ical concentration of their respective industry sectors is low. In this case, the analysis de-

pends on qualitative bottom-up approaches such as case studies and survey-based data to 

investigate the non-quantifiable foundation of resource-based clusters.385 In contrast, a re-

source-based cluster can be identified for those regions that host several highly geographical-

ly concentrated industries that are small in absolute terms. In this case, it can be investigated 

whether or not these industries are interrelated to each other. If these industries are interre-

lated, it is likely that they form a cluster. In the final step then, it is possible to infer from the 

nature of the interrelatedness to the underlying resource base that serves as common ground 

for the formation of that cluster. This approach will be presented in section 4.2.4. 

 

4.2.3   Industry Dominance 

The next step involves the calculation of the degree of industry dominance (DID) for those 

industries that have been found to be geographically concentrated. The DID is calculated by 

(1) the number of firms operating in a particular industry compared to the number of com-

panies operating in all other industries of that region and (2) the number of people employed 

in a particular industry compared to the number of people employed by all other industries 

in that region.386

Furthermore, dominant industries contribute exceptionally to the economic prosperity of a 

region. Therefore, this study also measures the Gross Industrial Output Value (GIOV) as an 

additional measure for DID. The GIOV is defined as “the total volume of final industrial prod-

ucts produced and industrial services provided during a given period. It reflects the total achievements 

and overall scale of industrial production.”387

In the graphical visualization the DID is indicated by the diameter of a circle that represents 

a particular industry. The higher the DID, the larger is the diameter of that industry. To 

graphically depict three equally weighted measures (an industry’s number of firms, number 

of employees, and GIOV) as indicators of DID, this study employs a geometrical distance-

based measure. For any given region, it calculates the circle-diameter as a vector in a three-

dimensional space and is described by the following equation:  

 

ܦܫܦ    మ       ଶ         ଶ         ଶ ݂ ௜ ݁ ௜ ݃ ௜ ൌ ቌඨ൬ ௜ ൰ ൅ ቀ ቁ ൅ ቀ ቁቍ כ ͳͲͲ ܨ ܧ ܩ

 

where  

x   fi is the number of firms in industry i,  

x   F is the total number of firms, 

 

385 See Krätke (2002), p. 35. 

386 See Romanelli/Khessina (2005), p. 351. 

387 China Statistics Press (2008), p. 547. 
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x   ei is the people employed in industry i, 

x   E is the total number of employees, 

x   gi is the GIOV of industry i, and  

x   G is the total GIOV.  

Similarly to the calculation of the LQ, the data for the six measures used to calculate the DID 

are extracted from the statistical yearbooks of the respective cities and municipalities. 

 

4.2.4   Industry Interrelatedness 

 

4.2.4.1   Measures of Industry Interrelatedness  

In the absence of data that indicates the extent to which firms form links among each other, 

the degree of interrelatedness is used as next-best proxy to determine the existence of clus-

ters. As shown in section 2.3, besides serving a common product-market, firms also frequent-

ly co-locate in clusters to access a common resource base such as infrastructure, technology, 

skills, labor, and natural resources. Therefore, industry interrelatedness is a complex con-

struct that is reflected by multiple indicators.  

Methodologies to measure the degree of industry interrelatedness have long been dominated 

by Rumelt’s and Montgomery’s approaches introduced in 1974 and 1982, respectively. Ru-

melt classified firms into industries according to similarities in terms of products, markets, 

and technologies.388 This conceptualization of relatedness was later picked up and further 

developed by Montgomery, who discovered that Rumelt’s classification was highly corre-

lated with measures of relatedness based on SIC-codes.389

Despite their wide use, both methodologies also received intensive criticism for their low 

explanatory power in empirical research about industry diversification. Traditional SIC-code 

based methods are therefore increasingly being seen as inappropriate to measure the degree 

of industry interrelatedness. Keats for example argued that researchers’ “reliance on readily 

obtainable SIC participation data should be replaced by a quest for a richer conceptualization that can 

incorporate consideration of managerial issues and treatment of various forms of diversification as 

potential solutions to a multivariate set of problems.”390

To identify additional measures for the interrelatedness construct, Stimpert and Duhaim as 

well as Pehrsson surveyed managers of large diversified firms to evaluate how they perceive 

the relatedness of their firms’ businesses. Using a behavioral perspective, the authors con-

firm the perception of relatedness as similarity in products and markets. Yet, both studies 

 

388 See Rumelt (1974), pp. 11ff. 

389 See Montgomery (1982), pp. 302ff. 

390 Keats (1990), p. 69. 

Case Study to Identify Skills that make up a Firm’s Cluster-Capability 109 

 

also find that managers hold additional conceptualizations of relatedness including similari-

ties in the use of common resources and value chain activities.391

Therefore, in this study industry interrelatedness is measured in terms of product-market

attributes (similarities in product technologies, product value, customers, product lifecycles), 

resource attributes (similarities in general management skills, technological skills, market 

knowledge, capital availability), and value chain attributes (similarities in supplier-buyer 

and vertical transaction relationships). The actual measures are summarized in table 10. 

 

Product-Market Resources    Value Chain 

Delivery Value of Industry        x Technical Development Per-   Input-Output Links 

Exports                             sonnel 

x R&D Funds from Govern-

ment 

x Overall Energy Consumption 

x Average Earnings 

Table 10 - Measures to calculate the degree of industry interrelatedness 

Product-Market Interrelatedness 

Product-market attributes are captured by the measure “Delivery Value of Industry Ex-

ports”. It is provided in Renminbi and comprises the value of all goods exported to foreign 

countries by a particular industry. It is an indicator of an industry’s engagement in exporting 

activities.392 Firms that are engaged in exporting activities depend on common resources 

such as sophisticated infrastructure (e.g. sea- and airports) and highly skilled employees. 

Additionally, they have to master similar challenges including currency fluctuations, cus-

toms, or trade and export barriers. In contrast, industries that show low degrees of exporting 

activities are dominated by firms that focus primarily on the domestic product-market. These 

firms are also likely to depend on e.g. similar production technologies and end customers. 

Therefore, the “Delivery Value of Industry Exports” measure represents a good proxy for the 

product-market dimension.   

 

Resource Interrelatedness  

Resource attributes are captured by the measures “Technical Development Personnel”, 

“R&D Funds from Government”, “Overall Energy Consumption”, and “Average Earnings”. 

The measure “Technical Development Personnel” reflects the dependence of a particular 

industry on technological skills and innovation capacity.393 The measure “R&D Funds from 

Government” comprises funds for R&D activities that are made available by the Chinese 

government to particular industries. It is a measure of the availability of capital through go-

 

391 See Stimpert/Duhaime (1997), pp. 119f. and Pehrsson (2006), pp. 272ff. 392 See China Statistics Press (2002), p. 278. 

393 See China Statistics Press (2007b), p. 401; Lumpkin/Dess (1996), p. 143. 
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vernmental subsidies.394 The measure “Overall Energy Consumption” refers to the total 

energy consumption (coal, petroleum, gas, electricity) of a particular industry and is pro-

vided in standard tons equivalents.395

While the data for these measures can be extracted from the statistical yearbooks of the re-

spective cities and municipalities, the data for the measure “Average Earnings” has to be 

extracted from the China Statistical Yearbook, which is only available at the provincial and 

municipality level.396 “Average Earnings” refers to the average earnings of a person that is 

employed in a particular industry and is provided in Renminbi. It is a measure of the depen-

dence of a particular industry on skilled and semi-skilled employees.397

 

Value Chain Interrelatedness  

Value chain attributes are captured by the measure “Input-Output Links”. It represents buy-

er-supplier transactions between industries. Due to its complexity, it will be discussed in 

greater detail. 

Methods to analyze links between industries date back to the 17th century and were first 

introduced in the form of Quesnay’s “Tableu Economique”. But it was not until 1953 when 

Leontief picked up and further refined Quesnay’s approach that analytical techniques based 

on economic input-output tables became used in national accounting systems worldwide in 

general and in cluster research in particular.398 The analysis is based on the grouping of firms 

according to their main economic activity as reflected in the SIC-code. So called commodity-

based methods use symmetrical transaction matrices, in which any cell tij captures the mone-

tary value of a transaction that has taken place between industry i and industry j over a giv-

en period of time.399 Input-output tables are commonly used as an initial step to identify clus-

ters. The basic idea is to identify linkages between industries based on vertical transaction 

relationships or similarities in resource and product-markets.400

While input-output tables are commonly used on the national level due to data availability, 

their use on the regional level is restricted by the fact that most countries do not offer com-

prehensive data on the regional and provincial level. A common approach is therefore to use 

qualitative methodologies such as survey based data or to deduct regional input-output 

tables from national tables (non-survey methods).401 Feser and Bergman, for example, sug-

gest applying national input-output tables as “templates for developing a strategic view of a re-

 

394 See China Statistics Press (2007b), pp. 402f. 

395 See China Statistics Press (2007c), pp. 149ff. 

396 See China Statistics Press (2007a), pp. 187 ff. 

397 See China Statistics Press (2008), p. 182. 

398 See Hewings/Jensen (2000), pp. 295ff. 

399 See Feser/Bergman (2000), p. 5. 

400 See vom Hofe/Chen (2007), p. 4; Feser/Bergman (2000), p. 3; Krätke (2002), p. 35. 401 See Hewings/Jensen (2000), pp. 307ff.; Krätke (2002), p. 35. 

Case Study to Identify Skills that make up a Firm’s Cluster-Capability 111 

 

gional manufacturing economy.”402 This approach is particularly helpful when data availability 

is high on the national level, but low at the sub-national level such as in the case of China.403

One major setback of input-output tables is their aspatial nature. They contain no informa-

tion on how geographically close firms in identified clusters are to each other.404 Geographic 

proximity, however, is a key dimension of clusters. The present study counters this limita-

tion by incorporating the LQ. By doing so, this study follows the suggestion made in section 

2.3 to make use of several variables and measures to truly identify a cluster in all its dimen-

sions, as neither the LQ nor input-output tables alone are able to do so.405

Another limitation of using input-output tables is their inability to account for interregional 

or even international trade and transactions.406 By accounting exclusively for one region in-

stead of interregional transactions, the analysis overlooks important patterns that are not 

confined to artificially drawn boundaries. As a result, interregional clusters might not be 

identified to their fullest extent. 

With regards to data availability, China’s input-output data are only available for the year 

2002, while the remaining measures are based on data from the year 2006. Collecting and 

analyzing input-output data is resource and time-consuming so that this process is con-

ducted only every eight years.407 Exceptions are the input-output data for Shanghai that were 

obtained for the year 2005 through personal request at the Shanghai Municipal Statistics Bu-

reau.  

Similar to the calculation of the LQ, the input-output data is only available at the provincial 

level. While this poses no restriction on the analysis of the municipalities Beijing, Shanghai, 

Tianjin, and Chongqing, the analysis of the remaining cities has to be conducted according to 

the non-survey methods suggested by Feser and Bergman. Thus, the provincial input-output 

tables serve as templates for the input-output tables at the provincial capital level. 

 

4.2.4.2    Mathematical Calculation of Industry Interrelatedness 

The aggregated industry interrelatedness construct is calculated as the weighted average of 

its six measures. Due to data consistency, a higher weight is assigned to the measure “Input-

Output Links”. The calculation of the degree of industry interrelatedness proceeds in five 

steps and is based on the Analytical Hierarchy Process (AHP) introduced by Saaty.408 The 

 

402 Feser/Bergman (2000), p. 2.  

403 See vom Hofe/Chen (2007), p. 7, 24; Krätke (2002), p. 35. 404 See vom Hofe/Chen (2007), p. 2. 

405 Similar to this study, Czamanski and Czamanski in their study first identified 16 industrial clusters, which 

they describe as purely aspatial. The LQ is then introduced to calculate whether or not the firms in those clus-

ters show a satisfactory level of geographical proximity to each other (see Czamanski/Czamanski (1976), pp. 

27ff.). 

406 See vom Hofe/Chen (2007), p. 2 and Feser/Bergman (2000), p. 4. 407 See National Bureau of Statistics (2005), pp. 3ff. 408 See for an example Saaty/Vargas (2001), pp. 13ff. 
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AHP is a technique that systematically evaluates various elements by comparing them to a 

reference value using a pairwise comparison. A numerical value is derived from that process 

and imported into a lower triangular matrix, allowing diverse elements to be processed and 

compared in a structured way. In the final step, each element is assigned to a value on a pre-

defined scale, which in this case represents the degree of industry interrelatedness. For a 

pairwise comparison of industries i and j the AHP proceeds according to the following steps: 

(1) Conduct a pairwise comparison of all industries i and j by dividing their values in 

such a way that the result takes values between 0 and 1. 

(2) Import the resulting values in a lower triangular matrix. 

(3) Assign each value to a 4-point scale indicating the partial degree of interrelatedness 

between industry i and j. 

(4) Calculate the aggregated degree of industry interrelatedness based on the assigned 

values of the partial measures. 

(5) Assign the resulting value to a 4-point scale indicating the aggregated degree of inter-

relatedness between industry i and j. 

Step 1 represents the actual pairwise comparison between two industries with regards to a 

particular measure. Suppose that the industries “Metals” and “Electronics” are pairwise 

compared with regards to the measure “Technical Development Personnel”. Suppose fur-

ther, that “Metals” employs more “Technical Development Personnel” than “Electronics”. To 

arrive at values between 0 and 1, step 1 therefore divides the value of “Electronics” by the 

value of “Metals”. The result indicates the degree of dependence of both industries on the 

“Technical Development Personnel” resource. A high value indicates that both industries 

rely heavily on that resource and are therefore interrelated with respect to that resource (i.e. 

measure). In contrast, a low value indicates that both industries do not share that resource 

and are therefore also not significantly related to each other. 

Step 3 then assigns each of these values to a 4-point scale that indicates to what degree two 

industries i and j are interrelated in terms of a particular measure. In the above example, a 

high value would correspond to a high value on the 4-point scale and indicate that the two 

industries “Electronics” and “Metals” are both strongly dependent on “Technical Develop-

ment Personnel”, while a low value would indicate that they are not interrelated in terms of 

that resource.  

Step 1 to 3 are conducted for each partial measure of the interrelatedness construct, while 

Step 4 calculates the aggregated degree of interrelatedness between two industries i and j

and step 5 then assigns the resulting value to a 4-point scale. 

This approach will be explained in greater detail in the following sections. 
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Pairwise Comparison of the “Input-Output Links” Measure 

The starting point for the pairwise comparison are the input-output tables for a total of N

industries i and j whereby i, j = 1,…, N. The data for the measure “Input-Output Links” is 

captured in input-output tables. Each cell tij represents the monetary value of goods that has 

been exchanged between industry i and j. In order to arrive at the degree of interrelatedness 

between these industries, the comparison needs to be based on a reference value. In this case, 

the reference value is the total monetary value of goods that industry i sold to all other in-

dustries except itself. Putting cell tij in relation to this value indicates the share of the total 

monetary value of goods that industry i # sold to industry j. The higher that share is, the 

higher is the degree of interrelatedness between these two industries. 

Therefore:

x   tij is the monetary value of goods that industry i (row) has sold to industry j (column), 

x   tii is the monetary value of goods that was sold within industry i, and 

x   zi is the total monetary value of goods that industry i has sold to all other industries 

except itself.

ே

ݖ௜ ൌ ෍ ݐ௜௝ െ ݐ௜௜                 with   i = 1, …, N

௝ୀଵ

Thus, zi is the reference value that is used for the pairwise comparison of any two industries i

and j. It is used to calculate bij, which represents the share that industry i has sold to industry 

j in relation to the total amount of goods zi:

 

ܾ௜௝ ൌ                      with   ݐ௜௝

i = 1, …, N

ݖ ௜

In contrast to the absolute values tij, the entries bij represent the share of the total monetary 

value of goods that industry i sold to industry j. Suppose that industry i sold goods to indus-

try j and vice versa. bij then represents the flow of goods from i to j, while bji represents the 

flow of goods from j to i. Consequently, bij indicates the degree to which industry i depends 

on industry j as product-market and the degree to which industry j depends on industry i as 

resource market. Similarly, bji indicates the degree of dependence in the opposite direction. 

In the next step, the entries bij are transformed and imported into a lower triangular matrix 

with entries cij by calculating the arithmetic mean of the two-way transactions bij and bji.

 

ܿ     ܾ௜௝ ൅ ܾ ௝௜                  with   ௜௝ ൌi = 1, …, N ʹ

cij shows how dependent industries i and j are on each other in both product and resource-

markets. Similar to the initial step, each entry cij is then compared to the maximum value cmax

of the resulting triangular matrix in order to assign it to a 4-point scale with values between 0 

and 3: 
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ܿ௠௔௫ ൌ ܯܽݔ ൜ܿ௜௝ฬ             ൠ ݆ ൌ ͳǡ ǥ ǡ ܰ െ ͳ ݅ ൌ ʹǡ ǥ ǡ ܰ

The values for the “Input-Output Links” measure Tij are then assigned to a 4-point scale be-

tween 0 and 3 according to the following equation: 

 

0,      if    ܿ௜௝ ൑ ͲǤʹͷ כ ܿ௠௔௫

1,      if    ͲǤͷ כ ܿ௠௔௫ ൒ ܿ௜௝ ൐ ͲǤʹͷ כ ܿ௠௔௫

Tij =

2,      if    ͲǤ͹ͷ כ ܿ ௠௔௫ ൒ ܿ௜௝ ൐ ͲǤͷ כ ܿ௠௔௫

3,      if    ܿ௜௝ ൐ ͲǤ͹ͷ כ ܿ௠௔௫

 

One limitation of this approach is that the value of Tij for two industries i and j cannot be 

directly compared with the value of Tij between the same two industries in another region. 

This is because the underlying values for cmax differ across regions as the present input-

output tables do not contain interregional trade data. Thus, what would be considered a 

strong degree of interrelatedness in one region could be considered a medium degree of in-

terrelatedness in another. 

 

Pairwise Comparison of the Remaining Measures 

In contrast to the measure “Input-Output Links”, which already represents a pairwise com-

parison of two industries in terms of the exchanged monetary value of goods, the initial step 

for the remaining indicators consists of performing the pairwise comparison first.  

Thus, there is a high degree of interrelatedness between industries, if the values for their re-

spective indicators: 

x   pi: Technical Development Personnel for industry i, 

x   fi: R&D Funds from Government for industry i,  

x   oi: Overall Energy Consumption for industry i,  

x   ai: Average Earnings for industry i, and  

x   di: Delivery Value of Industry Exports for industry i

are similar to each other. Because all measures follow the same method of construction, the 

following discussion is limited to the calculation of the “Technical Development Personnel” 

measure for all industries i = 1,…, N. In contrast to the input-output link measure, the first 

step involves the creation of a lower triangular matrix with gij as the pairwise comparison of 

industry i and j for the measure “Technical Development Personnel”:

ܯ݅݊൛݌ ௜ǡ ݌௝ൟ

݃௜௝ ൌ                         with   i = 1, …, N

ܯܽݔ൛݌ ௜ǡ ݌௝ൟ
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More precisely, the pairwise comparison transforms the values of the “Technical Develop-

ment Personnel” measure into values between 0 and 1. These values are then imported into a 

lower triangular matrix. In contrast to the measure “Input-Output Links”, these values can 

be directly assigned to a value between 0 and 3 on a 4-point scale, indicating the degree of 

interrelatedness between the industries i and j with respect to the “Technical Development 

Personnel” resource.

 

0,      if    ݌௜௝ ൑ ͲǤʹͷ

1,      if    ͲǤͷ ൒ ݌௜௝ ൐ ͲǤʹͷ

Pij = 

2,      if    ͲǤ͹ͷ ൒ ݌௜௝ ൐ ͲǤͷ

3,      if    ݌௜௝ ൐ ͲǤ͹ͷ

 

For all industries i and j with i, j, = 1, …, N: 

x   Pij indicates the degree of interrelatedness between industries i and j with respect to 

the “Technical Development Personnel“ resource,  

x   Fij the degree of interrelatedness between industries i and j with respect to the “R&D 

Funds from Government” resource,  

x   Oij the degree of interrelatedness between industries i and j with respect to the 

“Overall Energy Consumption” resource, 

x   Aij the degree of interrelatedness between industries i and j with respect to the “Av-

erage Earnings” resource, and 

x   Dij the degree of interrelatedness between industries i and j with respect to the “Deli-

very Value of Industry Exports” measure. 

After all partial measures have been assigned to a 4-point scale, the final step involves the 

calculation of the aggregated degree of interrelatedness for all industries i and j. 

 

Calculation of the Aggregated Interrelatedness Variable 

As previously stated, the measure “Input-Output Links” carries a greater significance for the 

industry interrelatedness variable and therefore enters the equation with a greater weight: 

 

݉   ܲ ௜௝ ൅ ܨ௜௝ ൅ ܱ௜௝ ൅ ܣ௜௝ ൅ ܦ௜௝                           with   ௜௝ ൌ ൬ ൰ כ ͲǤͷ ൅ ܶ = 1, …, N ௜௝ כ ͲǤͷ i ͷ

The resulting values are then assigned to a 4-point scale indicating the aggregated degree of 

industry interrelatedness for all industries i and j with i, j = 1, …, N”
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no,             if    ݉௜௝ ൑ ͲǤ͹ͷ

weak,         if    ͳǤͷ ൒ ݉ ௜௝ ൐ ͲǤ͹ͷ

Interrelatedness  Iij =

medium,     if    ʹǤʹͷ ൒ ݉௜௝ ൐ ͳǤͷ

strong,        if    ݉௜௝ ൐ ʹǤʹͷ

 

4.2.5   Empirical Landscapes of Regional Cluster Configurations 

After the completion of all calculations, the final step includes the graphical visualization of 

the regional cluster configurations. The DID is depicted by the size of the respective circle, 

while the degree of interrelatedness is depicted by the type of lines between related indus-

tries: a dotted line represents a weak, a dashed line a medium, and a solid line indicates a strong 

degree of interrelatedness. Industries with no link between each other are not interrelated 

(see figure 28). 
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Figure 28 - Regional cluster configurations for case study locations in China 
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As mentioned before, the configurations also distinguish agglomeration from clusters. For 

example, a set of geographically concentrated industries that are not related to each other 

indicate an agglomeration of firms. In contrast, interrelated industries indicate the presence 

of a cluster. 

The charts depicted in figure 28 represent the cluster configurations for Shanghai, Beijing, 

Xi’an, and Guangzhou as the firms that have participated in this study are either located or 

operate there to a large degree. The charts for the remaining cities and municipalities of Tian-

jin, Chongqing, Wuhan, Kunming, Shenyang, and Urumqi are provided in appendix 2. 

So far, the identified cluster configurations have not been put in relation to each other. To 

allow for a true to scale comparison, all values have to undergo an additional transformation 

according to the economically strongest region, i.e. Shanghai. It serves as reference value for 

the remaining cities. The transformation is calculated according to the following equation:  

 

మ        ଶ          ଶ          ଶ ܨ ௞       ܧ ௞       ܩ ඨቀ             ௞ ቁ ൅ ቀ ቁ ൅ ቀቁ

ܨ ௌ      ܧௌ      ܩௌ

ݏ௞ ൌ

ξ͵

where 

x   Fk is the total number of firms in region k, 

x   FS is the total number of firms in Shanghai,  

x   Ek is the total number of people employed in region k, 

x   ES is the total number of people employed in Shanghai, 

x   Gk: Gross Industrial Output Value for region k. and

x   GS: Gross Industrial Output Value for Shanghai. 

The value sk is then multiplied with the diameters of all circles. The result indicates the in-

dustry dominance of all identified clusters in relation to Shanghai’s clusters. Figure 29 pro-

vides a comprehensive overview of the ten identified landscapes of regional cluster configu-

ration.409

 

409 The reader should note that the layout of the identified clusters landscapes was altered for the sake of visua-

lization. The degree of dominance and interrelatedness remain true to scale.   
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Figure 29 - Overview of regional cluster configurations in China 

 

Shanghai 

Figure 29 shows that Shanghai remains by far the most important economic and urban in-

dustrial region of China, while the remaining cities and municipalities lag considerably be-

hind. The city’s landscape is dominated by competitive, export-oriented manufacturing in-

dustries that are the main engine of its economic performance.410 As illustrated in figure 28, 

Shanghai boasts high-performing clusters that form around complex capital goods and asso-

ciated high-tech component industries. These industries make up the lion’s share of its GIOV 

and also employ the largest number of people (see table 11). 

Shanghai’s strengths lie in its size and highly diversified manufacturing sector that under-

went major structural changes and industry shakeouts. Over the past decade, light industries 

such as textile, footwear, and garments have lost shares and made way to high-value indus-

tries such as transport, engineering, electronics, and metals.411 Thus, Shanghai will for the 

foreseeable future remain China’s economic gravity point and further increase its innovation 

capacity.412

 

410 According to estimates by the Worldbank, in the aggregate Shanghai’s dominant manufacturing industries 

export more than 60 % of their output (see Yusuf/Nabeshima (2009), p. 72).  

411 See Yusuf/Nabeshima (2009), p. 66. 

412 See Wu (2007), pp. 549ff. 

Case Study to Identify Skills that make up a Firm’s Cluster-Capability 119 

 

ID  Industry Firms GIOV Employees (in 100m US$) 

8     Electronics 2119 590900 790.78 

5     Metals 1687 261900 364.38 

4     Chemicals 2443 342700 312.55 

6     Equipment Manufacturing                 2443              371600              286.1 

7     Transportation Equipment                  716               201800              272.65 

3     Oil Processing, Coking                       48                  24500               132.25 

2     Paper, Printing                               948                 142800                64.65 

10  Waste Resources                         37                2500               2.89 

Table 11 - Shanghai's industry composition according to economic indicators 

(Source: Data based on China Statistics Press (2007b))

 

Beijing 

Beijing is widely seen as China’s first post-industrial city, its political and cultural center. The 

city has seen the retreat of more and less labor-intensive manufacturing industries. As a re-

sult of this deindustrialization, the city hosts only two dominant and geographically concen-

trated industries, namely automotive and paper and printing. When compared to the eco-

nomic performance of Shanghai’s major industries, Beijing’s automotive industry comes in 

only sixth in terms of its key economic indicators (see table 12). 

 

ID  Industry Firms Employees (in 100m US$) GIOV 

7     Transportation Equipment                 404                109550              144.42 

2     Paper, Printing                               528                  68120                22.72 

10  Waste Resources                          9                 540               0.43 

Table 12 - Beijing's industry composition according to economic indicators 

(Source: Data based on China Statistics Press (2007d))

 

Though Beijing lacks a strong manufacturing cluster of related industries, the city hosts a 

large number of science and technology-oriented high-tech start-ups, research institutes, and 

associated service industries. Today, Beijing ranks second only to Shanghai in terms of its 

innovation performance.413 Together, these two cities account for almost 70 % of foreign R&D 

facilities in China giving rise to a growing number of multinational companies (MNCs) locat-

ing their regional headquarters there.414

 

413 See Guan et al. (2009), p. 805. 

414 See Sun/Wen (2007), p. 406. In Beijing, the majority of R&D facilities and high-tech startups are located in the 

Zhongguancun Science Park. Due to its strong innovative capacity, over the years it has attracted much atten-

tion of researchers and policy makers alike (see for example Yu/Xin (2003); Dong/Tann (2005); Tan (2006) 

Tzeng (2010)). 
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Xi‘an

Xi’an’s industrial profile is largely influenced by its strong knowledge infrastructure, which 

has given it a considerable advantage in the high-tech sector. The city hosts more than 47 

higher education institutions, 365 science research institutions, and various national labora-

tories and engineering centers producing a steady stream of skilled engineers. It is a heritage 

of its former history as important military equipment manufacturing and research center. 

After China’s opening-up most facilities were switched to civilian use.415

Although considerably smaller in scale than Shanghai’s industry, Xi’an hosts a strong elec-

tronics and information technology cluster that formed around its knowledge infrastructure. 

It is supplemented by an automotive industry that focuses on electrical vehicles (see table 

13). With regards to service industries, Xi’an is also known as software and IT-development 

location. 

 

ID  Industry Firms GIOV Employees (in 100m US$) 

7     Transportation Equipment                  47                 88442               43.06 

8     Electronics 171 65164 30.43 

6     Equipment Manufacturing                 168                63830              22.32 

2     Paper, Printing                                73                  22523                5.47 

Table 13 - Xi'an's industry composition according to economic indicators 

(Source: Data based on China Statistics Press (2007e)) 

 

One particular industry that is deeply embedded in Xi’an’s resource-based cluster is the sem-

iconductor industry. It has participants across the whole semiconductor supply chain from 

materials to design, production, and testing.416

 

Guangzhou 

Guangzhou, the provincial capital of Guangdong, is an important regional export hub in 

southern China’s Pearl River delta. The city is well-known for its light industries particularly 

textile, apparel, shoes, toys, gifts, replica arts, and furniture industry.417 Due to industry re-

structuring and its proximity to Shenzhen and Hong Kong, Guangzhou moved towards 

high-tech electronics and heavy industries in recent years (see table 14).418

 

415 See Wang/Lin (2008), p. 166 and also Zhang (2009), p. 14. 416 See Wang/Lin (2008), p. 166. 

417 Some of these export-oriented clusters have leading roles in global markets (see Schröder/Waibel/Altrock 

(2010), p. 4). 

418 See Lam (2006b), p. 13. 
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ID  Industry Firms GIOV Employees (in 100m US$) 

8     Electronics 844 322386 180.47 

1     Textile 977 385792 75.09 

2     Paper, Printing                               433                 131832                27.96 

9     Artworks 143 52789 11.52 

10  Waste Resources                           11                2392               2.09 

Table 14 - Guangzhou's industry composition according to economic indicators 

(Source: Data based on China Statistics Press (2007f)) 

 

In addition, in the late 1990s and early 2000s major Japanese automakers have entered China 

through operations in Guangzhou. In response, a large number of automotive suppliers and 

local parts manufactures have set up operations there to support the developing automotive 

industry.419 As a result, an automotive cluster is slowly taking shape in Guangzhou, which at 

the time of data collection, is not concentrated enough to be reflected in figure 28.  

After identifying and describing suitable industrial clusters that served as research locations, 

the next section introduces the methodology that was followed during the case study-based 

research. 

 

4.3   Research Methodology: Case Study 

Empirical research can broadly be differentiated in qualitative and quantitative research (see 

table 15).420 Quantitative research can be further distinguished in experiments and surveys. 

Both depend on random samples to gather and analyze numerical data. In experiments, re-

searchers observe contemporary events and social phenomena through comparison between 

groups, whereby various behavioral or contextual factors are controlled for. They are com-

monly used for research questions of the “how” and “why” type. Surveys on the other hand, 

move from the concept of discretely cut groups to samples drawn from broader populations 

in order to study the relationship between variables. The objective here is to test existing hy-

potheses and propositions that predict how the world should be and assign statistical proba-

bilities to potential outcomes. Relevant research questions relate to the “who”, “what”, 

“where”, “how many”, and “how much” type.421

Qualitative research on the other hand, relies on a variety of empirical materials including 

interview transcripts, recordings and notes, observational records, documents, audiovisual 

files, personal experience, and statistical data. In contrast to quantitative research, where 

there is a wide agreement regarding legitimate methodologies, the field of qualitative re-

 

419 See Sasuga (2008), pp. 5f. 

420 See Punch (2005), pp. 66ff. 

421 See Yin (2009), pp. 8ff. 
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search is defined by a diverse set of methodologies and research practices.422 The goal of qua-

litative research is to explore, describe, and explain contemporary phenomena in the context 

of their occurrence instead of quantitatively measuring them. One widely used approach to 

qualitative research is the case study, which is particularly helpful in answering research 

questions related to the how and why type such as “how did they do it?” and “why did it 

work?” The main difference to experiments is the extent of control over behavioral and con-

textual events. While in experiments key independent variables can be manipulated directly 

and precisely, the case study approach is conducted in the “field” where behavioral aspects 

cannot be manipulated.423

 

 Quantitative Qualitative 

Methodology Experiment Survey    Case Study 

Research        How and why              Who, what, where, how      How and why questions                                  many, how much 

Objective       Observation of social         Study relationship be-        Explore and explain 

phenomena               tween variables             phenomena in the con-

text where they occur 

Data Source     Random samples of dis-     Random samples from       Interviews, transcripts, 

cretely cut groups            wider population            recording, notes, obser-

vations, statistical date, 

etc.  

Table 15 - Overview of quantitative and qualitative research 

Yin defines the case study as “an empirical enquiry that investigates a contemporary phenomenon 

in depth and within its real-life context.”424 It is a research strategy that focuses on understand-

ing the dynamics and decisive elements present within a given setting “by recognizing pat-

terns of relationships among constructs within and across cases and their underlying logical argu-

ments.”425

The case study approach is particularly helpful in exploratory research designs when little is 

known about a phenomenon and current understanding is insufficient.426 The strength of the 

case study is its ability to describe and illustrate events, test existing theory, or generate new 

theory as it emphasis the inductive development of constructs, their content and measures, 

and testable theoretical propositions.427 As Siggelkow puts it, “getting closer to constructs and 

being able to illustrate causal relationships more directly are among the key advantages of case re-

 

422 See Denzin/Lincoln (1994), p. ix. 

423 See Yin (2009), pp. 11f. 

424 Yin (2009), p. 18. 

425 Eisenhardt/Graebner (2007), p. 25. 

426 See Eisenhardt (1989a), p. 548. 

427 See Eisenhardt (1989a), pp. 534f. 
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search vis-à-vis large-sample empirical work.”428 The case study is thus open to and to some de-

gree also dependent on the use of theory to guide the research and analysis of data.429

A commonly mentioned weakness of the case study approach is its lack of a representative 

sample. In fact, case study samples are often chosen precisely because they are special and 

do not conform to previously held beliefs. Therefore, particular care needs to be taken to 

avoid arriving at narrow and highly context-specific insights that are difficult to generalize to 

a broader population.430 To avoid this issue, it is most important to choose an appropriate 

case study design. 

 

4.3.1   Case Study Design 

In contrast to quantitative research, which draws a random sample from a pre-determined 

population to ensure statistical representativeness, qualitative research relies on theoretical 

sampling. That is, cases are chosen deliberately and for theoretical instead of statistical rea-

sons. The research is guided and controlled by the emerging theory whereby data collection 

and analysis determine what to study next.431 The cases may therefore be chosen to replicate 

previous cases or extend existing theory, or they may be chosen to represent extreme ends of 

a phenomenon to provide examples of polar types.432

As is already evident, the case study approach can involve single or multiple case studies. 

Single case studies can richly describe a single phenomenon and they are chosen because 

they are opportunities for unusual research access, unusually revelatory, represent an ex-

treme example, or do not fit a theoretical proposition. Multiple case studies allow compar-

ing findings across cases, add confidence to the final results, and provide a stronger base for 

theory building. In addition, constructs and measures are more precisely delineated, because 

it is easier to determine multiple construct dimensions to their fullest extent when using mul-

tiple cases.433

A central advantage of multiple case studies is that they resemble standalone quasi-

experiments. Using replication logic, findings from one case can be contrasted with findings 

from other cases and then analytically generalized to an existing or emerging theory. For 

replication, cases are thus selected to predict either a similar or a contradictory result. If the 

 

428 Siggelkow (2007), p. 22. 

429   The case study differs herein from other qualitative designs such as grounded theory and ethnography. 

Grounded theory is a research strategy whose purpose it is to generate new theory that is grounded in fresh 

data. Theory is therefore inductively generated from data (see Strauss (1987), p. xi; Glaser/Strauss (1967)). 

Ethnography requires that the researcher participates overtly or covertly in its research subjects’ way of life for 

an extended period of time. The primary objective is to observe and describe what happens in a naturally 

given setting (see Hammersley/Atkinson (1995), pp. 9f).  

430 See Eisenhardt (1989a), p. 547. 

431 See Glaser (1992), p. 101. 

432 See Eisenhardt (1989a), p. 537. 

433 See Eisenhardt/Graebner (2007), p. 27. 
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data supports the theory and the majority of findings turn out to be as predicted, successful 

replication may be claimed.434

Another important decision in the design stage of case studies relates to selecting the appro-

priate unit of analysis. That is, defining what the actual case is. The selection depends on the 

research question and the propositions that are to be tested.435

In the current study, the explicated tasks of a cluster-capability led the theoretical sampling 

of suitable cases. The unit of analysis is the competitive behavior of firms in clusters. The 

research itself is set in China and based on the population of German companies in China’s 

industrial clusters. This population was chosen mainly for two reasons.  

First, this setting is extensively used in research on clusters and agglomerations. It became 

popular through studies that investigated the location choice of foreign companies in the 

USA during the 1980s and 1990s.436 Investigating foreign entrants allows treating the sample 

cases as quasi-experiments. It controls for the path dependent, socio-cultural, and non-

economic factors that may impact the location decision and the competitive behavior of do-

mestic firms. Thus, location decisions are less likely to be impacted by e.g. existing plant lo-

cations, personal living preferences, ethnic networks, or clan and family commitments. This 

makes it easier to control for variables that could invalidate conclusions regarding relevant 

firm-level characteristics.437 To further prove external validity of the findings, in chapter 5 the 

identified characteristics will be subjected to a large-scale empirical study among domestic 

firms in China.   

Second, with Eastern Europe in their backyard, the majority of German companies view 

China in terms of its huge market potential as opposed to only another low-cost sourcing or 

manufacturing base.438 This view is also reflected in China’s growing importance as location 

for German direct investment (see table 16).  

In 2009, German net direct investment in China reached an all time high of 3.4 billion US$, 

increasing 21 % compared to the pre-financial crisis year 2007, a number which is expected to 

rise even further in the future. Given that FDI is the most advanced and complex market 

entry strategy and that it involves the establishment of a considerable physical presence in 

the host country439, it is evident that German companies choose their China locations more 

carefully. This makes them most appropriate for this study. 

 

434 See Yin (2009), pp. 54ff.  

435 See Yin (2009), pp. 29ff. 

436 Selected studies include Luger/Shetty (1985), Woodward (1992), Smith/Florida (1994), Head/Ries/Swenson 

(1995), and Shaver/Flyer (2000). 

437 See Punch (2005), pp. 68ff. for an overview of experimental and quasi-experimental research designs. 438 See Heininger/Gehnen (2008), p. 19. 

439 See Cavusgil/Knight/Riesenberger (2008), pp. 418f.  
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Rank Country  2007 2008 Change (in                Change (in 2009 %) %) 

1 Luxembourg 16.9  5.1  -70  16.7  227 

2 UK 11.1 9.3 -16 12.0 29 

3 Italy  5.8 0.5 -91 8.5 1,600 

4 France 3.2 -2.4 -175 5.4 325 

5  Ireland  6.9 0.5 -93 4.0  700 

6 USA  1.6 9.9 519 3.6  -64 

7 Malta 1.9 -0.3 -116 3.5 1,267 

8                China              2.8            1.8             -36             3.4              89 

9 Denmark 0.8 0.9 13 2.7  200 

10  Austria -10.5 5.4 151 2.6  -52 

Table 16 - Germany net FDI in billion US$440 

(Source: Based on data provided by BMWi (2010)) 

 

4.3.2   Data Collection 

The present case study combines various data collection techniques such as interviews, doc-

uments and archival records, publicly available information, and statistical data.  

The interview is one of the main data sources, particularly when multiple cases are investi-

gated. It is a guided conversation with a fluid and flexible stream of questions rather than a 

query with rigid structure. The most common type of interviewing is a face-to-face verbal 

and visual interchange between the researcher and the interviewee. Face-to-face interviews 

are often conducted as in-depth or focused interviews. In this special type of interviews key 

informants answer questions regarding the facts of a matter or their opinion on the investi-

gated events.441 According to Yin, “well-informed interviewees can provide important insights into 

such affairs or events. The interviewees also can provide shortcuts to the prior history of such situa-

tions, helping [the researcher] to identify other relevant sources of evidence.”442

The interview process itself can be conducted in a structured or unstructured way. In struc-

tured interviews the respondent is asked a series of pre-defined questions that are targeted 

towards answering the investigated research question, while room for variation is limited. 

Unstructured interviews on the other hand, are useful in understanding the complex beha-

vior and emotional reactions of individuals. They impose no a-priori determined structure 

that could limit the range of potential insights. They are particularly helpful in generating 

 

440 Exchange rate EUR to US$ = 1.3495. 

441 See Fontana/Frey (1994), p. 361. 

442 Yin (2009), p. 108. 
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rich and unexpected data.443 A mixed approach is the semi-structured interview. It is con-

ducted in a structured way but with open-ended questions. The major advantage is that find-

ings are comparable across interviews, while respondents are still allowed to come up with 

unexpected insights. 

In line with its explorative character, this study made use of semi-structured in-depth inter-

views. The goal of the interviews was to investigate the research topic from the perspective 

of the interviewees and to compare findings across cases. The informants have been selected 

from a database compiled by the German Chamber of Commerce in Shanghai. It is the larg-

est German organization in China with an extensive list of contacts. The database holds vari-

ous information including company name and type, industry, contact information of senior 

personnel, major products, and a short company profile.444 For the final sample, the contact 

persons that were provided by the database were contacted first and then asked to help iden-

tify the key informants.  

The key informants were selected based on two main criteria. First, they had to hold key posi-

tions during the decision-making process that led to the current firm-location in China. This 

offered the opportunity to understand the motives that led to that decision and treat the in-

formants as observers and interpreters of the long-term activities of their firm. Second, the 

informants had to be powerful enough to understand and influence the competitive behavior 

of their firm in China’s clusters. This allowed inferring from the underlying firm characteris-

tics that led to that behavior to performance related outcomes. Therefore, the final sample of 

informants consists of people that participated in the decisions that led to the entry of their 

company into China, and which at the time of study obtained influential top-management 

positions. The interviewees and their companies are shown in table 17. To ensure anonymity 

the names of the companies are disguised. 

Each but one has its headquarters either in Shanghai or Beijing with Semiconductor being the 

only exception, which is located in Xi’an. Four companies moved their headquarters within 

the last seven years to Shanghai with Sharp-Ring being the most recent in 2008. The compa-

nies entered China between 1991 and most recently 2005. They have been chosen based on 

their industry affiliation to correspond to the industries that are located in the clusters of 

Shanghai, Beijing, Guangzhou, and Xi’an.

One particular weakness of interviews, however, is that they are subject to bias, as intervie-

wees may poorly recall past events or imprecisely articulate their thoughts and insights. This 

risk can be mitigated by using multiple, highly knowledgeable informants who view the 

phenomenon under investigation from diverse perspectives. They can include organizational 

individuals from different hierarchical levels or departments, or knowledgeable individuals 

 

443 See Punch (2005), pp. 170ff. 

444 See www.german-company-directory.com. At the time of writing, the database held more than 3,700 profiles 

of German companies in storage. 
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from other organizations and outside observers.445 Additionally, interview data can be cor-

roborated with information from other data sources.446

 

Company      Year of      China head-     China head-market quarters be-       Industry Informant quarters today entry fore 

Cart 1998 - Shanghai Commercial General Man-

equipment        ager 

Flavor 1996 Shenyang Shanghai Beverages General Man-

ager 

Frontgate 1999 -     Beijing  Construction General Man-

ager 

Image 2004 Beijing Shanghai Medical General Man-

devices             ager 

Importer 2005 -    Beijing  Automotive VP (China) 

Interior 2005 -    Shanghai Customized Managing 

furniture           Director 

Material 1997 -    Shanghai Raw material CEO (China) 

processing 

Pigment 1994 -    Shanghai Chemicals Director 

Pioneer 1995 -    Shanghai Energy  CEO (China) 

Semiconductor    2003 -       Xi’an Semiconductor Director 

Sensor 1996 - Shanghai Construction CEO Asia 

Pacific 

Sharp-Ring 1994  Taicang Shanghai  Machine tools General Man-

ager  

Tire 2001 -  Shanghai Automotive CEO (China) 

Topgear 1991 Wuhan  Shanghai Automotive President 

Asia 

Table 17 - Description of the companies studied 

Therefore, upon selection each informant received an introductory email presenting the team 

of researchers and the purpose of the interviews. In order to prepare, the interviewee also 

received a brief overview of the topics to be raised in the interview and information about 

additional data requirements such as internal documents and archival records.447 In the 

present study, information was gathered through self-report at the companies’ internet ho-

445 See Eisenhardt/Graebner (2007), p. 28. 

446 This process is also known as triangulation. The logic implies that findings from one type of data source are 

checked against the findings derived from other types with the aim to enhance their validity. Punch (2005, p. 

214) cites an example in which the results of a qualitative investigation are checked against a quantitative 

study. 

447   Documents and archival records for instance, are particularly helpful in corroborating data obtained from 

other sources and they can also be used to make inferences to new leads. They include diaries, letters, e-

mails, notes, reports, proposals, presentations, meeting minutes, and news clippings of various sorts (see Yin 

(2009), p. 103). 
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mepage and publicly accessible business reports and used as input to the interview guide. 

Where possible, some statements of the interviewees have been further verified through ad-

ditional research in the companies’ historical material and recent public statements in news-

papers and practitioner journals. 

To further counteract the biases of the interviewees and ensure that everything is checked 

from multiple perspectives, this study also made extensive use of publicly available informa-

tion and official statistics. They were used to identify suitable clusters in China that served 

as research locations and additional data points during the data analysis.  

 

4.3.3   Data Analysis 

There is a variety and diversity of approaches when it comes to qualitative data analysis. 

This poses a serious problem as it does not protect the researcher “against self-delusion, let 

alone the presentation of unreliable or invalid conclusions to scientific or policy-making audiences.”448

In the field of business sciences, however, there has been much recent progress in the way 

qualitative data is analyzed and displayed. One approach that stands out and that is also 

followed in this study is that of Yin, Eisenhardt, and Graebner (see figure 30).  

 

•   Code and standardize data according to recurring 

Within-case       themes

analysis       • Summarize and categorize into abstract  constructs

•   Assign cases to the identified constructs

Cross-case      • Identify polar cases and match emerging patterns 

analysis       • Derive propositions and hypotheses 

•   Test each proposition using further cases

Replication     • Refine, change, or drop propositions if there is no 

logic           support from data

 

•   Compare findings with existing theory

Theoretical      • Examine and explain similarities and contradictions grounding

 

Goal:

Validity and reliability 

Figure 30 - Process of analyzing case study data 

The process is based on analytic induction.449 Constructs and their measures are developed 

from data and raised to higher levels of abstraction, while relationships are traced out subse-

quently. Findings are then verified by using existing theory. Thus, the analytical process al-

ternates between data-driven proposition development and theory-driven verification. It is 

conducted in four steps: 

 

448 Miles (1979), p. 591.  

449 See Yin (2009); Eisenhardt (1989a), and Eisenhardt/Graebner (2007). Exemplary studies include Gilbert 

(2005), Eisenhardt (1989b), and Maurer/Ebers (2006). 
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(1) After each case study has been compiled from different data sources, the first key 

step is within-case analysis. The aim is to significantly reduce the volume of data to 

find unique patterns of each case without loss of relevant information. One common 

approach in this stage is coding.450 Codes can be tags, names, or labels that are put 

against pieces of data in order to assign meanings to it. Codes can then be used on 

different levels of abstraction to summarize and categorize data into smaller and 

more meaningful units such as measures or higher-order constructs.451

(2) Cross-case analysis and pattern matching further support the process of coding. The 

aim is to use the higher-order constructs and measures that have been identified in 

the within-case analysis step and to look for similarities and differences across mul-

tiple cases. The cases are assigned to the identified measures to find polar cases with 

most and least assignments per construct. Based on these matched pairs, polar cases 

are compared with one another as they represent extreme examples of the same phe-

nomenon. Hypothetical explanations and relationships are then framed on the basis 

of the analysis of the data.452

(3) The aim of the previous two steps is to arrive at distinct propositions about causal re-

lationships between measures and higher-order constructs in such a way that each is 

supported by most of the data. In this stage, replication logic is used and the analysis 

alternates between theory and data. Further cases are investigated to test each propo-

sition. If the data fails to support the proposition, then either the proposition is re-

formulated or the phenomenon under investigation is redefined so that the negatives 

cases are excluded from further analysis. This step is repeated until each proposition 

has been examined for each case.453

(4) To increase the confidence in the findings, the next step involves comparison with ex-

isting literature to examine and explain similarities and contradictions. This is par-

ticularly important as the findings often rest on a limited number of cases. Thus, any 

further corroboration, for example with contradicting or rival explanations, is likely 

to increase the robustness of the obtained results as the chance of neglecting conflict-

ing findings is reduced.454

The ultimate aim of these steps is to increase the robustness of the findings and the general 

validity and reliability of the study.  

 

450 See Eisenhardt (1989a), p. 540. 

451 See Miles/Huberman (1994), pp. 55ff. 

452 See Eisenhardt (1989a), pp. 540f. and Punch (2005), p. 197.  453 See Yin (2009), pp. 141ff; Hammersley/Atkinson (1995), pp. 234f. 454 See Eisenhardt (1989a), pp. 544f; Yin (2009), pp. 139f. 
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4.3.4   Case Study Validity and Reliability  

Validity and reliability are important criteria to ensure high-qualitative case studies as re-

searchers often work alone in the field, are limited in their information processing abilities, 

and focus on the findings rather than retracing how they reached their results.455 To counter 

these biases, Yin developed the most prominent set of tests and several related tactics to en-

sure the quality of the research design. Table 18 provides a comprehensive overview of these 

tests and tactics.  

 

Tests                   Case Study Tactic                                        Stage of Research 

Construct Validity      x Use multiple sources of evidence                      Data collection 

x Have key informants review draft case study report    Data analysis  x Link constructs and measures to data 

Internal Validity        x   Do within-case analysis                                 Data analysis 

x Do cross-case analysis 

x Develop explanations 

x Address rival explanations 

External Validity        x   Use replication logic in multiple case studies            Case study design 

x Use theory                                          Data analysis 

Reliability                x   Use case study protocol                                  Data collection 

x Keep data storage 

Table 18 - Quality tests and case study tactics 

Construct validity refers to the identification of correct operational measures for the con-

cepts that are being studied by ensuring that there is substantial evidence in the data. The 

tactics apply mostly in the data collection and analysis and have been discussed extensively. 

Internal validity seeks to establish a causal relationship between constructs and is ensured 

by the second and third step of the data analysis stage. External validity defines the extent to 

which the findings can be generalized to a wider population. The main tactics involve a mul-

tiple case design and the use of replication logic in the third data analysis step. Finally, relia-

bility addresses the issue that the steps a researcher undertook should be repeatable by a 

third party with the same results. During this study, all interviews have therefore been rec-

orded and then analyzed by two researchers. Drafts of the interview protocols were then sent 

back to the key informants for review and to ensure that the correct measures were taken.456

 

455 See Eisenhardt (1989a), p. 540. 

456 See for this procedure Yin (2009), pp. 40ff. and Meyer (2001), pp. 345ff. 
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4.4   Analysis of Data and Findings 

Due to the large amount of data the analysis follows the recommendation of Eisenhardt and 

Graebner.457 The findings are presented in sections in such a way that each finding is sup-

ported by the data. To further proof depth and detail of empirical grounding, extensive 

summary and construct tables are used that complement the selective storytelling and show 

how the constructs are measured. 

 

4.4.1   Clusters as Sources of Competitive Advantages and Disadvantages 

The general assumption in the cluster literature is that they are beneficial to their member 

firms. As table 19 shows, the case study data confirms that clusters offer a variety of compet-

itive advantages and business opportunities. 

This is particularly evident in the case of Material, which is located in Shanghai. It pioneered 

the Chinese market as early as 1994 through a JV and in 2004 turned into a wholly foreign 

owned enterprise after it took control over the entire business.  

The MNC purchases large amounts of raw material, i.e. stainless steel, non ferrous metals, 

and plastics, processes it, and then distributes the goods in smaller quantities. To achieve the 

economies of scale necessary for this business model, the desired customers are companies 

that demand large quantities of goods such as clients from the electronics, automotive, and 

equipment industry. As shown by figure 28, all of these industries are strongly concentrated 

in Shanghai. Therefore, the company’s head of sales remarks states, “How can I do business 

outside the cluster? There would be no events, no suppliers, and no customers, no associations and no 

chambers. Business development is easier in clusters, because the relevant people are easily accessible.”

In consequence, Material recently appointed four relationship managers to approach senior 

employees of other MNCs. In this sense, the regular social events and the large number of 

MNCs in and around Shanghai increase the outcome of its efforts, “Sure we profit from the 

cluster. Location choices are based on business potential, measured in number of potential customers.” 

Business opportunities are also pointed out by the CEO Asia Pacific of Sensor, a company 

that located its sales office for north China in Shenyang, “China’s buying power is concentrated 

along the coast. No company can afford to be underrepresented in these regions.” This is in line with 

the information found on its homepage stating that it operates eight sales offices at the coast-

al regions besides only three in central China.  

 

457 See Eisenhardt/Graebner (2007), pp. 28f. 
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Company Location Cluster             Examples Case evidence 

impact 

Frontgate Beijing Strong “Our products are most needed in    95 % of produced 

cold climate.”                          goods are sold in 

north China. 

Image            Shanghai     Strong    “I tried to avoid Beijing and moved    80% of product 

to Shanghai, because I rely on high-    portfolio younger ly qualified employees with a medi-   than two years. cal background to explain my 

products to our customers.” 

Importer            Beijing      Weak     “Recruiting automotive engineers      Employee fluctua-

in Beijing is very difficult. They are     tion of nearly  all in Shanghai and Guangzhou.       20 %.  Some of our employees commute 

between Shanghai and Beijing, 

which is very expensive.”

Interior             Shanghai      Weak     “We have a hard time to find and      Cost level above 

keep capable suppliers and work-     industry average. ers.”

Pigment          Shanghai     Strong    “For lobbying…yes, you have to be    Successful change 

in Beijing. But for business you         of regulation have to be in Shanghai.”               through lobbying.  

Semiconductor      Xi’an Strong    “We tried to recruit people from       Employee fluctua-

Chengdu and other regions but        tion rate 5 %. found that locals have more skills.”

Sensor             Shanghai     Strong    “In Shanghai we have every-          Eight strategic 

thing…suppliers, infrastructure and alliances with ma-customers...our customers’ head-      jor local developers quarters are mainly located along      serving all prov-the coast.”                              inces along the 

coast 

Sharp-Ring        Shanghai     Strong    “In Shanghai many universities are    Average growth 

located…so, we can find skilled        rate 50 %  employees that work in similar 

structures and have experience with 

western companies.”

Table 19 - Evidence from data illustrating the effect of clusters on performance 

Among others, a strong cluster also supports efforts to recruit skilled employees. Semicon-

ductor for example, due to the abundant availability of well educated university graduates 

and academics in the field of electrical engineering and physics, deliberately chose Xi’an as 

location for its R&D unit, “We tried to recruit people from Chengdu and other regions, but found 

that locals have more skills.” As a result, the company introduced a variety of scholarship pro-

grams and conducts scientific research at the University of Xi’an to attract its best graduates. 

In this way, Semiconductor is able to tap into Xi’an’s sophisticated knowledge infrastructure 

and R&D skills. 
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On the contrary, weak industry or resource clusters put a heavy burden on firms. One ex-

ample of a company that is located outside of its industry’s dominant cluster is Importer. The 

company sells special trucks for fire fighting, TV stations, the oil industry, and the chemical 

industry and relies heavily on its government relations. To build up and maintain good rela-

tionships, the company located its activities in Beijing, which hosts a small concentration of 

the automotive industry. 

Being in Beijing allows Importer to conduct regular lobbying activities with European and 

German industry associations on restrictions, laws, and regulations. However, the scarcity of 

well educated automotive engineers in Beijing poses a serious constrain to its growth objec-

tives. Due to the fact that many employees commute between their home and workplace, the 

company suffers from a high fluctuation rate counting for almost 20 % in 2008. This is par-

ticularly critical as it is already difficult to find skilled knowledge workers. Thus, retaining 

those that are already in employment became imperative for Importer.  

Another negative example is Shanghai based Interior. It manufactures customized furniture 

for retail shops of western luxury brands. The China subsidiary was founded in 2005 and is 

located in Shanghai outside of major timber processing and furniture manufacturing clusters 

such as Guangzhou (see figure 28) or Tianjin and Shenyang.458 Despite doubling its turnover 

from 2007 to 2008, the company suffers from a high cost level above the industry average. 

While it is easy to find management personnel, the company has difficulties to recruit work-

ers that are skilled in wood processing. This has a particular negative business impact as 80 

% of the company’s staff consists of shop-floor workers, “Shanghai might have been the right 

decision regarding management personnel. But they only account for 20 %. In Guangzhou the total 

costs of sourcing, land, and labor would have been much lower…although we doubled our turnover we 

could have done better. Many projects simply didn’t pay off.”

Besides their advantages and opportunities, several Schools of Thought have also empha-

sized the significant costs and disadvantages that come along with locating in clusters. Mar-

shall for example, points out that firms in clusters are ready to pay premiums for prime loca-

tions and highly skilled employees, thereby driving up costs for wages and ground rents.459

As shown by Krugman, large clusters impose high congestion costs on their member firms 

acting as centrifugal factors that oppose further geographical concentration.460 As a result, 

firms may find themselves in fierce competition with nearby firms. This rivalry is further 

increased by the fact that employees within clusters can move more easily from one job to 

another and spread the knowledge they gained during their employment throughout the 

community. According to Porter, competitive rivalry forces firms to upgrade and innovate or 

exit business by bankruptcy.461 As can be seen in table 20, the case data confirms these find-

 

458 See appendix. 

459 See Marshall (1920), p. 227. 

460 See Krugman (1998), p. 8. 

461 See Porter (1990), p. 127 
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ings. Disadvantages reach from high fluctuation of employees, rising salary levels and land 

costs, to scarcity of suppliers, congested logistics infrastructure, and threat of knowledge loss 

due to intense competition. 

 

Company Location    Cluster                         Disadvantages  

impact 

Cart          Shanghai     Strong    Congestion of capable suppliers. 

High labor costs due to competition for qualified employees. Threat of knowledge loss through spillover effects. 

Frontgate      Beijing Strong    High land and renting costs. 

Image       Shanghai     Strong    High labor costs due to competition for qualified employees. 

Intense market competition. 

Importer      Beijing Weak    Congested logistics infrastructure. 

Difficult recruitment of skilled employees. 

High labor costs due to competition for qualified employees. 

Interior       Shanghai     Weak     Scarcity of capable suppliers. 

Difficult recruitment of skilled employees. 

Availability of relevant industry information. 

Material      Shanghai     Strong    High labor costs due to competition for qualified employees. 

Pioneer       Shanghai     Strong    Due to Expo 2010 forced to relocate to an outer district of 

Shanghai and lost majority of its customers. 

Sharp-      Shanghai     Strong    High labor costs due to competition for qualified employees. 

Ring                               Difficulty to build government relationships. 

Topgear     Shanghai     Strong    High labor costs due to competition for qualified employees. 

High land and renting costs. 

Table 20 - Evidence from data illustrating disadvantages when locating in clusters 

Thus, being located in a dominant industry or resource-cluster provides various competitive 

advantages and business opportunities. Yet, they can also impose heavy costs on their mem-

ber firms. In order to deal with these two sides of clusters, firms need a strong cluster-

capability. Therefore, the next section will discuss the capability firms need to create and 

defend competitive advantages through clusters. 

 

4.4.2   Skills that make up a Firm’s Cluster-Capability 

As the previous section shows, the case data confirms that clusters are characterized by a rich 

availability of human resources, suppliers, customers, and related industries and institutions, 

as well as intense rivalry among competitors. In order to succeed, firms have to make use of 

the various links that are present in clusters (see figure 15). 

Due to their complexity, the analysis of the case data reveals that a firm’s cluster-capability is 

not determined by a complex set of five skills, which mutually support each other: internal 
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(see table 21). The next paragraphs, using selected examples, illustrate how firms with these 

skills are able to create and defend competitive advantages through clusters. 

 

Dimensions Activities  Company      Illustrative quota 

Communication     Sharp-Ring        “When our customers express a need, it is across depart-                          gathered by our sales staff and forwarded 

Internal commu-    ments                               to the right department.”

nication skills        Spontaneously       Tire                 “We have a centralized marketing de-

exchange infor-                        partment that can swiftly provide us with mation                               up-to-date information.”  

Understand cus-    Flavor             “We regularly talk with our customers tomer needs                           about their needs and new developments. through face-to-                        We consider this as more effective than 

External             face meetings                           attending exhibitions and fairs.” communication  

skills                   Exchange infor-      Pigment            “We update our information through 

mation with other                      meetings with chemical and industry park cluster players                           managers and marketing research consul-

tants”

Invest in     rela-      Interior              “Today, after putting a lot of effort into it, tionships                                we have a supplier base.”

Build good rela-     Sensor             “We maintain good relations to profes-tions to cluster                             sors, government institutes, and archi-members                          tects. Some of them are in standardization 

skills                                                                   associations. So, it’s easy for us to influ-Relational  

ence standards.”

Conduct joint        Flavor             “We develop some of our products in product devel-                        cooperation with nearby customers…they opment                            are involved in this process from the be-

ginning.”

Evaluate local        Tire                 “We have built strong relationships with a partners’ re-                             small base of trustworthy suppliers...to sources and ca-                        defend our competitive advantage we pabilities                                     regularly analyze their resources and ca-

pabilities.”

Analyze local        Interior             “We often meet with other companies 

skills                   partners’ goals                           from our industry to see what we can do Coordination 

and potentials                           together.”

Determine what     Sensor            “We have very selective relationships to achieve with                          with customers, universities, and other each relationship                        industry players. There is a commitment 

for cooperation, but only on a project-to-

project base.” 

Human       re-       Keep and devel-     Sharp-Ring        “Every company needs legends. Good sources       skills     op human re-                             and loyal people have to be supported 

sources                                 and made known throughout the compa-

ny.”

Table 21 - Evidence from data illustrating cluster-capability 
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Internal and External Communication Skills

The majority of the companies possess strong internal and external communication skills, 

making them highly responsive to the information and knowledge that is available in clus-

ters.  

Importer for example, invests heavily in building up and maintaining good relationships to 

governmental bodies and firms along the horizontal dimension. By doing so, it conducts 

regular lobbying activities with industry associations and competitors on restrictions, laws, 

and regulations. Consequently, Importer is endued with valuable early information on the 

dynamic regulative landscape in China, which represents a major competitive advantage. As 

the Vice President (China) of Importer explains, “All big automotive employers, customers, sup-

pliers, logistics service providers, industry associations, and important government officials are in 

Beijing. This makes it easy for us to exchange information, build up relationships, influence public 

biddings, and ultimately make the sale.”

Once it is gathered, it is only through internal communication that the company is able to 

translate real-time information into a competitive edge. “We have two employees who conduct 

market intelligence on potential customers, the location of relevant industry clusters, and our major 

competitors. We also have four regional managers who regularly network with traders and customers. 

They forward this information to the market intelligence team who then gets the big picture...I think 

this is what puts us ahead.”

Or as emphasized by the General Manager of Flavor, “Spillovers don’t come from related indus-

tries, but from our employees who share information with one another.”

The data also shows that without relevant internal and external communication skills firms 

within clusters find it hard to introduce their products to their targeted customers such as in 

the case of Material. Although its business model is valued by its multinational client base, 

the company has difficulties to successfully sell it to potential Chinese clients, “It’s difficult to 

explain our business model to Chinese companies.” Due to its missing communication skills, the 

company failed to explain its value-add to a potential client base although, “for the future [it] 

is the safe and expanding market.” 

 

Relational Skills

Communication skills are further supported by relational skills, which the data shows are 

necessary to manage the diverse relationships to customers, government officials, and other 

cluster members.  

Frontgate for example, a Beijing-based manufacturer of doors and gates, depends heavily on 

good relationships to governmental developers, architects, and design institutes. To develop 

and maintain a good network with its stakeholders, the company employs several relation-

ship managers. As one outcome of these efforts the company was recently awarded its big-

gest real-estate construction project ever in Shanghai. Yet, this happened only after five years 

of relationship building in the local market.  
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Sharp-Ring, on the other hand, recently relocated its operations from Taicang at the outsets 

of the greater Shanghai area to Anting, a suburb of Shanghai, due to fierce competition for 

scarce employees. Although Taicang is known to be home to a large number of German 

companies, the key informant states that agreements, not to hire each others’ employees 

away, didn’t work out, “In Taicang, as you might know, there is a ‘German club’. But the competi-

tion for employees was so strong. We had, you would call them gentleman agreements between Ger-

man companies in place, but frankly, they never worked!” A lack of relational skills among the 

members of the Taicang cluster caused mistrust and finally forced the company to relocate 

its business. 

 

Coordination Skills

One of the major advantages of clusters is the potential for cooperation. Firms in clusters can 

access each other’s resources and optimize capacity utilization, achieve economies of scale, 

and influence market trends. Yet, the large pool of potential partners adds complexity to the 

selection process. To ensure that partners fit each other’s resource profile and have congru-

ent goals and objectives, firms need strong coordination skills.  

One example of a company with strong coordination skills is Interior. As stated in the pre-

vious section, the company is located in Shanghai, outside its industry’s dominant wood-

processing cluster and therefore experiences significant sourcing difficulties. To overcome 

this hurdle, Interior seeks to pool its supply demand with other western companies and de-

velop suppliers, which otherwise would not be possible. To this end, the company carefully 

analyzes with which partner to engage in such cooperation, “We only purchase small amounts, 

and so most suppliers don’t really care for us. To accumulate buying power, we sometimes look for 

western companies from our industry to pool demands. Since most of them are our competitors, we are 

doing this very carefully.” 

To effectively manage the flow of information between partners, Flavor appoints coordina-

tors to important relationships. These individuals serve as single point of contact for custom-

ers and local business partners. Their main tasks are to facilitate the exchange of valuable 

information between the company and its partners, enhance transparency, and gather cus-

tomer needs.  

Thus, both Interior and Flavor are able to separate those firms that can add value to their 

existing operations from those that may turn out to be potentially harmful. Their strong 

coordination skills manage the flow of information and match the use of resources to the 

importance of the relationship.462

 

462 See Yoshino/Rangan (1995), pp. 128f. and Douma et al. (2000), pp. 584f. 
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Human Resources Skills

In order to remain competitive in the long-run, companies have to be able to recruit and de-

velop skilled employees. Within clusters this is particularly important as human resources 463

are seen as the real source of information and knowledge. Rivalry and competition in clus-

ters is fierce and employees move easily between companies and by doing so spread the 

knowledge they gained.464

The case data provides evidence that effective human resources skills are decisive to accu-

mulate knowledge and build competitive advantage within clusters. Evidence can once more 

be found in the case of Sharp-Ring, which was forced to relocate its business. As reported by 

its General Manager, the machine tool producer heavily invested in its employees, “In our 

industry the competitive advantage lies in our workforce. To understand how a machine tool works, 

you need several years of practice. To identify improvement potential of an existing tool it takes you 

ten years of experience. But only after 15 years or so, you are able to actually develop a brand new 

tool.” In order to protect its valuable knowledge, the company transferred advanced human 

resources practices465 from Germany to its Chinese subsidiary, “You have to build and support a 

knowledge culture. Employees want to feel valuable and this has to be done by examples and le-

gends…Every company needs legends. Good and loyal people have to be supported and made known 

throughout the company.” 

Another example for the importance of good human resources practices within clusters is 

Xi’an based Semiconductor. The company conducts manufacturing and R&D in China and 

depends on highly skilled academics. Due to its advanced human resources capability the 

company was recently able to reduce its fluctuation rate in two consecutive years to a record-

low of 5 %, “We achieved this because our employees have attractive jobs and real projects, not these 

fake jobs. They do the same work as in the USA, or Europe...We value people with business impact.”

Summing up, by providing rich insights into the specific skills that firms need to succeed in 

clusters, the discussion so far has fulfilled the first exploratory key objective of the fieldwork. 

Together, the five identified skills make up a firm’s cluster-capability. It is conceptualized as 

a higher-order capability that builds upon a set of lower-order skills. Thus being of a higher-

order nature, a firm’s cluster-capability has a broader scope and synergy potential than its 

lower-order skills. It can therefore be expected that it adds great value to the firm.466

 

463 In the context of the firm, human resources are defined as all of the knowledge, experience, skills, and com-

mitments of a firm’s employees (see Barney/Wright (1998), p. 32).

464 See Hakanson (2005), p. 457. 

465   Human Resources practices are defined as all of the programs and policies that firms use to manage their hu-

man resources (see Barney/Wright (1998), p. 32). 

466 See section 3.2.2. 
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4.4.3   Theoretical Grounding of the Identified Skills 

The second objective of the fieldwork aims at explaining how the identified skills assist firms 

in creating and defending competitive advantages. To this end it is helpful to recall the set of 

tasks that a firm’s cluster-capability has to fulfill.467 (1) The firm has to be able to utilize in-

formation sources that are prevalent in clusters. (2) The firm has to able to maintain and nur-

ture access relationships. (3) Once resources become accessible to the firm, they have to be 

strategically exploited, upgraded, and augmented. 

To assist in the explanatory stage of the analysis, the following discussion will also enfold a 

set of relevant literature to ground the identified skills in existing theory. 

 

Task 1: Utilize Information 

Several Schools of Thought and this study’s underlying cluster definition highlight that clus-

ters are an important source of information. Using the various links in clusters, i.e. formal, 

informal, vertical, and horizontal (see figure 15), firms can use their internal and external 

communication skills to stay responsive and open to their cluster environment.  

In contrast with firms that seal themselves off, a firm’s external communication skills em-

phasize interaction with its cluster environment. Staying in close contact to other cluster 

members such as governmental bodies, suppliers, competitors, and customers provides 

firms with the ability to identify current and future customer needs, upcoming market 

trends, changes in the regulatory framework, and developments that take place along the 

horizontal cluster dimension.468

Yet to effectively utilize and act on it, gathered information has to be internally communi-

cated, disseminated, and made available among all relevant functions in an organization. 

Forwarding real-time information on partners, resources, and important cluster events, etc. 

at the right time to the right departments greatly enhances its value to the firm, avoids re-

dundant processes, and reveals competitive synergies.469

The fulfillment of the first task, therefore, critically depends on the extent to which informa-

tion is disseminated to relevant organizational units. The effectiveness of that process is 

greatly enhanced through individuals that stand either on the interface between the external 

cluster environment and the firm or between the different internal subunits. Typically, this is 

done by gatekeeping or boundary-spanning individuals, who acquire pieces of information 

from various sources and subsequently disseminate it to those individuals in the firm that 

can make the best use out of it (see figure 31).470

 

467 See section 3.2.3. 

468   See also Kumar/Subramanian/Yauger (1998), pp. 203f. 469 See Walter/Auer/Ritter (2006), pp. 547f. 

470 See Cohen/Levinthal (1990), p. 132. Boundary spanners are defined as those individuals who engage in signifi-
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Organizational                                       Organizational 

unit 1                                                    unit 2

 

Boundary 

spanners

 

Figure 31 - Boundary spanners between organizational units 

In the present case studies, firms with strong internal and external communication skills 

such as Importer, Tire, and Sharp-Ring consistently report of having specialized employees 

or central departments to gather and disseminate information. In most of the cases, specially 

trained sales staff and market intelligence teams gather real-time information and then share 

that information among all organizational units and top management teams. 

Having strong communication skills both internally and externally, therefore, allows firms to 

effectively acquire information from external cluster sources and, by disseminating it to the 

right organizational unit, act swiftly in response. 

 

Task 2: Maintain and Nurture Access Relationships 

In clusters firms can form multiple relationships with other cluster members to access valua-

ble resources, capabilities, and information. Existing literature and the present fieldwork 

show that managing these relationships is a complex task that depends on multiple skills.  

First, internal and external communication is necessary to transmit information and know-

ledge from the firm to its partners in a credible, timely, and accurate way. It involves the use 

of various means of communication in case single conduits fail to effectively transmit what is 

intended to be said. It can include more formal pre-scheduled meetings, but also spontane-

ous exchange of information during social events. In addition, marketing and in-house 

events with reference cases and live demonstrations are an effective way of communication 

to a wider audience of partners. To the end that it is done in an open and honest way, com-

munication enhances transparency and reduces some of the uncertainties partners may have 

about each other’s motives, objectives, and competencies.471 Such communication can also 

 

and manage arising conflicts. Groups are sets of individuals who perceive themselves as constituting an identifiable social aggregate within or outside of organizations (see Richter et al. (2006), p. 1253). In the con-text of this study, boundary spanners can therefore be defined as individuals who facilitate and manage inte-ractions either between different internal organizational units or between internal units and the firm’s exter-nal cluster environment.  

471 See Schreiner/Kale/Corsten (2009), p. 1401. In addition, internal communication also fosters an adequate 

climate to align business processes across partner firms and thereby increase partnership-specific invest-ments (Walter/Auer/Ritter (2006), p. 550).  
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facilitate the exchange of more sensitive and competitively relevant information and thus 

generate greater advantages for the partner firms.472

Second, coordination skills ensure that firms meet their goals and objectives that have pro-

vided the motivation to commit to a given relationship. It involves the ability to identify and 

build consensus regarding task requirements, the strategic roles and responsibilities of the 

partners, and the allocation of resources.473 To effectively coordinate a given partnership, 

firms can make use of two common mechanisms: formal and/or relational coordination me-

chanisms (see table 22).  

Formal mechanisms include “depersonalized exchanges, a reliance on financial parameters, and the 

drafting and implementation of formal contracts.”474 Relational mechanisms on the other hand, 

comprise social-based instruments that enhance trust, dependence, and the will to coope-

rate.475 Their key tasks are to align actions and reduce the risk of opportunistic behavior by 

increasing mutual knowledge about the partners’ interdependence. A lack of shared and 

accurate knowledge about how partners will act can cause coordination problems and mi-

strust and eventually lead to the failure of the partnership. Again, boundary spanners or 

coordinators such as those appointed by the case company Flavor can manage the informa-

tion flow between partners and enhance the predictability of each other’s actions.476

 

Formal coordination mechanisms               Relational coordination mechanisms  

Task requirements                               Appointed coordinators and boundary spanners 

x   Business plans                                x   Teams 

x   Service level agreements                       x   Task forces  

x   Procedures                                  x   Committees  

x   Rules and regulations                          x   Direct managerial contact 

x   Performance indicators                   Trust building  

Goal fulfillment                                         x    Shared decision making 

x   Incentive and reward systems                 x   Systems for conflict resolution x   Profit and loss accounts                        x    Joint problem solving 

x   Economic efficiency calculations               x   Informal social networks 

x   Reporting accounts  

Table 22 - Overview of coordination mechanisms in inter-firm relationships 

(Source: Own illustration based on Hoetker/Mellewigt (2009), pp. 1027ff) 

 

472 See Paulraj/Lado/Chen (2008), p. 47. 

473 See Schreiner/Kale/Corsten (2009), p. 1401. For an overview of specific instruments necessary to coordinate 

a complex portfolio of alliances see Hoffmann (2005), pp. 129ff. 

474 Ferguson/Paulin/Bergeron (2005), p. 217. 

475 See Hoetker/Mellewigt (2009), p. 1028. 

476   See Gulati/Lawrence/Puranam (2005), p. 419. 
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Thus, the stronger a firm’s coordination skills are, the better is it able to maintain existing 

relationships as they evolve and as firms develop a better understanding of the nature of 

their interdependence. 

Finally, coordination and communication are greatly enhanced between firms with strong 

relational skills that can form personal contacts and constructively resolve conflicts.477 Form-

ing personal and resilient connections reduces the risk of opportunistic behavior.478 It enables 

firms to access each other’s information and resources and become more familiar with the 

way things are done. It includes providing timely responses to a partner’s needs, being 

proactive and responsive, as well as the ability to put oneself in a partner’s position in case 

conflicts arise. It also involves investing in a partnership beyond the simple call of duty, if it 

has proven to be valuable or is likely to do so in the future, as such behavior is likely to 

evolve reciprocity.479

This type behavior is also strongly resembled in the case of Interior, “We constantly keep close 

contact to our important suppliers… sometimes we even help them out through, you know, little 

friendship things…there is this one supplier. They recently went into financial troubles. We helped 

them out through a small loan…and yes, they paid it back.” When fueled with such relation-

specific investments, the ties between firms that build upon strong relational skills can over 

time become an inimitable resource laying the foundation for future competitive advan-

tage.480

Thus, the combined evidence suggests that the combination of communication, coordination, 

and relational skills allows firms to effectively manage the various relationships that can 

arise in clusters. Although each of the skills addresses specific issues, they are related to the 

same objective of ensuring stability and goal fulfillment. 

 

Task 3: Upgrade and Augment Existing Resources 

Similar to the management of access relationships, upgrading and augmenting a firm’s re-

source base is a complex task that depends on multiple skills. According to the process mod-

el of Strategic Entrepreneurship (see figure 23), firms can upgrade their resource stock in two 

ways.481

First, firms can continuously gather superior information from external markets and disse-

minate it internally to put their stock of resources to the next best use and thereby enhance 

their value to the firm. Additionally, superior information enables firms to augment their 

existing resource stock by acquiring new resources where prices are too low, recombining 

 

477 See Mohr/Spekman (1996), p. 36. 

478 See Hoetker/Mellewigt (2009), p. 1028. 

479 See Schreiner/Kale/Corsten (2009), p. 1402. 

480 See Capaldo (2007), p. 601. 

481 See section 3.3.1.2 
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them, and selling them where prices are too high. To do so, firms need superior external and 

internal communication skills. 

Alternatively, firms can establish inter-firm relationships to access their partners’ resources. 

Complementary resources in particular augment their resource profile and increase their 

strategic alternatives. Adding to communication skills, coordination and relational skills as-

sist firms in this process.  

Yet, clusters add an additional way in which firms can upgrade their existing resource base. 

The Geography of Innovation, the Innovative Milieu School, and the Nordic School of Inno-

vation and Learning in particular highlight the importance of clusters for innovation and 

organizational learning.  

As pointed out by Teece and colleagues, organizational learning is a key process in upgrad-

ing and augmenting a firm’ resource base: “It is in this […] dimension, encompassing skill acqui-

sition, learning and accumulation of organizational and intangible or invisible assets that we believe 

lies the greatest potential for contribution to strategy.”482 The authors highlight the importance of 

skills, intangibles, and tacit knowledge for resource upgrading. As demonstrated throughout 

the discussion on clusters in chapter 2, these assets are person-embodied, context-dependent, 

and socially accessible only through interactions between individuals.483 Similarly, Simon 

observes that, “All learning takes place inside individual human heads; an organization learns in 

only two ways: (a) by the learning of its members, or (b) by ingesting new members who have know-

ledge the organization didn’t previously have.”484

The availability of skilled human resources and the potential to establish intensive social 

interactions is a key advantage of clusters. Accessing it allows firms to upgrade and augment 

their resources and capabilities. The development of organizational capabilities, for example, 

depends on skilled individuals. No firm-capability can exist without the people who com-

prise and maintain it.485 The extent to which an organizational capability provides value to 

the firm depends on how the firm accesses and integrates the specialized knowledge, skills, 

and abilities of its human resources, i.e. its human resources skills.486 Thus, Wright and col-

leagues conclude that to understand a firm’s organizational capability, one must understand 

the people, their individual skills, and the behavior in that they must engage in to implement 

that capability.487

 

482 Teece/Pisano/Shuen (1997), pp. 514f. 

483 See Grant (1996), p. 111. 

484 Simon (1991), p. 125. 

485 See Wright (2001), p. 711. 

486 See Grant (1996), p. 117. In this study, human resources skills are defined as a superior and coherent system 

that generates competitive advantage by aligning the firm’s human resources practices to its employees’ 

skills and behaviors (for a systems view on human resources practices see also Barney/Wright (1998), p. 36). 487 See Wright (2001), p. 712. Similarly, Chadwick and Dabu argue that all activities within organizational sys-

tems ultimately originate in human resources (see Chadwick/Dabu (2009), p. 255). 
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Yet, despite the fact that all learning takes place in individuals, figure 20 shows that it is also 

conditioned by the organizational context, its routines, and resources.488 Therefore, a firm’s 

human resources skills might not have direct effects on the development and upgrading of 

organizational capabilities. For example, good product development depends on more than 

just creative individuals. Such capabilities transcend individuals and are embedded in func-

tional and cross-functional systems and processes.489 People execute these processes, but they 

are not independent from them.490

However, a firm’s human resources skills reach beyond its direct effects on individual em-

ployees in that it helps integrating their skills and knowledge into complex processes, sys-

tems, and ultimately organizational capabilities. Or as in the case of Sharp-Ring, it may lead 

to the development of certain organizational mindsets, complex relationships, and qualita-

tive human resources that enable firms to develop and upgrade unique organizational capa-

bilities.491

Summing up, “the key strategic resources of a firm are the special knowledge and skills of its em-

ployees.”492 Firms therefore have to establish informal and external networks and allow the 

sharing and upgrading of information and knowledge.493 This enables them to access the 

pool of skilled human resources that is available in clusters and upgrade their existing re-

source base to generate a continuous stream of competitive advantage.  

Taken together, the results of the empirical fieldwork and the theoretical discussion have 

explained how the identified skills assist firms in creating and defending competitive advan-

tages through clusters. This fulfills the second explanatory objective of the fieldwork.  

 

4.5   Summary of Findings: The Conceptual Model 

In conclusion, the identification of characteristics that help firms succeed in clusters provides 

the answer to the first research question: to succeed in clusters, firms need an EO and a 

strong cluster-capability that is composed of five lower-order skills, i.e. internal and external 

communication skills, relational skills, coordination skills, and human resources skills. In 

addition, firms need to align these variables according to their external cluster environment 

in order to achieve high levels of performance. The identified constructs and their hypothe-

sized relationships are summarized in the conceptual model depicted in figure 32.  

 

488 See Wright (2001), p. 714 and section 3.2.2. 

489 See Eisenhardt (2000), p. 1108. 

490 See Chadwick/Dabu (2009), p. 257. 

491 See Wright (2001), pp. 709f. 

492 Jacobson (1992), p. 804. 

493 See Stevenson/Jarillo (2007), p. 166. 
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Contingency model (Two-way moderator)

Entrepreneurial                   Cluster-

orientation                     capability

Proactiveness            Internal          External communication communication

 

Innovativeness                            Human Relational               Age resources

Risk-taking                   Coordination                      Size

H2 -

Cluster                          H3 -H4 +

Geographical                        H5 + concentration       H1 +                                           Firm 

performance

Links

H6 +

Configurational model (Three-way moderator)

 

Entrepreneurial orientation    X    Cluster-capability

 

Figure 32 - The conceptual model 

This conceptual model extends the theoretical model by illustrating the skills that together 

make up a firm’s cluster-capability. It builds the foundation for answering the second re-

search question through its empirical validation in chapter 5. This will also resolve the two 

competing assumptions by providing an answer about whether the contingency or the confi-

gurational perspective to strategy is better suited to explain how firms create and defend 

competitive advantages through clusters. 




5 Empirical Analysis of the Internal Characteristics and their Influence 

on Firm Performance  

The aim of the previous chapters was to arrive at a conceptual model about internal charac-

teristics that enable firms to create competitive advantages through clusters. It is based on a 

theoretical discussion and a case study conducted in China. Taking this as a starting point, 

this chapter presents a survey that was carried out in China to empirically validate the hy-

pothesized conceptual model. The outline of the next steps is illustrated in figure 33. 
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research process            result                  research question

Figure 33 - Outline of chapter 5 

At first, section 5.1 introduces the methodology that was followed during the data collection 

and provides relevant descriptive statistics of the final data sample. Section 5.2 discusses the 

partial least squares (PLS) approach to structural equation modeling (SEM) that was em-

ployed for the data analysis. Section 5.3 and 5.4 present the analysis of the measurement 

model and the structural model with a focus on hypotheses testing. In section 5.5, the results 

are then discussed in light of the sample characteristics and existing literatures. The chapter 

concludes by answering the second research question.  

 

5.1   Research Methodology: Survey 

 

5.1.1   Survey Design 

The empirical analysis follows a survey-based research design using primary quantitative 

data. Research using primary analysis based on original data is particularly useful to test 

new theory in the form of newly developed constructs and hypothesized relationships.494

Secondary analysis on the other hand, uses an existing, previously collected, and analyzed 

 

494 See Punch (2005), p. 75. 
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body of data. It has several advantages including time and cost savings as well as usually 

higher levels of quality. Yet, given the difficulty “in finding ways of forcing the data, collected by 

someone else, quite often with entirely different theoretical and analytical orientations, to answer your 

questions”495 and the novelty of the underlying constructs that are to be tested, this study 

makes use of primary data collected through a survey.

Surveys capture naturally occurring variation in observable independent variables and their 

influence on equally observable dependent variables.496 They can be conducted in a standar-

dized and non-standardized way via face-to-face or telephone interviews and in written form using 

(e)-mail or internet-based surveys. Although a standardized written survey significantly re-

stricts the respondent’s flexibility, it is an efficient method of data collection that allows the 

comparison of findings across a large body of data.497 Given these advantages, this study 

makes use of a standardized written e-mail survey. 

The data itself is drawn from a larger population, i.e. the total target group that represents the 

research subject. Yet, as it is not possible to “study everyone everywhere doing everything”498, 

research usually requires collecting data from a group of research subjects that are part of the 

wider population. This actual group from whom the data are collected represents the sample 

(see figure 34).  

 

Results

 

Generalizing 

Sample

Random 

selection

 

Population

Figure 34 - Process of statistical sampling 

The logic behind sampling is to analyze a small enough group and then generalize the find-

ings from the sample back to the wider target population. This requires the sample to be rep-

resentative of the population. Representativeness is achieved through random selection, in 

 

495 Procter (1996), p. 262. 

496 See Punch (2005), p. 71. 

497  For a comprehensive introduction into different survey designs the interested reader may turn to 

Schnell/Hill/Esser (2008), pp. 358ff. and pp. 377ff. 

498 Miles/Huberman (1994), p. 27. 
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which each element of the population has an equal probability to be included in the sam-

ple.499

To test the identified constructs and their hypothesized effects on firm performance, this 

study is based on an empirical survey that was conducted in China. As shown in chapter 4, 

China is particularly useful to study firms in clusters as the country’s industries are mainly 

organized around clusters. After conducting the case study using German entrants in China 

as quasi-experiments, the aim is now to test the external validity of the derived conceptual 

model on home country firms in their respective domestic environment. In contrast to the 

case study, the empirical survey therefore targets only the population of wholly Chinese 

owned and Chinese-foreign owned JVs inside and outside of China’s industrial clusters. 

The actual data collection is conducted through a questionnaire. It includes a variety of 

measures that seek information about actual facts, behaviors, attitudes, values, and beliefs 

with the aim to capture independent, control, and dependent variables. It uses already exist-

ing measures and newly developed ones. Using appropriate scale transformation, measures 

turn information into quantitative data that is collected in the form of numbers. A widely 

popular scale that is also used in this study is the Likert Scale. It is based on the assumption 

that variables differ in degree and can be placed along a continuum with intervals showing 

less and more of its particular characteristic.500

The questionnaire in this study is structured according to the conceptual model presented in 




chapter 4 and consists of four parts. The first part seeks information regarding the respon-

dent’s firm EO. The second part consists of questions regarding a firm’s cluster-capability. 

Part four addresses cluster related questions in which the respondents can assess the quality 

of their firm’s cluster environment. Consequently, the survey questionnaire captures firms 

that are located in clusters of varying strength or even in none at all. The fourth and final 

part consists of general information and facts about the company and the respondent and 

includes the relevant control and dependent variables.  

A critical factor in the questionnaire design stage is the use of different languages. Given that 

the targeted respondents are top-level managers of Chinese companies, the questionnaire 

was designed in English, but made available in Chinese. To ensure consistency between both 

versions, the questionnaire was translated using the translation-backtranslation approach.501

Hence, a native Chinese speaker proficient in English first translated the questionnaire from 

English into Chinese. It was then translated back into English by a second independent na-

tive speaker and then checked for consistency. This was repeated until both versions turned 

out to be consistent. Using a Chinese version significantly increased the likelihood that the 

respondents filled out the questionnaire. 

 

499 See Punch (2005), pp. 101f. 

500 See Greving (2007), pp. 65ff and Simon (2007), p. 69. 501 See van de Vijver/Leung (1997), p. 39 for an overview of the translation-backtranslation approach. 150  Empirical Analysis of the Internal Characteristics and their Influence on Firm Performance 

 

After the design of the questionnaire, a pre-test among 30 Chinese companies served to test 

the questionnaire for clarity, wording, and logic.502 The companies that participated in the 

pre-test were not included in the final data sample. The incorporation of the feedback 

brought the design stage to a close. 

 

5.1.2   Data Collection 

The data was collected in cooperation with the DHL-Chair of Global Supply Chain Manage-

ment at the Chinese-German School of Postgraduate Studies at Tongji University in Shang-

hai. 

Similarly to the case study, the survey also followed the key-informant approach. Since the 

underlying research questions represent strategic issues, it requires respondents that are 

highly knowledgeable about their firm’s overall goals, past, present, and future directions, 

critical decisions, as well as attitudes towards success and failure. The questionnaire was 

therefore attached to an Email written in Chinese and between October 2009 and February 

2010 sent to C-level executives of 3,000 Chinese companies.  

The contact information and email addresses of the targeted respondents were extracted 

from the database Wan Fang. To arrive at a meaningful sample, the drawing procedure fol-

lowed a sampling plan.503 The first step involved the selection of relevant industries to be stu-

died. These include mainly the electronics, high-tech, machinery and industrial equipment, 

and consumer goods industry. In the second step, companies were grouped according to 

their geographical location so that the final sample consists of firms situated in diverse in-

dustry clusters. To ensure representativeness, the companies were then randomly drawn 

from an overall population of 250,000 database entries. 

Three days after the questionnaire has been sent out, a follow-up was conducted via personal 

phone calls. The targeted executives or respective gatekeepers were contacted directly and 

asked, if they received the questionnaire. If not, the follow-up team updated the target per-

son’s contact information and resent the Email. At this occasion, the team pointed out the 

benefits of participating in this study and reassured the anonymity of the respondent’s per-

sonal information. This significantly increased the participation and final response rate.504 A 

second follow-up phase was conducted two weeks after the first Emails have been sent out 

to remind those contact persons that haven’t responded yet to participate in the study. This 

final follow-up again increased the response rate significantly. 

In total, 266 responses were obtained, which sums up to a response rate of 9 %. Given the 

effort that was necessary due to the repeated follow-up calls, the response rate is very satis-

factory. In a final step, responses of low quality and responses with too many missing data 

points were removed from the final sample. After processing, the final sample consists of 227 

 

502 See Kromrey (2009), pp. 384ff. 
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responses. The minimum sample number for the PLS algorithm to work properly and yield 

robust estimates, is ten times the number of items of the most complex construct or ten times 

the number of exogenous constructs of the most complex endogenous construct. The thre-

shold value is the highest of both numbers.505 In the present conceptual model, the most 

complex endogenous construct is the dependent variable “Performance”. Including the con-

trol variables it has 13 exogenous constructs. Therefore, the minimum sample number is 130, 

which is far below the number of 227 valid responses. 

To further ensure data quality, the final sample was subjected to tests for Common Method 

Bias and Nonresponse Bias.  

In this study, respondents answer questions regarding both independent and dependent 

variables at the same time. This can lead to Common Method Bias as responses by a single 

source can inflate or deflate correlation values between two or more variables.506 Eliminating 

its key sources ex-ante can therefore significantly decrease its occurrence. First, ensuring 

anonymity reduces the respondent’s urge to provide socially desirable, expected, or accom-

modating answers.507 Second, separating dependent and independent variables from each 

other and arranging them into different parts of the questionnaire decreases the likelihood 

that the respondent artificially answers every question in the same way.508 This study incor-

porates both elements in the design of the questionnaire. Ex-post, the Harman-Single-Factor-

Test serves as a statistical test for Common Method Bias.509 This widely used test subjects all 

items to exploratory factor analysis. A Common Method Bias is said to exist if a single factor 

emerges or a first factor explains the majority of the variance.510 In this study, the Harman-

Single-Factor-Test does not yield any evidence for the existence of Common Method Bias. 

Each principal construct from the principal component factor analysis explains a variance 

ranging from 13 % to 3 % and a total variance explained of 65 %. 

Lastly, the final sample was tested for Nonresponse-Bias.511 This test examines differences be-

tween the answers of early respondents and those that have not participated in the study. 

The test rests on the assumption that late respondents resemble the behavior and attitudes of 

non-respondents. The sample is therefore divided into early and late respondents. A Non-

response bias is said to exist, if a t-test reveals significant differences between both groups in 

terms of demographic variables and key constructs. Yet, in the present study the question-

naires have been sent out over an extended period of time as opposed to a specific point in 

 

505 See Henseler/Ringle/Sinkovics (2009), pp. 291f. 506 See Podsakoff et al. (2003), p. 879. 

507 See Podsakoff et al. (2003), pp. 887f. 

508 See Podsakoff/Organ (1986), p. 533. 

509 Besides the Harman-Single-Factor-Test, there are also a variety of alternative methods to test for Common 

Method Bias. Despite some critiques, studies that compare the Harman-Single-Factor-Test with alternative test methods show that it consistently generates reliable test results (see for example Malhotra/Kum/Patil (2006), pp. 1867ff). 

510 See Podsakoff/Organ (1986), p. 536. 

511 See Armstrong/Overton (1977), p. 397; Lambert/Harrington (1990), pp. 6ff.  
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time. It was therefore not possible to divide the group into early and late respondents, which 

necessitates an alternative approach. Therefore, the first group consists of those responses 

that were obtained after the first Emails have been sent out and those that were obtained 

after the first follow-up call. The second group consists of those were repeated follow-up 

calls were necessary to obtain a response. This second group represents the late respondents. 

The comparison of both groups in terms of key variables revealed no significant differences 

indicating the absence of Nonresponse Bias.  

 

5.1.3   Descriptive Sample Characteristics   

Figure 35 shows the age of the surveyed companies. The average company is 15.5 years old, 

while the median company is 11 years old. The companies are therefore well established in 

their respective industries. Interestingly, almost half of the companies (46 %) are younger 

than 10 years, thus having been founded after China’s entry into the WTO.
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Figure 35 - Age distribution of surveyed companies 
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Designed as a cross-industry survey, the final sample of this study includes respondents 
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from different manufacturing industries. As shown in figure 36, companies from the high-
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tech, computer, and electronics (25 %), as well as the industrial equipment (24 %) industries 

[image: ]

account for almost half of the respondents, while the metals (10 %) and the transportation 

[image: ]

equipment (9 %) industry come in third and fourth, respectively. The final sample therefore 

[image: ]

appropriately reflects the overall industry pattern of China’s traditionally dominant key in-
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dustries. 
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Industries

High-Tech/Comp./Electr.                            25%

Industrial Equipm.                             24%

Metals              10%

Transport. Equipm.             9%

Chemicals/Pharmac.          8% Soft Consumer Goods          7%

Hard Consumer Goods        5%

Paper/Printing       3%

Personal care       2%

Artworks     2%

Food/Beverage    1%

Others        4%

Figure 36 - Surveyed industries 

In terms of their ownership structure, the majority of the companies are private owned and 

account for 65 %, while SOEs make up 22 % of the final sample (see figure 37).  

 

Ownership structure                      Legal statement

Private owned                              65%      Domestic chinese                           60%

State owned            22%                    Domestic chinese JV       8%

Other         13%                        Chinese/Foreign JV                32%

 

Figure 37 - Ownership structure and legal statement of surveyed companies 

As stated earlier, the aim of the empirical survey is to test the general validity of the derived 

conceptual model on home country firms in their respective domestic environment. Wholly-

foreign owned companies were therefore excluded from the investigation. As a result, the 

final sample consists largely of wholly domestic Chinese owned companies (60 %) and Chi-

nese-foreign owned JVs (32 %), while JVs between domestic Chinese investors account for 

only 8 %. 

When setting the threshold value for SMEs at a maximum of 500 employees and annual sales 

of 1bn RMB, the sample consists of an almost even number of SMEs and large companies 

(see figure 38).512 Such a well-balanced sample is particularly important, as hypothesis 2 ex-

amines the effect of size on the relationship between clusters and firm performance.   

 

512 These criteria, which are commonly used in China, are set at higher threshold values than those used by e.g. 

the European Union (see European Commission (2005)), which defines companies as SMEs that employ less than 250 employees and earn less than 50 mill. EUR, ca. 467 mill. RMB (exchange rate EUR to RMB = 9.3528).
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Employees                             Annual sales  2008 (in mill. RMB)

 

> 2,500                                23%             > 5,000                                24%

1,001-2,500                    14%                   2,501-5,000          5%

501-1,000                     15%                 1,001-2.500                    14%

251-500                   14%                   101-1,000                               26%

Es                                                                                                    51-250                                                                                                                                                                                                                                                                                                                                                                                         24%                                                              Es                                                            51-100                                                                                                                                                          11%

SM                                                                                                                                                                                              1-50               10%                           26-50                  13% SM

0-25            7%

 

Figure 38 - Number of employees and annual sales of surveyed companies 

Triggered by the emergence of globalization and rapid technological change, the cluster lite-

rature has repeatedly highlighted the importance of localized learning and the accumulation 

of knowledge in clusters to compete on innovation, productivity, and technological sophisti-

cation.513 To reveal the degree to which the surveyed companies compete on knowledge, 

figure 39 illustrates the knowledge intensity of their products in terms of product customiza-

tion and product complexity.  

 

Knowledge intensity
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0                         Complexity Series1 1 2         3               4 Figure 39 - Product knowledge intensity of surveyed companies 

Starting from the upper left quadrant (low complexity; high customization) and the lower 

right quadrant (high complexity; low customization), the product knowledge intensity in-

creases gradually and is at its highest for products in the upper right quadrant that are high-

ly complex and customized. Accordingly, 27 % of the surveyed companies offer products 

that are highly complex and customized indicating a high degree of knowledge intensity. On 

the contrary, 13 % of the companies offer standardized products of low complexity. These 

 

513 See chapter 2. 
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companies are commonly on the lower end of the value chain and belong to China’s low-cost 

manufacturers. This reflects the notion that China’s companies, and in particular its private 

owned ones, are increasingly moving up the value chain to compete on knowledge instead 

of low-cost leadership alone. 

Summing up, the descriptive sample characteristics show that the final sample is well-

balanced in terms of its most relevant characteristics and thus suitable to examine the effect 

of clusters on firm performance. The next section therefore first discusses the methodology 

that was employed for the data analysis and then presents the empirical validation of the 

conceptual model. 

 

5.2   Data Analysis Methodology: Partial Least Squares 

This study makes use of advanced SEM techniques to express and analyze causal networks 

of independent and dependent variables and their underlying relationships. These relation-

ships represent the theorized hypotheses, making SEM most appropriate for theory devel-

opment and testing. Also referred to as second generation of multivariate analysis514, SEM 

techniques allow to (1) explicitly model measurement errors in observed variables, (2) incor-

porate unobservable latent constructs that are referred from multiple observable measures, 

(3) model multiple relationships between independent and dependent variables simulta-

neously, and (4) test developed theory with empirical data.515 To analyze structural equation 

models, researchers can typically make use of either covariance-based SEM (CBSEM) or va-

riance-based SEM techniques, i.e. PLS. This study makes use of PLS. The analysis of PLS path 

models is conducted in three steps as depicted in figure 40.   

The analytical process starts with the operationalization of latent variables and is discussed 

in section 5.2.2. Latent variables or constructs can be defined as either being caused by their 

items (formative) or reflected by their items (reflective). Alternatively, constructs can be 

combined into and modeled as higher-order constructs of greater complexity. The second 

step, then, is discussed in section 5.2.3 and involves the evaluation of the measurement mod-

el, which differs for variables defined in a reflective and formative mode. 

 

514 First generation techniques include linear regression, principal components analaysis, factor analysis, LOGIT, 

ANOVA, and MANOVA. In contrast to SEM, these techniques can only analyze individual linkages between independent and dependent variables at a time (see Gefen/Straub/Boudreau (2000), p. 4).  

515   See Barroso/Cepeda Carrion/Roldan (2010), p. 429. 
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Operationalization of                  Evaluation of the                     Evaluation of the 

latent variables                    measurement model                 structural model

 

• Reflective or formative mode        Reflective model                 Direct relationships

• Higher-order constructs            • Indicator reliability              • Discriminant coefficient R2

• Construct reliability             • Path coefficients • Convergent validity            • Predictive relevance • Discriminant validity 

Moderator relationships

Formative model               • Path coefficients • Content specification            • Effect size f2 • Indicator specification • Indicator collinearity • External validity 

Figure 40 - Analysis of structural equation models using PLS 

After the establishment of confidence in the measurement model, the analysis concludes 

with the actual analysis of the hypothesized relationships. This step is discussed in the sec-

tions 5.2.4 and 5.2.5. Before that, however, the next section addresses the reasons for choos-

ing PLS and its analytical process. 

 

5.2.1   Structural Equation Modeling Using Partial-Least-Squares 

A structural equation model is formally defined by two submodels (see figure 41). The outer 

model represents the relationships between unobserved or latent variables and their multiple 

observable measures. The inner model specifies the relationships between latent variables.  

 

x11

x31        ε31

x12                       ξ1                                    ξ3

x32        ε32

x13                                               ζ1

 

x21                                                                                     x41        ε41 x22

ξ2                                         ξ4                          x42         ε42

x23

x                                       ζ2 24                              x43        ε43

Inner 

Model

Outer Model                        Outer Model

(here: formative  mode)                  (here: reflective  mode)

Figure 41 - Example of a simple structural equation model in its usual notation 

(Source: Henseler/Ringle/Sinkovics (2009), p. 285)
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The process of defining the relationships between latent variables and their assigned meas-

ures is also known as operationalization.516 After the variables have been modeled, the actual 

analysis and interpretation of a structural equation model proceeds in two steps: (1) The as-

sessment of the reliability and construct validity of the measurement model, and (2) the as-

sessment of the structural model. This sequence ensures that the chosen measures are valid 

and reliable, before the quality of the structural model itself is evaluated.517

To assess a structural equation model, researchers can make use of either CBSEM or PLS 

techniques. Both differ in their objectives and analyses, the assumptions on which they are 

based, and the nature of the fit statistics they produce.  

CBSEM estimates the loadings of observable measures and path values in order to minimize 

the difference between the sample covariances and those predicted by the underlying theo-

retical model. It therefore emphasizes the overall model fit and is oriented towards testing a 

strong theory. Thus as put forward by Jöreskog, in situations where prior theory is strong and 

the objective lies in further development and testing, CBSEM is the most appropriate statis-

tical methodology.518

In contrast, PLS focuses on prediction. Its primary objective is to increase the variance ex-

plained of all dependent variables.519 PLS is therefore preferred in exploratory study designs 

such as this one, because it is more concerned with the causal relationships between con-

structs. Further research characteristics that promote the applicability of PLS in this study are 

depicted in table 23.520

 

Research characteristics suitable for PLS  Presence in this study 

x The research objective is exploratory in nature.                                        9

x Prior theory requires development of new measures.                               9

x The sample size is relatively small.                                                     9

x Constructs are operationalized using formative measures.                            9

x The theoretical model involves moderator effects.                                    9

Table 23 - Characteristics of this study that promote the use of PLS 

This research is primarily concerned with new theory development and elaboration. The aim 

is to identify characteristics that allow firms to create and defend competitive advantages 

through clusters and examine how these characteristics influence performance under differ-

ent cluster-contingencies. By identifying a set of skills that makes up a firm’s cluster capabili-

ty, this study is exploratory in nature. In contrast to the well established construct EO that 

 

516 See Henseler/Ringle/Sinkovics (2009), pp. 284f. 517 See Hulland (1999), p. 198. 

518 See Jöreskog (1982), p. 270. 

519   See Henseler/Ringle/Sinkovics (2009), p. 297. 520 See Chin (2010), pp. 656ff. 
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relies on already existing measures, the remaining constructs require the development of 

entirely new ones. Furthermore, while adequate for this conceptual model the sample consist 

of 227 responses and would be considered as being rather small. In addition, some constructs 

are operationalized in a formative mode. Finally, the conceptual model also includes mod-

erator effects. As discussed in section 5.2.5, moderator effects are calculated as the product of 

a predictor and a moderator variable. According to Chin, their error terms are therefore par-

tially correlated with the error terms of the predictor and moderator variables. This is prob-

lematic for the application of CBSEM as it assumes uncorrelated error terms. In contrast, PLS 

does not assume uncorrelated error terms making it more appropriate to model and assess 

moderator effects.521

After this brief introduction into SEM and PLS in particular, the following sections present 

the operationalization of latent variables and the general procedure on how to evaluate a 

structural equation model using the PLS method.522

 

5.2.2   Operationalization of Latent Variables 

As shown in the introductory to PLS, a structural equation model usually consists of latent 

variables with multiple observable measures. The nature of this relationship can be de-

scribed either by a reflective or a formative mode. Figure 41 clarifies this issue. The arrows 

point either from the construct to the measures, i.e. reflective mode, or from the indicators to 

the construct, i.e. formative mode. A measurement model can either include formative or 

reflective indicators, or consist of both, depending on the nature of the latent variables. 

Whether or not a construct should be operationalized as being reflective or formative should 

be based on theoretical considerations regarding the hypothesized causal relationship to its 

indicators.523

Reflective indicators are believed to reflect the unobserved construct like a mirror, with the 

construct giving rise or causing the indicators, since “the latent variable determines its indica-

tors.”524 The causality is therefore from the construct to the indicators. The parameter value of 

reflective indicators depends on the value of the construct. As long as the indicators are reli-

able, their variance is completely determined by the variance of the construct. Hence, reflec-

tive indicators must be strongly correlated.525

 

521 See Chin/Marcolin/Newsted (2003), p. 197. 

522 The assessment of the PLS path model was conducted using the software package SmartPLS (see Rin-

gle/Wende/Will (2005)). 

523 See Götz/Liehr-Gobbers/Krafft (2010), p. 693. Jarvis, MacKenzie, and Podsakoff (2003, pp. 202f.) have devel-

oped a set of conceptual criteria to assist researchers in determining whether a construct should be defined in 

a reflective or formative mode. Although useful, the decision ultimately comes down to a decision regarding 

the causal relationship between a construct and its measures (see Huber et al. (2007), pp. 19f). 524 Bollen/Lennox (1991), p. 306. 

525 See Hulland (1999), p. 201; Huber et al. (2007), p. 20. 
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Formative indicators define or cause the construct. Thus, if one indicator changes its value 

the construct changes its value as well. On the other hand, if the construct changes its value 

then this translates into a change of value in at least one of its formative indicators. Conse-

quently, formative indicators are not necessarily correlated. They are independent and share 

only their affiliation to the construct with each other. The variation of formative indicators 

can neither be traced back to the variation of the construct nor to the variation of other indi-

cators of their construct.526 Furthermore, a formative construct is completely defined by a 

linear combination of its indicators.527 Omitting one indicator significantly changes the do-

main of the construct and could mean a significant change in its meaning.528 Yet, since the 

formative construct cannot possibly be described completely by its indicators, the construct 

score does not represent its real value. Therefore, the error term is measured at the construct 

level.529

Consequences of the relationship between constructs and their indicators are that in forma-

tive relationships indicators cannot be exchanged by other indicators without the need to 

adapt the conceptual framework. Conversely, reflective indicators are only representatives of 

the constructs and thus can easily be exchanged by other indicators without the need to 

adapt the framework.  

Additionally, constructs can also be conceptualized as higher-order constructs consisting of 

multiple dimensions of lower-order constructs. Whether a construct should be modeled as a 

first- or higher-order construct depends on the level of abstraction. Although it is possible to 

raise the level of abstraction indefinitely, its use in practice is commonly limited to second-

order constructs due to increasing complexity. The key advantage of second-order constructs 

is the ability to distinguish between the different effects of their underlying first-order con-

structs. This makes second-order constructs particularly useful to test abstract theoretical 

concepts.530

Figure 42 illustrates four different possible operationalizations of second-order constructs.  

 

526 See Huber et al. (2007), p. 20. 

527 See Hulland (1999), p. 201. 

528 See Henseler/Ringle/Sinkovics (2009), p. 290; Huber et al. (2007), p. 20. 529 See Huber et al. (2007), p. 5. 

530 See Albers/Götz (2006), p. 672. 
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Figure 42 - Alternative second-order factor operationalizations 

(Source: Jarvis/Mackenzie/Podsakoff (2003), p. 205)

 

The four types depend on whether the first- and second-order constructs are defined in a 

formative or reflective mode. Yet, not all of these models are regarded as being equally mea-

ningful531: 

x   Type I (reflective first-order, reflective second-order): This model consists of reflective 

first-order and a reflective second-order construct. Although it is the most common 

model in literature, it is also criticized by Albers and Götz as being unnecessary as the 

second-order construct can be measured directly by the indicators of the first-order 

constructs.532

x   Type II (reflective first-order, formative second-order): This model has reflective indicators 

for the first-order constructs and formative first-order constructs as indicators for the 

second-order construct. As the error term is measured on the first level, it is the most 

appropriate type to model independent dimensions of an abstract theoretical con-

struct. 

x   Type III (Formative first-order, reflective second-order): This model is particularly prob-

lematic, as the first-order constructs represent reflective, interchangeable indicators of 

 

531 See Jarvis/Mackenzie/Podsakoff (2003), p. 204. 532 See Albers/Götz (2006), p. 673. 
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the second-order construct. They are therefore not independent dimensions of the 

second-order construct. 

x   Type IV (Formative first-order, formative second-order): In this case, both the first-order 

and second-order constructs are defined in the formative mode. It is therefore partic-

ularly helpful to determine the influence of individual indicators and first-order con-

structs and is commonly used in studies on success factors.533

In the present study, the constructs “Cluster”, “EO”, and “Cluster-Capability” are defined as 

Type II second-order constructs. To model these constructs, literature suggests two widely 

used approaches. The first one was developed by Wold and is known as the hierarchical 

components model.534 This approach uses the indicators of all first-order constructs as direct 

indicators for the second-order construct. It repeats the indicators and allows estimating the 

model by the standard PLS algorithm.535 Yet, this approach requires that all first-order con-

structs are measured by the same number of indicators, a condition which is not met in this 

study.  

An alternative approach that poses no limiting restrictions on the conceptual model is pro-

posed by Yi and Davis. It uses a Composite Second-Order Score as single-item for the 

second-order construct.536

The composite second-order score is computed based on the factor scores of the formative 

latent first-order constructs. These scores are then used as formative indicators of the second-

order constructs. They are multiplied with the loadings that relate each of the formative indi-

cators to the second-order construct. Finally, the Composite Second-Order Score is derived 

by summing this product term across all first-order constructs according to the following 

equation: 

௡

ܥ݋݉݌݋ݏ݅ݐ݁ܵ݁ܿ݋݊݀ ܱݎ݀݁ݎܵܿ݋ݎ݁ ൌ ෍ ܨ ௜ɉ௜

௜ୀଵ

 where: 

x   Fi indicates the first-order factor scores, 

x   λi are the loadings relating each first-order construct to the second-order 

construct, and  

x   n indicates the number of first-order constructs. 

Given its immediate applicability and the fact that it poses no restrictions on the conceptual 

model, this study makes use of Yi and Davis’ approach to model second-order constructs. 

 

533 See Albers/Götz (2006), p. 673. 

534 See Lohmöller (1989), pp. 130ff. 

535 See Reinartz/Krafft/Hoyer (2003), p. 19. 

536 See Yi/Davis (2003), p. 160. 
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5.2.3   Evaluation of the Measurement Model 

The analysis of a structural equation model starts with the evaluation of the measurement 

model. It attempts to assess whether the latent constructs are correctly measured by their 

assigned indicators and differs for reflective and formative constructs. For reflective con-

structs, it is necessary to examine the indicator loadings using traditional reliability and va-

lidity assessments. For formative constructs on the other hand, it is the weights that carry the 

critical information about the relative importance of each indicator. Their evaluation there-

fore relies on alternative assessments. Both evaluation approaches will be discussed in detail 

in the following sections.537

 

5.2.3.1   Evaluation of Reflective Measurement Models 

In the case of reflective measurement models, each indicator is measured with an error. This 

error can be split into two parts, a random error and a systematic error. The random error 

includes all factors that affect the measurement results unsystematically. The systematic er-

ror in contrast occurs at each repetition and always at the same level. Against this back-

ground, a measurement model is said to be reliable if the random measurement error is zero 

and valid if the systematic error also equals zero.538

Starting with this basic definition, reflective constructs are traditionally evaluated using re-

liability and validity assessments:539

1.   Indicator reliability: This reliability measure indicates, which part of an indicator’s va-

riance can be explained by its latent construct. In general, a latent variable should ex-

plain more than 50 % of the variance of its indicators. It is assessed by examining the 

loadings λ that relate the indicators to their respective constructs. As a rule of thumb, 

indicator loadings greater than 0.7 should be accepted. This implies that there is more 

shared variance between the construct and its measures than there is error variance. 

In general, items with loadings of less than 0.5 should be dropped.540 In addition to 

the value of the loadings, their significance should also be examined.541 For a two-

tailed t-test and a 10 % significance level, items with t-statistics of less than 1.66 

should be dropped. 

2.   Construct reliability: The Composite reliability is a measure of internal consistency and 

indicates the extent to which a construct’s indicators jointly measure the construct, 

adequately. It requires indicators that are assigned to one construct to reveal a strong 

 

537 See Barroso/Cepeda Carrion/Roldan (2010), pp. 432ff; Duarte/Raposo (2010), pp. 462f. 538 See Churchill (1987), pp. 381f. 

539 See Götz/Liehr-Gobbers/Krafft (2010), pp. 694ff. 540 See  Vinzi/Lauro/Tenenhaus  (2003),  p. 5 Bohrnstedt (1970), p. 92. Week loadings are frequently observed 

when newly developed measures are used (see Hulland (1999), p. 198).  541 See Huber et al. (2007), p. 87f. 

Empirical Analysis of the Internal Characteristics and their Influence on Firm Performance  163 

 

intercorrelation. Values of 0.7 or higher are frequently suggested as acceptable. Ac-

cording to Fornell and Larcker, Composite reliability is defined as follows:542

൫σ ߣ ଶ ൯

ܥ݋݉݌݋ݏ݅ݐ݁ݎ݈ܾ݈݁݅ܽ݅݅ݐݕ ൌ          ௜   ௜௝

൫σ ߣ ௜   ଶ ௜௝ ൯   ൅ σ ݒܽݎ൫ߝ ௜௜௝ ൯

where λij indicates the loading of indicator i of a latent variable, εi indicates the mea-

surement error of indicator variable i, and j represents the flow index across all reflec-

tive measurement models.543

3.   Convergent validity: This measure specifies that a set of indicators represents one and 

the same uni-dimensional construct. A common measure is the average variance ex-

tracted (AVE) and is defined by the following equation:544

σ ߣ ଶ

ܣܸܧ ൌ       ௜   ௜

σ ߣଶ ൅ σ ݒܽݎሺߝ ሻ

௜    ௜        ௜           ௜

An AVE value of at least 0.5 indicates satisfactory convergent validity and is a sign 

that a latent variable is able to explain more than half of the variance of its indica-

tors.545

4.   Discriminant validity: This measure indicates the extent to which indicators of a given 

latent variable differ from indicators of other latent variables in the same model. For 

adequate discriminant validity, a latent variable should share more variance with its 

indicators, than with indicators from other latent variables. This can be demonstrated 

by assessing the Fornell-Larcker criterion of a correlation matrix, which includes the 

correlations between all constructs in the lower left off-diagonal elements of the ma-

trix and the square roots of the AVE calculated for each construct along the diagonal. 

For adequate levels of discriminant validity, the diagonal values should be greater 

than the values in the off-diagonal elements in the respective rows and columns.546

In summary, table 24 provides an overview of the criteria that are used in this study to eva-

luate reflective measurement models. Despite the importance of these well-established as-

sessment criteria, it is also evident that in parts there is disagreement when it comes to the 

exact threshold values. Indicators should therefore not be eliminated exclusively on the basis 

of a quantitative assessment, but also based on theoretical considerations. 

 

542 See Fornell/Larcker (1981), p. 45. 

543 In addition to the composite reliability criterion, Cronbach’s alpha is frequently suggested as additional meas-

ure of construct reliability. It is a generalized measure of a uni-dimensional, multi-item scale’s internal con-sistency and indicates how well a set of indicators measures a uni-dimensional latent construct (see Götz/Liehr-Gobbers/Krafft (2010), p. 695). Yet, given that Cronbach’s alpha provides severe underestima-tions of the internal consistency reliability (see Henseler/Ringle/Sinkovics (2009), p. 299), this study applies the composite reliability measure to assess construct reliability.  

544 See Fornell/Larcker (1981), p. 45. 

545 See Homburg/Giering (1996), p. 12. 

546   See Fornell/Larcker (1981), p. 46; Hulland (1999), pp. 199f. 
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Criterion Requirement 

Reliability  

 Indicator reliability                     Indicator loadings > 0.7 (confirmatory) 

t-value > 1.66 (two-tailed t-test) 

 Construct reliability                    Composite reliability > 0.7 

Validity  

 Convergent validity                  AVE ≥ 0.5

 Discriminant validity                  Square root of AVE > Correlations 

Table 24 - Assessment criteria for reflective measurement models 

5.2.3.2   Evaluation of Formative Measurement Models 

In contrast to reflective measurement models, latent variables defined in a formative mode 

can have indicators that have a positive, negative, or no correlation with one another.547 Con-

sequently, observed correlations among indicators allow for no meaningful interpretation, 

causing traditional reliability and validity measures to be irrelevant for the evaluation of 

formative measurement models.548 Diamantapoulos and Winkelhofer therefore suggest eva-

luating formative models in terms of content specification, indicator specification, indicator 

collinearity, and external validity.549

1.   Content specification: In formative models, failing to properly specify a construct’s 

scope is equivalent to omitting parts of the content it is intended to capture. Content 

validity should therefore be ensured before the actual data collection by exhaustive li-

terature research and expert interviews that result in definitions that capture a con-

struct’s entire breadth.550

2.   Indicator specification: Under formative measurement, latent constructs are completely 

defined by their indicators. The chosen indicators must therefore cover the entire con-

tent of the latent variable. Similar to content specification, a census of all relevant in-

dicators is required for a formative specification.551 To further assess the degree to 

which each an indicator contributes to the latent variable by carrying the intended 

meaning, the value and significance of its weights can be examined.552

3.   Indicator collinearity: To further separate the distinct influence of individual indicators, 

tests for multicollinearity assess to what degree indicators carry redundant informa-

tion. This can be performed by calculating the variance inflation factor (VIF), which is 

defined as follows: 

 

547 See Bollen/Lennox (1991), p. 307. 

548 See Hulland (1999), p. 201. 

549 See Diamantopoulos/Winkelhofer (2001), pp. 271ff. 550 See Diamantopoulos/Winkelhofer (2001), p. 271; Rossiter (2002), p. 306; Nunnally/Bernstein (1994), p. 484. 551 See Diamantopoulos/Winkelhofer (2001), p. 271. 552 See Henseler/Ringle/Sinkovics (2009), p. 302. 
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where R2 indicates the variance of an indicator that is explained by the remaining in-

dicators. As a threshold, VIF values greater than 10 point to a critical level of multicol-

linearity.553

4.   External validity: A further criterion to assess the suitability of the chosen indicators is 

to examine the degree to which they behave in a net of hypothesized relationships as 

expected. These relationships should be strong and significant. In general, there are 

three suggested procedures to examine external validity.554 (1) Each indicator can be 

correlated to a global item that fully captures the content of the latent variable, and 

only those indicators that are significantly correlated with the item are retained. (2) 

The formative indicators can be augmented by reflective indicators to a multiple ef-

fect indicators for multiple causes (MIMIC) model. In this case, the reflective indica-

tors serve as the external validation of the formative measurement model. (3) Based 

on a thorough theoretical base, the formative latent construct can be linked to other 

reflectively measured constructs with which it is expected to be linked. External va-

lidity is given in case a strong and significant relationship is detected. 

Table 25 provides a summarized overview of the assessment criteria for formative measure-

ment models.  

 

Criterion Requirement 

Content specification                                Literature research and expert interviews 

Indicator specification                               Indicator weights and t-values 

Indicator collinearity                                 VIF < 10 

External validity                                     (1) Correlation with a global item 

(2) MIMIC model 

(3) Strong and significant relationship with 

 subsequent reflective constructs 

Table 25 - Assessment criteria for formative measurement models 

Despite these assessment criteria, the elimination of indicators should always be based on 

theoretical considerations and not on statistical assessments alone as such actions might sig-

nificantly alter the content of the latent variable. Thus, as long as it is theoretically justified, 

both significant and insignificant indicators should be kept in the measurement model.555

 

553 See Gujarati (2003), p. 362. 

554   See Diamantopoulos/Winkelhofer (2001), pp. 272f. 555 See Henseler/Ringle/Sinkovics (2009), p. 303. 
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5.2.4   Evaluation of the Structural Equation Model 

After establishing the validity and reliability of the measurement model, the second step in-

volves the evaluation of the structural model. This commonly involves three procedures, i.e. 

the assessment of the coefficient of determination R2 of the endogenous latent variables, the 

directions and significance levels of the path coefficients, and the test for a model’s predictive 

relevance Q2.556

1.   Determination coefficient R2: Given the objectives of PLS, i.e. prediction and increasing 

the amount of variance explained, the essential criterion to evaluate a structural equa-

tion model is the coefficient of determination R2 of the endogenous latent variables. It 

reflects the share of the latent’s variable explained variance. Chin suggests R2 values 

of 0.67, 0.33, and 0.19 as substantial, moderate, and weak, respectively.557 Yet, other 

authors such as Götz, Liehr-Gobbers, and Kraft suggest that acceptable levels of R2

are not generalizable and depend on the individual study.558 In general, however, the 

larger the explained variance the better the model’s goodness of fit.

2.   Path coefficients: Also of critical importance are the directions and significance levels 

of the path coefficients. They represent the hypothesized relationships between latent 

variables. Paths that are insignificant or show signs that are contrary to the hypothe-

sized direction do not support a hypothesis, while on the other hand significant paths 

showing the hypothesized direction empirically support the a priori proposed hypo-

thesis. The significance can be tested by means of t-statistics. For a two-tailed t-test 

and a 10 % significance level, paths with t-statistics less than 1.66 are regarded as in-

significant.559

3.   Predictive relevance: Developed by Stone and Geisser, the Q2 test assesses a model’s 

predictive relevance, that is, how well a model and its estimated parameters repro-

duce actually observed values. It can only be applied to latent constructs that are de-

fined in a reflective mode and is described by the following equation: 

ଶ        σ ܧ ௞ ௝௞

ܳ ൌ ͳ െ

σ ܱ ௞ ௝௞

Where Ejk represents the squares of the prediction errors and Ojk represents the 

squares of the trivial prediction error provided by the mean of the remaining data. 

Index j indicates the observed endogenous measurement model, and k represents the 

index for all indicators of the measurement model. A Q2 greater 0 indicates that the 

model has predictive relevance, while a Q2 less than 0 suggests a lack thereof.560 In 

 

556 See Barroso/Cepeda Carrion/Roldan (2010), pp. 434f; Götz/Liehr-Gobbers/Krafft (2010), pp. 701f.; Hense-

ler/Ringle/Sinkovics (2009), pp. 303ff. 

557 See Chin (1998), p. 323. 

558 See Götz/Liehr-Gobbers/Krafft (2010), p. 701 as well as Backhaus et al. (2003), p. 63. 559 See Huber et al. (2007), pp. 42f. 

560 See Fornell/Cha (1994), p. 73. 
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addition, values of 0.02, 0.15, and 0.35 suggest small, moderate, and large predictive 

relevance of a certain latent variable, respectively.561

In summary, table 26 provides an overview of the assessment criteria and their threshold 

values for structural equation models as they are set in this study. 

 

Criterion Requirement 

Determination coefficient R2                        R2 in this study > 0.2  

(No agreed threshold values.) 

Path coefficients                                      t-value > 1.66 (two-tailed t-test) 

Coefficients in this study > 0.1 and with hy-

pothesized direction 

 (No agreed threshold values for coefficients)  

Predictive relevance                                Q2 > 0  

Table 26 - Assessment criteria for structural equation models 

5.2.5   Modeling and Evaluation of Moderator Models  

At the heart of this study lies the examination of variables that influence or moderate the 

hypothesized effect of clusters on firm performance. Moderators are commonly defined as “a 

qualitative or quantitative variable that affects the direction and/or strength of the relation between an 

independent and dependent or criterion variable.”562 Thus, moderating effects are particularly 

useful to examine the contextual circumstances under which a hypothesized direct relation-

ship between latent variables holds true.563 The left-hand side of figure 43 shows a moderator 

model with three variables and X being the independent, M the moderating, and Y the de-

pendent variable. The moderating effect d is indicated by an arrow that points onto the direct 

relationship between the exogenous and the endogenous variable b. 

 

561 See Henseler/Ringle/Sinkovics (2009), p. 305. 562 Baron/Kenny (1986), p. 1174 in Wilson (2010), p. 621. 563   See Chin/Marcolin/Newsted (2003), p. 193; Homburg/Giering (2001), p. 47. 
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Original moderator model                                     Transcript of the original moderator model 

Independent 

variable X

Moderator                                                             b variable M

Interaction                d                Dependent term X×M variable Y

c

c

d

Independent                           Dependent                  Moderator 

variable X                              variable Y                    variable M b

Figure 43 - Example of a simple PLS Moderator model 

(Source: Henseler/Fassott (2010), p. 717 and p. 719) 

 

In general, two-way interaction effects can be estimated using the product term approach 

for continuous variables and the group comparison approach for discrete variables. Because 

this study uses continuous variables, the following discussion will focus on modeling mod-

erating effects as product terms.564 In the product term approach, the moderator effect is add-

ed to the main effects model by including the product term between the independent and the 

moderating variable. The main effects model: 

ܻ ൌ ܽ ൅ ܾ ൈ ܺ ൅ ܿ ൈ ܯ

thus becomes: 

ܻ ൌ ܽ ൅ ܾ ൈ ܺ ൅ ܿ ൈ ܯ ൅ ݀ ൈ ሺܺ ൈ ܯሻ

where ܺ ൈ ܯ represents the interaction term that is added to the PLS path model as addi-

tional latent variable. As a consequence, the slope of the independent variable X becomes 

dependent on the level of M; hence M is influencing the strength of the effect of X on Y. To 

properly evaluate the effect of the moderator effect, all components of the product term have 

to be included in the PLS model in a direct form. Otherwise, the size of the moderating effect 

would be overestimated. The right-hand side of figure 43 illustrates this approach.  

The same approach can be applied to three-way interactions, in which there is an indepen-

dent and two moderator variables that together influence the relationship between X and Y. 

Adding a second moderator N to the above equations thus leads to:  

ܻ ൌ ܽܺ ൅ ܾܯ ൅ ܿܰ ൅ ݀ሺܺ ൈ ܯሻ ൅ ݁ሺܺ ൈ ܰሻ ൅ ݂ሺܯ ൈ ܰሻ ൅ ݃ሺܺ ൈ ܯ ൈ ܰሻ

To include three-way interactions in a PLS path model, all single effects, all two-way interac-

tions, as well as the three-way interaction term have to be added as additional latent va-

riables. 

Once the interaction terms are included in the PLS path model, the interaction terms have to 

be properly modeled. This depends on the variables’ mode of measurement. In case the in-

dependent and moderating variables are defined in a reflective mode, all indicators have first 
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to be centered or standardized to avoid multicollinearity.565 The product term is then built by 

multiplying each indicator of the independent variable with each indicator of the moderating 

variable(s). These product terms then serve collectively as indicators of the interaction term. 

If at least one variable is defined in a formative mode, first the factor scores of the independent 

and the moderator variable(s) are calculated and then standardized. Finally, the interaction 

term is built by multiplying the standardized factor scores of the independent and the mod-

erator variable(s). 

In both cases, moderator effects are analyzed by estimating the path coefficients and their 

significance. The hypothesized relationship between X, Y, and M is supported, if the path 

coefficient d is significant; regardless of the coefficients b and c.566 The moderator effect can 

be further assessed by its contribution to explain the variance of the dependent variable Y. It 

is performed by comparing the R2 of the main effects model including all direct single effects 

with the R2 of the full moderator model including the interaction term(s). This effect size f2 is 

calculated according to the following formula: 

 

݂ ଶ     ௠௢ௗ௘௟௪௜௧௛௠௢ௗ௘௥௔௧௢௥     ௠௢ௗ௘௟௪௜௧௛௢௨௧௠௢ௗ௘௥௔௧௢௥ ൌ ଶ ܴ ଶ                       ଶ െ ܴ

ͳ െ ܴ௠௢ௗ௘௟௪௜௧௛௠௢ௗ௘௥௔௧௢௥

Moderating effects with effect sizes of 0.02, 0.15, and abo  ve 0.35 are regarded as weak, 

moderate, and strong, respectively. Yet, low effect sizes do not imply that the hypothesized 

model is irrelevant, as “even a small interaction effect can be meaningful under extreme conditions, 

if the beta changes are meaningful, then it is important to take these conditions into account.”567

 

5.3   Analysis of the Measurement Model 

According to the previously introduced PLS methodology, the data analysis starts with an 

assessment of the measurement model. In this respect, the current chapter is split into two 

parts. Section 5.3.1 deals with the operationalization and validation of the measurement 

models of the first-order constructs including the relevant control variables. Section 5.3.2 

then presents the operationalization and validation of the second-order constructs, which are 

all defined in the Type II mode. 

 

5.3.1   Operationalization and Validation of First-Order Constructs 

On the first-order level, all independent latent variables are defined in a reflective mode as 

they give rise to observable measures such as behaviors and outcomes of uni-dimensional 

performance constructs. The causality is therefore from the construct to its indicators, which 

are only representatives of their constructs.568 Thus, they can easily be exchanged by other 

 

565 See Aiken/West (1991), p. 35. 

566 See Baron/Kenny (1986), p. 730. 

567   Chin/Marcolin/Newsted (2003), p. 311. 

568 See Fornell/Bookstein (1982), p. 292. 
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indicators without the need to adapt the overall framework. In this study every latent con-

struct is measured by at least two indicators to avoid the single-item problem.569

Control variables on the other hand, are measured using only a single item. They represent 

effects that influence a dependent variable and might confound those relationships that are 

actually being studied. Therefore, control variables are used to partial out or remove their 

effects by including them in the actual PLS path analysis.570

“Legal Statement” and “Ownership Structure” were included as control variables as both 

indicate slack resources that are available to the firm, its entrepreneurial dynamism, and the 

shareholder structure that might influence both. Particularly in China the ownership struc-

ture is important to control for as its state driven capitalism is mainly realized through its 

large SOEs and conglomerates.  

To further account for industry effects and economic cycles that might impact performance 

levels, the respondents were asked to indicate their firm’s performance over the three years 

2006 to 2008 relative to their competitors.571

In addition to the control variables, the next sections discuss the operationalization and vali-

dation of all latent first-order constructs.  

 

5.3.1.1   Cluster 

The “Cluster” construct is defined as second-order construct. Based on the conceptual model, 

it is formed by two dimensions: 

x   “Geographical Concentration”, and 

x   “Links in Clusters”. 

The validity and reliability of their operationalization is assessed according to the criteria for 

reflective measurement models as outlined in table 24.  

 

Geographical Concentration 

The operationalization of the “Geographical Concentration” construct is based on the LQ

measure.572 Accordingly, respondents were asked to compare the concentration of their own 

industry to the concentration of other industries in their region based on different indicators. 

These indicators involve (GC1) the number of companies operating in their industry, (GC2) 

the number of people employed by their industry, and (GC3) the GIOV generated by their 

own industry compared to the remaining industries in their region (see table 27). 

 

569 See Churchill (1979), p. 66. 

570 See Punch (2005), pp. 80ff. 

571 See Spanos/Lioukas (2001), p. 916. 

572 See section 4.2.2. 
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“Geographical Concentration”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

Please compare your industry to other industries in your region. 

 

GC1  The number of companies operating in our industry compared  0.75 8.99 

to the number of companies operating in other industries. 

 

GC2  The number of people employed in our industry compared to  0.91 23.29 

the number of people employed by other industries. 

 

GC3  The percentage our industry contributes to the regional gross  0.94 40.9 

industrial output value compared to the total regional gross industrial output value. 

“Geographical Concentration”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.9                                                         0.76 

Table 27 - Assessment of the “Geographical Concentration” construct 

The assessment results show that the loadings of all three indicators are above the 0.7 thre-

shold and sufficiently significant. Similarly, the composite reliability (0.9) and the AVE (0.76) 

are also above their recommended values indicating acceptable levels of reliability and valid-

ity. 

 

Links in Clusters 

The operationalization of the “Links in Clusters” construct is based on figure 15, which con-

solidates the insights gained from the different Cluster Schools of Thought that have been 

discussed throughout chapter 2. As the construct is defined in a reflective mode, it is suffi-

cient for its operationalization to include a selection of particularly useful examples. Based 

on the case study and the pre-tests, the indicators involve (LC1) the number of regional sup-

pliers and customers, (LC2) the existing networks and relationships between those firms, 

(LC3) the extent to which employees attend local industry events, and (LC4) the degree of 

their inter-firm mobility (see table 28).  
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“Links in Clusters”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

LC1  Our region is home to a large number of suppliers and potential       0.83          29.88 

customers. 

LC2  We have build networks and alliances with our local business       0.71          9.69 

partners. 

LC3  Our employees regularly participate in relevant local industry       0.88          32.78 

events. 

LC4  In our local business environment it is common that employees  0.8 17.19 

who switch jobs move from one local company to another. 

 

“Links in Clusters”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.88                                                     0.65 

Table 28 - Assessment of the “Links in Clusters” construct 

On the indicator level, all loadings and t-values show satisfactory values above their respec-

tive thresholds. On the construct level, the composite reliability measures 0.88 and the AVE 

0.65 indicating acceptable levels of reliability and validity.    

 

5.3.1.2   Entrepreneurial Orientation 

The “Entrepreneurial Orientation” construct is defined as second-order construct that is 

formed by three distinct dimensions: 

x   “Proactiveness”, 

x   “Innovativeness”, and

x   “Risk-Taking”.

The validity and reliability of their operationalization is assessed according to the criteria for 

reflective measurement models as outlined in table 24.  

 

Proactiveness 

The “Proactiveness” construct was operationalized with four indicators of which three stem 

from well established scales. The first indicator was adapted from Venkatraman and reflects 

(PRO1) the firm’s pursuit of opportunities through scanning and monitoring activities.573

Two indicators were taken from Lumpkin and Dess, which reflect (PRO2) the firm’s willing-

ness to generate first mover advantages and (PRO3) move ahead of competitors with the 

introduction of new products or services.574 The last indicator was newly developed based on 

 

573 See Venkatraman (1989), p. 959. 

574   See Lumpkin/Dess (2001), p. 451. 
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the case study results and reflects (PRO4) the firm’s willingness to pursue industry leader-

ship (see table 29).     

 

“Proactiveness”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

PRO1    Overall, my firm regularly scans the environment and gathers       0.76          13.85 

information from our local business partners to seek and iden-tify new opportunities. 

PRO2    In general, the top managers of my firm initiate preemptive      0.77          16.48 

actions in response to perceived opportunities which competi-tors then respond to. 

PRO3    We are very often the first to introduce new products or ser-      0.90          56.02 

vices to our customers. 

PRO4    In general, my firm is eager to be a leader rather than a fol-      0.83 24.46 

lower. 

 

“Proactiveness”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.89                                                      0.67 

Table 29 - Assessment of the “Proactiveness” construct 

The loadings of all four indicators are above the 0.7 threshold and sufficiently significant. 

The composite reliability (0.89) and the AVE (0.67) are also above their recommended values 

indicating acceptable levels of reliability and validity. 

 

Innovativeness 

Both indicators used to measure innovativeness were adapted from Lumpkin and Dess and 

reflect (IN1) the relative number of new products and services in the firm’s portfolio and 

(IN2) the degree of changes in product and service lines (see table 30).575

 

575 See Lumpkin/Dess (2001), p. 442. 
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“Innovativeness”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                                loadings 

IN1  During the past three years my firm has marketed very many new       0.91         35.08 

lines of products and services. 

IN2  Changes in product and service lines have been quite dramatic.          0.85          21.28 

 

“Innovativeness”: Factor assessment

Composite reliability                             Average Variance Extracted 

0.87                                                      0.77 

Table 30 - Assessment of the “Innovativeness” construct 

For the “Innovativeness” construct, both indicators show high indicator loadings as well as 

significant t-values. The measures for composite reliability and AVE are also above their 

thresholds indicating acceptable levels of reliability and validity. 

 

Risk-Taking 

Similar to the previous two dimensions, the “Risk-Taking” construct was also operationa-

lized through well established measures. Both indicators were adapted from Lumpkin and 

Dess and reflect (RI1) the proclivity for high-risk projects within a firm and (RI2) the bold-

ness of a firm’s responsible employees (see table 31). 

 

“Risk-Taking”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

In my firm…

RI1    …people have a strong proclivity for high-risk projects (with      0.79           4.33 

chances of very high returns). 

RI2    …people believe that owing to the nature of the environment,       0.80 7.50 

bold wide-ranging acts are necessary to achieve the firm’s objec-tives.  

“Risk-Taking”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.77                                                     0.63 

Table 31 - Assessment of the “Risk-Taking” construct 

Again, all criteria are sufficiently fulfilled with all values being above their thresholds thus 

indicating reliability and validity. 
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5.3.1.3    Cluster-Capability 

The “Cluster-Capability” construct is defined as second-order construct. Based on the case 

study results and the conceptual model it is defined by five dimensions: 

x   “Internal Communication Skills”, 

x   “External Communication Skills”, 

x   “Coordination Skills”, 

x   “Relational Skills”, and   

x   “Human Resources Skills”. 

The validity and reliability of the first-order constructs is assessed according to the criteria as 

outlined in table 24. 

 

Internal Communication Skills 

For the operationalization of the “Internal Communication” construct, this study adapted 

four indicators from a scale developed by Walter, Auer, and Ritter.576 These indicators re-

flects (IC1) the regularity of meetings in which information is shared across departments, 

(IC2) the extent to which employees develop informal contacts among each other, (IC3) the 

communication quality within a firm, and (IC4) the spontaneity of the information exchange 

(see table 32).   

 

“Internal Communication Skills”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                                loadings 

In my firm…

IC1    …we have regular meetings in which employees from different       0.74          2.27 

departments share information among each other. 

IC2    …employees develop informal contacts among each other.              0.96          7.16 

IC3    …communication often takes place across projects and depart-      0.97         20.16 

ments. 

IC4    …information is often spontaneously exchanged. 0.83 2.8 

“Internal Communication Skills”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.93                                                      0.77 

Table 32 - Assessment of the “Internal Communication Skills” construct 

In summary, all assessment criteria are above their recommended thresholds. The indicator 

loadings range from 0.74 to 0.97 and are sufficiently significant. On the construct level, the 

 

576 See Walter/Auer/Ritter (2006), p. 562. 
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composite reliability of 0.93 and the AVE of 0.77 indicate acceptable levels of reliability and 

validity. 

 

External Communication Skills 

The “External Communication” construct is operationalized based on well established scales 

and captures the extent to which a firm is able to effectively communicate with its local busi-

ness partners. One indicator is adapted from Schreiner, Kale, and Corsten and indicates 

(EC1) a firm’s ability to effectively explain its value-add to its local business partners.577 Two 

indicators stem from a study conducted by Paulraj, Lado, and Chen and reflect (EC2) the 

extent to which a firm shares sensitive information and (EC3) maintains frequent face-to-face 

meetings with local business partners.578 These indicators are complemented by a newly de-

veloped measure that is based on the case study results and which reflects (EC4) a firm’s 

willingness to perform boundary spanning tasks by conducting in-house events for local 

business partners (see table 33). 

 

“External Communication Skills”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

EC1  On any given occasion, we can explain the value-adding propo-      0.82          25.17 

sition of our service and product offering to our local business partners. 

EC2  We frequently share critical, sensitive information related to      0.81          17.74 

operational and strategic issues with our local business partners and government officials, with exception of direct competitors. 

EC3  We maintain frequent face-to-face meetings with our local busi-       0.87          37.79 

ness partners to understand each other’s strategic goals and objectives. 

EC4  We provide regular trainings, seminars, and in-house events to  0.85 34.8 

promote our latest innovations among customers and important members of standardization associations. 

“External Communication Skills”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.9                                                         0.7 

Table 33 - Assessment of the “External Communication Skills” construct 

On the indicator level, all criteria are well above their recommended thresholds. Similarly, 

on the construct level the composite reliability and the AVE are also well above their critical 

values indicating sufficient reliability and validity.  

 

577 See Schreiner/Kale/Corsten (2009), p. 1419. 

578 See Paulraj/Lado/Chen (2008), p. 51. 
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Coordination 

The “Coordination Skills” construct reflects a firm’s ability to successfully plan, manage, and 

control all activities, strategic roles, and responsibilities in inter-firm relations and allocate 

resources where they are needed the most.  

Five of the original indicators are adapted from Walter, Auer, Ritter579 and one is based on 

the study conducted by Sarkar, Echambadi, and Harrison580. These indicators measure (CS1) 

the extent to which a firm plans ahead before establishing a partnership, (CS2) assesses the 

strategic complementarity of its partners along critical dimensions, (CS3) the degree to which 

it defines the goals and objectives it likes to achieve with each partnership, (CS4) allocates the 

resources to where they have the biggest impact, (CS5) informs itself of its partner’s re-

sources and capabilities, and (CS6) appoints boundary spanners to coordinate its inter-firm 

relationships (see table 34).  

 

“Coordination Skills”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

CS1  We judge in advance with which potential local business part- 0.88 48.74 

ners to talk about building up relationships. 

CS2    We inform ourselves of our local business partner’s goals, po-       0.89 52.32 

tentials, and strategies. 

CS3  We  analyze what we would like and desire to achieve with      0.91         78.14 

which local business partner. 

CS4  We match the use of resources (e.g. personnel, finance, and  0.79 20.32 

management support) to the importance of the individual rela-tionship. 

CS5  We regularly analyze our local business partner’s resources and  0.86 45.53 

capabilities. 

CS6  We appoint coordinators who are responsible for the relation- 0.74 18.97 

ships with our local business partners and government officials. 

“Coordination Skills”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.94                                                      0.72 

Table 34 - Assessment of the “Coordination Skills” Construct 

On the indicator level, all criteria exceed their recommended thresholds. Similarly, on the 

construct level the composite reliability and the AVE are also well above their critical values 

indicating sufficient reliability and validity.  

 

579 See Walter/Auer/Ritter (2006), p. 561. 

580 See Sarkar/Echambadi/Harrison (2001), pp. 702f. 
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Relational Skills 

The “Relational Skills” construct indicates a firm’s ability to establish and maintain close re-

lationships with its local business partners. It is measured by two items from Walter, Auer, 

and Ritter581, two items that are adapted from Phan, Lawrence, and Puranam582, and two 

items that were newly developed based on the insights gained from the case study. They 

reflect the firm’s (RS1) ability to build relationships in which both parties can achieve their 

strategic goals and objectives, (RS2) the willingness to invest in relationships, (RS3) the 

commitment to given arrangements, (RS4) problem solving skills, (RS5) bonding aspects, and 

(RS6) the degree of empathy the firm is able to show (see table 35). 

 

“Relational Skills”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

RS1    We have the ability to use relationships with our local business       0.87 40.95 

partners in a way that both parties achieve their strategic goals and objectives. 

RS2    If necessary, we invest in local partnerships which we think will            eliminated 

prove valuable in the future. 

RS3    Even in difficult times, we respect past commitments we have           eliminated  

made to our local business partners. 

RS4    We almost always solve problems constructively with our local       0.85 32.44 

business partners. 

RS5    We have the ability to build good personal relationships with       0.87 39.18 

our local business partners and government officials. 

RS6    We can put ourselves in our local business partner’s position. 0.91 59.83 

“Relational Skills”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.93                                                     0.77 

Table 35 - Assessment of the “Relational Skills” Construct 

After the initial assessment, two indicators showed low loadings and were therefore elimi-

nated. After purification, all indicator loadings are well above their critical values ranging 

from 0.85 to 0.91 and sufficiently significant. Furthermore, on the construct level the compo-

site reliability and AVE measures are also above their thresholds indicating reliability and 

validity. 

 

581 See Walter/Auer/Ritter (2006), p. 562. 

582 See Phan/Styles/Patterson (2005), p. 177. 
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Human Resources Skills 

The “Human Resources Skills” construct is operationalized with nine items of which the first 

one was newly developed based on the insights gained in the case study. It reflects (HRS1) 

the extent to which a firm supports good and loyal employees. The remaining eight indictors 

stem from the field of strategic human resources management. Four items are adapted from 

Ngo, Lau, and Foley’s study situated in China and reflect (HRS2) the emphasis on an indi-

vidual’s contribution in determining bonuses, (HRS3) the competitiveness of compensation 

packages, (HRS4) the emphasis on long-term employments, and (HRS5) the extent to which 

employees are subjected to job rotations.583 The remaining four indicators stem from Michie 

and Sheehan and reflect (HRS6) the amount of training and development provided to em-

ployees, (HRS7) the communication of clear career paths, (HRS8) the degree of employee 

participation, and (HRS9) the company-wide transparency of strategic goals and objectives 

(see table 36). 

 

“Human Resources Skills”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

HRS1  We support good and loyal people and make them known         eliminated

throughout our company. 

HRS2  In determining individual bonuses, we emphasize the indi- 0.76 16.27 

vidual’s contributions more than job title.

HRS3  Our compensation package is designed to be more competi- 0.79 25.02 

tive than those of other nearby located firms. 

HRS4  Our compensation package is designed to reward long-term          eliminated

employees. 

HRS5  Employees transfer to new functional areas and/or new units  0.85 32.07 

are used as a development activity in our firm. 

HRS6  We provide a considerable amount of training to our em- 0.88 45.52 

ployees. 

HRS7  Within our firm, individuals have clear career paths.                 0.87          38.94 

HRS8  We encourage our employees to suggest improvements in the  0.87 40.88 

way things are done. 

HRS9  Our staff is informed about our strategic goals and the com- 0.82 27.49 

petitive pressures we face. 

“Human Resources Skills”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.94                                                      0.7 

Table 36 - Assessment of the “Human Resources Skills” Construct 

 

583 See Ngo/Lau/Foley (2008), p. 90. 

180  Empirical Analysis of the Internal Characteristics and their Influence on Firm Performance 

 

After their initial assessment, HRS1 and HRS2 showed low and non-significant indicator 

loadings and were therefore eliminated. After purification, a repeated assessment showed 

satisfactory levels of all assessment criteria. The indicator loadings are all significant and 

range from 0.76 to 0.88. Furthermore, on the construct level all values are above their thre-

sholds indicating reliability and validity. 

 

5.3.1.4   Performance 

For the operationalization of performance, this study relies on two subjective measures that 

are widely used in the field of strategic management and entrepreneurship, i.e. profitability 

and sales performance. Thus, performance is treated as a two dimensional phenomenon, 

where sales performance represents a firm’s entrepreneurial aspiration to grow and develop 

new markets and profitability the internal economic rents stemming from the efficient use of 

its resources and its ability to generate returns for its shareholders.584

Besides the subjective measures of performance, it was not possible to obtain financial per-

formance measures. During the pre-test, respondents were highly reluctant to provide their 

firms’ financial figures and almost collectively refused to answer the respective questions. 

Despite these initial setbacks, the questions remained in the final version of the question-

naire. However, as indicated by the pre-test only a small minority of the final sample pro-

vided financial figures and where they did, these included almost solely revenue figures, 

while profitability figures remained undisclosed. This study therefore relies exclusively on 

subjective performance measures. Yet, there is a long tradition in the field of strategic man-

agement and entrepreneurship to use subjective performance measures as they have been 

found to significantly correlate with a firm’s actual financial data.585

 

Profitability 

The “Profitability” construct is operationalized with three indicators reflecting (PP1) return 

on investment, (PP2) profit margin, and (PP3) net profits (see table 37). 

 

584 See Venkatraman/Ramanujam (1986), p. 803f. 585 See for example Sarkar/Echambadi/Harrison (2001), p. 706; Spanos/Lioukas (2001), pp. 916f. and the cited 

literature. 
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“Profitability”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

Please assess your firm’s performance relative to your competitors over 

the three years 2006/2007/2008 in terms of…

PP1    …return on investment 0.91 63.91 

PP2    …profit margin 0.95 116.19 

PP3    …net profits 0.94 78.29 

“Profitability”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.95                                                      0.87 

Table 37 - Assessment of the “Profitability” Construct 

At the item level, all indicator loadings are well above their threshold and highly significant. 

On the construct level high values for composite reliability and AVE indicate acceptable le-

vels of reliability and validity. 

 

Sales Performance 

The “Sales Performance” construct is measured with two indicators reflecting (SP1) sales 

volume and (SP2) growth in sales volume (see table 38).  

 

“Sales Performance”: Indicator assessment 

Criteria 

Indicator       t-value 

Indicators                                                               loadings 

Please assess your firm’s performance relative to your competitors over 

the three years 2006/2007/2008 in terms of…

SP1 …sales volume. 0.87 23.82 

SP2 …growth in sales volume. 0.9 39.95 

“Sales Performance”: Factor assessment

Composite reliability                            Average Variance Extracted 

0.88                                                      0.78 

Table 38 - Assessment of the “Sales Performance” Construct 

Besides these indicators, it is common for the sales performance construct to also include 

measures of market share and growth in market share. As the participants of the pre-test 

noted, most Chinese companies don’t strategize for growth in market share as this would 

require resource consuming actions against competitors, which is not feasible given that 

most of China’s industries are still growing in absolute terms with high single or even 
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double-digit figures. Thus, most companies tend to grow with the market and focus rather 

on growth in sales volume. Market share indicators were therefore not adapted in this study. 

As shown in table 38, the two indicators of the “Sales Performance” construct show both 

high loadings and significance levels. The composite reliability and AVE also all exceed their 

thresholds indicating reliability and validity.  

 

5.3.1.5   Test for Discriminant Validity on the Construct Level 

Lastly, after the operationalization and validation of all first-order constructs, discriminant 

validity on the construct level was assessed using the Fornell-Larcker criterion across all 

first-order constructs (see table 39). 

A comparison of all correlations in the off-diagonal rows and columns with the square roots 

of the AVEs on the diagonal indicates adequate levels of discriminant validity on the con-

struct level. Furthermore, as the correlation matrix in the off-diagonal does not show ex-

tremely high correlations of 0.9 and above, there is also no evidence of common method va-

riance. This gives further evidence that common method bias is not an issue in this study.586

 

1       2       3       4       5       6       7       8       9      10     11     12     13     14     15  16 

1. GC        0.87   

2. LC         0.40  0.81   

3. PRO       0.11  0.30  0.82   

4. IN          0.21  0.27  0.28  0.88   

5. RI          -0.07  0.04  0.03  0.20  0.80   

6. ICS        -0.06  0.00  0.09  0.13  0.04  0.88   7. ECS       0.24  0.52  0.38  0.30  0.03  0.08  0.84   8. CS         0.09  0.47  0.39  0.13  0.02  0.05  0.66  0.85   9. RS         0.21  0.55  0.38  0.23  0.05  0.06  0.72  0.78  0.88   10. HRS     0.14  0.48  0.40  0.14  -0.02  0.03  0.63  0.77  0.70  0.83   11. PP        0.30  0.46  0.34  0.37  0.04  0.14  0.50  0.49  0.47  0.47  0.93   12. SP        0.29  0.33  0.34  0.34  0.15  0.12  0.40  0.38  0.40  0.35  0.65  0.88   13. OWN  -0.13  -0.03  -0.06  -0.13  -0.02  -0.02  -0.06  -0.01  0.00  -0.03  -0.03  -0.03      1   14. LEG     0.12  0.04  -0.04  0.03  0.07  0.03  0.07  -0.05  -0.09  -0.09  -0.05  0.06  0.04      1   15. AGE     0.22  0.12  0.07  0.20  0.03  -0.15  0.12  0.02  0.06  -0.01  0.02  0.04  -0.21  -0.07     1   16. EMP  0.14  0.10  0.05  0.09  0.02  -0.04  0.04  0.02  0.00  -0.02  0.02  0.00  -0.05  0.05  0.18  1 

Table depicts square root of AVE in grey shading on diagonal, and correlations on off-diagonal 

Table 39 - Discriminant validity on the construct level 

 

586 See Ettlie/Pavlou (2006), p. 133 and Lai et al. (2008), p. 31 
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5.3.2   Operationalization and Validation of Second-Order Constructs 

After the assessment of the measurement models, the next step consists of the operationaliza-

tion and validation of the respective second-order constructs. The formative Type II second-

order constructs are subject to the same assessment criteria as first-order formative con-

structs. The validation therefore proceeds along the guidelines outlined in table 25. 

 

5.3.2.1    Cluster as Second-Order Construct 

According to the approach suggested by Yin and Davis, the factor scores of the “Geographi-

cal Concentration” and “Links in Clusters” constructs were computed and represented as 

formative indicators of the second-order “Cluster” construct. The relationship between each 

dimension and the second-order construct are defined by the factor loadings and their re-

spective t-values. As shown in figure 44587, both dimensions load positive and significant on 

the “Cluster” construct.

 

First-order             Second-order             First-order       Factor     Second-order                 Composite second-constructs             constructs             factor score     loadings     constructs                  order constructs

...          Geographical                           Geographical    0.75****

concentration                            concentration

Cluster                                      Cluster                    Cluster

...             Links in                                         Links in clusters   0.91**** clusters

 

Figure 44 - “Cluster” as second-order construct 

To avoid the problem of highly biased parameter estimations, the “Cluster” construct was 

assessed with regards to multicollinearity among its indicators by calculating the VIF. Its 

values measure 1.12 for both “Links in Clusters” and “Geographical concentration” thus be-

ing far below the threshold of 10 indicating the absence of multicollinearity. 

Lastly, in order to assess the external validity of the second-order “Cluster” construct, an 

external global item was correlated with the factor scores of its two dimensions. An overall 

item that comprehensively summarizes the content of the formative construct is “overall our 

region provides us with all the resources (e.g. capital, suppliers, human resources, etc.) and access to 

markets we need for operating our business”. The respective Spearman correlation coefficients 

are 0.25 and 0.67 and are both significant on the 1 % level indicating external validity.588

 

587 The illustration follows the guidelines first introduced by Köhler (2011), p. 209. 588 Spearman's rank correlation coefficient is a non-parametric measure of statistical correlation between two 

variables. It is particularly useful, if the data does not follow a bivariate normal distribution as is the case in this study (see Hartung/Elpelt/Klösener (2009), pp. 553ff)  
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5.3.2.2   Entrepreneurial Orientation as Second-Order Construct 

The “Entrepreneurial Orientation” construct is defined by three dimensions, i.e. “Proactive-

ness”, “Innovativeness”, and “Risk-Taking”. In the first step, the factor scores of all three 

constructs were computed and then represented as formative indicators of the second-order 

construct. The loadings relate each of the indicators to the second-order construct. As shown 

in figure 45, all formative indicators load positive and significant on the “Entrepreneurial 

Orientation” construct.

 

First-order              Second-order             First-order       Factor     Second-order                 Composite second-constructs             constructs             factor score     loadings     constructs                  order constructs

0.77****

...         Proactiveness                                  Proactiveness

 

Entrepreneurial                          0.79**** Entrepreneurial               Entrepreneurial 

...        Innovativeness                               Innovativeness

Orientation                                      Orientation                  Orientation

 

...           Risk-taking                                                        0.36**** Risk-taking

 

Figure 45 - “Entrepreneurial Orientation” as second-order construct 

In the second step, the VIF for all indicators was calculated to assess multicollinearity. The 

values range from 1.06 for “Risk-Taking” to 1.16 for “Innovativeness” thus indicating the 

absence of multicollinearity. 

In order to assess the external validity of the “Entrepreneurial Orientation” constructs, all 

first-order factor scores were correlated with the global item “in this firm entrepreneurial beha-

vior is a central principle.” The Spearman correlation coefficients range from 0.211 to 0.532 and 

are significant on the 1 % level. Thus, the “Entrepreneurial Orientation” construct is suffi-

ciently defined by its underlying dimensions indicating external validity. 

 

5.3.2.3   Cluster-Capability as Second-Order Construct 

According to conceptualization, the “Cluster-Capability” construct is defined by five dimen-

sions. To calculate its composite second-order score, the factor scores of its underlying first-

order constructs were computed and then represented as formative indicators. In a subse-

quent PLS run, the loadings were estimated and then multiplied with their respective factor 

scores. As shown in figure 46, all loadings are positive and significant. 
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First-order              Second-order             First-order       Factor     Second-order                 Composite second-constructs             constructs             factor score    loadings     constructs                  order constructs

Internal                                                     0.25** Internal 

...

communication                       communication

External                                                 0.88**** External 

...

communication                       communication

...                                            Cluster-                           0.77****      Cluster-                     Cluster-

Coordination                           Coordination

capability                                     capability                  capability

 

...            Relational                                        Relational     0.92****

 

...             Human                           Human      0.8**** resources resources

 

Figure 46 - "Cluster-Capability" as second-order construct 

To avoid the problem of multicollinearity, the “Cluster-Capability” construct was assessed 

using the VIF. For all five dimensions, its values range from 1.28 for “Internal Communica-

tion” to 3.24 for “Relational Skills” thus being far below its threshold indicating the absence 

of multicollinearity. 

Finally, the dimensions of the “Cluster-Capability” construct were correlated with the global 

item “overall we have the resources and capabilities we need to get the most out of our local business 

environment” to assess its external validity. The Spearman correlation coefficients range from 

0.576 to 0.714 and are significant on the 1 % level. Thus, the “Cluster-Capability” construct is 

sufficiently defined by its underlying dimensions indicating external validity. 

 

5.4   Analysis of the Structural Model and Hypothesis Testing 

After the assessment of the measurement models established confidence in their reliability 

and validity, the next step involves the analysis of the structural model with a focus on hypo-

thesis testing. The analysis consists of three parts.  

The first part is related to the assessment of the baseline model as depicted in figure 16 and 

articulated in hypothesis H1. It represents the general view in the literature that clusters of a 

diverse set of linked industries are always beneficial to their member firms. 

The second part includes the assessment of the contingency model as shown in figure 32 and 

articulated in hypotheses H2 to H5. It postulates that the relationship between clusters and 

firm performance is moderated by a whole set of contingency factors. H2 and H3 include the 

assumption that a firm’s age and size negatively impact the relationship between clusters 

and firm performance. This reflects the notion that large vertically integrated firms and firms 

with already well established supply chains and stable product-markets rely less on clusters 

for their competitiveness than small and new firms. Instead, they are said to be negatively 
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impacted by the presence of diverse and linked industries as they contribute to the competi-

tiveness of the cluster without gaining much in return. H4 and H5 then include the post-

ulated effect of a firm’s EO and cluster-capability that are hypothesized to have a positive 

moderating effect on firm performance. 

Finally, hypothesis H6 somewhat challenges the validity of the contingency model with re-

spect to EO and cluster-capability. It postulates that it is a configurational model also de-

picted in figure 32 by the three-way moderator effect that is best suited to explain the way in 

which clusters influence firm performance. Here it is said that those firms achieve the highest 

levels of performance that operate in a balanced trade-off589, i.e. that simultaneously act en-

trepreneurial and have the necessary capabilities to exploit the opportunities being per-

ceived. 

To examine the validity of these hypotheses, the results for the estimates of the parameters 

and quality criteria with respect to sales performance are shown in table 40, and those for 

profitability in table 41. Following Chin, the tables report the path coefficients with their re-

spective t-values, the coefficient determination R2, the Stone-Geisser criterion Q2 for predic-

tive relevance, and the effect size f2to explore whether the changes in the coefficient determi-

nations have substantive impact.590

Model 1, which represents the baseline model, yields a positive and significant effect of clus-

ters on sales performance (β = 0.35) and profitability (β = 0.45). The R2 values of 0.12 and 0.2 

indicate that both models have moderate explanatory power, while the Q2 values suggest 

acceptable predictive relevance. Thus, while both measures provide support for hypothesis 

H1, they also suggest that there are more variables that govern the relationship between clus-

ters and firm performance. 

Next, model 2 represents the main effects model including the effects of EO and cluster-

capability on firm performance. With regards to the control variables, only the legal state-

ment (β = -0.07) and firm age (β = -0.06) have a weakly significant and low negative effect on 

profitability while both are non significant for sales performance. The effect of the legal 

statement suggests that in China JVs with domestic/domestic and foreign/domestic share-

holders generally exhibit lower profitability than wholly Chinese owned companies lending 

further support for the common wisdom that JVs in China tend to notoriously underper-

form. 

 

589 See figure 22. 

590 See Chin (2010), pp. 674ff. 
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Sales Performance 

Variables                                       Model 1       Model 2       Model 3        Model 4 Baseline model 

OWN          -0.01   LEG             0.02   AGE            -0.02   EMP            -0.05   CL               0.35  **** 

 

Main effects model 

                                           OWN                                        0.01                0.01            0.01                                            LEG                                            0.05                 0.04             0.03 

AGE                       -0.03         -0.03         -0.01 EMP                       -0.04         -0.06         -0.05 CL                           0.18  ****       0.19  ****       0.14  *** EO                           0.29  ****       0.27  ****       0.22  **** CAP                       0.24  ****       0.24  ****       0.25  **** 

 

Contingency model 

(Two way)                 CL*AGE                                      -0.06           -0.09  * 

CL*EMP                                0.18  ***       0.18  *** 

CL*EO                                   -0.21  ****      -0.23  **** 

CL*CAP                                0.13  ***       0.15  *** EO*CAP                                          0.03   

 

Configurational model 

(Three way)                  CL*EO*CAP                                                  0.16  **** 

 

R²                                                     0.12            0.28             0.34             0.36 f²                                                                                                   0.23                 0.08                 0.03 Q²                                                 0.10           0.20            0.26            0.27 

Path coefficients (t-values) *p < 0.10; **p < 0.05; ***p < 0.025; ****p < 0.01 

Table 40 - PLS path analysis results for “Sales Performance” 

Model 3 represents the contingency model as indicated by the two-way interaction effects. 

This addition increased the explained variance in both sales performance (R2 = 0.34; ∆R2 = 

0.06) and profitability (R2 = 0.44; ∆R2 = 0.03). The effect size for sales performance (f2 = 0.08) 

and for profitability (f2 = 0.05) indicate that the change in R2 is significant and thus has subs-

tantive impact. This is also indicated by the predictive relevance Q2 of the contingency model 

that measures 0.26 for sales performance and 0.39 for profitability. 
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Profitability 

Variables                                        Model 1       Model 2       Model 3       Model 4 Baseline model 

OWN           0.0 LEG              -0.1  ** AGE             -0.07  * EMP            -0.03   CL                0.45  **** 

 

Main effects model 

                                           OWN                                          0.02               0.01            0.02                                            LEG                                            -0.07  *            -0.08  **          -0.09  ** 

AGE                       -0.06  *        -0.04            0.0   EMP                      -0.02          -0.02          -0.02   CL                            0.24  ****      0.24  ****       0.18  **** EO                            0.24  ****      0.23  ****       0.14  **** CAP                        0.36  ****      0.38  ****       0.37  **** 

 

Contingency model 

(Two way)                 CL*AGE                                      -0.04           -0.11  *** 

CL*EMP                                0.05           0.05   

CL*EO                                  -0.17  ****     -0.17  **** 

CL*CAP                                0.13  **       0.15  **** EO*CAP                                          -0.04   

 

Configurational model 

(Three way)                  CL*EO*CAP                                                  0.24  **** 

 

R²                                                      0.2             0.41            0.44            0.48 f²                                                                                                    0.37                 0.05                0.08 Q²                                                 0.17           0.34            0.39            0.41 

Path coefficients (t-values) *p < 0.10; **p < 0.05; ***p < 0.025; ****p < 0.01 

Table 41 - PLS path analysis results for “Profitability” 

With regards to the magnitude and significance of the two-way interaction effects, the effect 

of size on the relationship between clusters and performance is only significant for sales per-

formance, but in the opposing direction (β = 0.18) thus giving no support for hypothesis H2. 

Furthermore, the negative interaction effect of clusters and age is non-significant for both 

sales performance and profitability thus also giving no support for hypothesis H3. Further 

on, hypothesis H4 postulated a positive interaction effect between clusters and EO. The data 

shows that the effect is indeed strongly significant for both performance measures, yet sur-

prisingly in the opposing direction with β = -0.21 for sales performance and β = -0.17 for prof-
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interaction effect between clusters and cluster-capability. This is strongly supported by both 

sales performance (β = 0.13) and profitability (β = 0.13). In sum, while the contingency model 

provides strong explanatory power, the hypothesized relationships assumed to influence the 

effect of clusters on firm performance are only partially supported.   

Lastly, the configurational model is represented by model 4 and the three-way interaction 

effect between clusters, EO, and cluster-capability. This inclusion again increased the ex-

plained variance in sales performance (R2 = 0.36; ∆R2 = 0.02) and profitability (R2 = 0.48; ∆R2

= 0.04). The effect size for sales performance (f2 = 0.03) and profitability (f2 = 0.08) both indi-

cate a significant change in R2. Furthermore, the predictive relevance Q2 in both cases is also 

above its threshold and measures 0.27 for sales performance and 0.41 for profitability.  

The three-way interaction itself is highly significant and strongly positive for both sales per-

formance (β = 0.16) and profitability (β = 0.24). This gives strong support for hypothesis H6, 

which postulates that a configurational model is better suited to explain the complex rela-

tionship between clusters, EO, and cluster-capability than a contingency model. 

To advance further interpretations, the interaction effects were plotted based on the esti-

mated regression coefficients and according to the approach suggested by Aiken and West.591

The impact of EO and cluster-capability on firm performance is examined at high and low 

scores of both variables (set at one standard deviation above and below the mean) each in a 

strong and weak cluster environment (also set at one standard deviation above and below 

the mean). The plot considers the three main effects, the three two-way interaction effects 

(including the effect between EO and cluster-capability), and the three-way interaction term. 

This results in a total of four plots each for sales performance and profitability as shown in 

figure 47. 

 

Sales 

Profitability

Performance

 

high                                                      high

High EO, High CAP

High EO, High CAP Low EO, High CAP

Low EO, High CAP

Low EO, Low CAP

Low EO, Low CAP

High EO, Low CAP

low                            High EO, Low CAP       low

low                 high                               low                 high

Cluster                                                     Cluster

Figure 47 - Interaction effect of EO and cluster-capability on the relationship between clusters and 

firm performance 

For sales performance, the left-hand side of figure 47 shows that in weak cluster environments

(i.e. at low cluster levels), which offer few resources and opportunities, entrepreneurial firms 

 

591 See Aiken/West (1991), pp. 12ff. 
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are the highest performers. This is even independent of whether the firms exhibit high or low 

levels of cluster-capability. At the other end of the extreme, the lowest performers are, as 

would be expected, those firms that are neither entrepreneurial nor score high on their clus-

ter-capability. Lastly, non-entrepreneurial yet cluster capable firms perform mediocre when 

put into relation with the highest and lowest performers.  

In strong cluster environments (i.e. at high cluster levels), on the other hand, the picture turns 

significantly. Strong clusters are characterized by a geographical concentration of related 

firms and institutions that are deeply embedded in the fabric of their local communities as 

they form extensive links among each other. Here, it is the entrepreneurial firms with a 

strong cluster-capability that achieve the highest levels of sales performance (hypothesis H6 

supported). They are followed by those firms that show no signs of entrepreneurial activities, 

but appear to be particularly capable of exploiting the advantages clusters have to offer (hy-

pothesis H5 supported). Surprisingly, entrepreneurial firms that score low on their cluster-

capability show the lowest levels of sales performance and perform even worse than non-

entrepreneurial and non-capable firms; this running counter to the previously held assump-

tion that in rich clusters EO has a positive effect on performance (hypothesis H4 not sup-

ported). 

For profitability, the right hand side of figure 47 shows that the slopes run very similar to 

those of sales performance. The only noteworthy exception is that in weak cluster environments

non-entrepreneurial firms with a strong cluster-capability score higher on profitability than 

sales performance. In fact, there is not much difference among the high performing firms 

whether they score high on their EO, cluster-capability, or on both. When it comes to profita-

bility, therefore, firms seem to be able to choose whether they want to invest in their EO or 

cluster-capability as both yield similar results. Given these circumstances, developing both 

simultaneously does not seem desirable. This, however, is different in strong cluster environ-

ments, where the leverage to achieve high levels of performance lies again in a firm’s cluster-

capability, and very much like in the case of sales performance. 

To summarize these findings, table 42 provides a comprehensive overview of the research 

hypotheses and the results regarding the two performance measures. 
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No.                                 Hypotheses SP     PP 

Baseline model                                                                                

1      Clusters that comprise a diverse set of geographically concentrated and     9       9

linked industries have a positive influence on firm performance. 

Contingency model 

 

2      The relationship between clusters and firm performance will be negatively      8       8 moderated by firm size. 

3      The relationship between clusters and firm performance will be negatively 

moderated by firm age.  8 8

 

4      The relationship between clusters and firm performance will be positively      8       8 moderated by a firm’s entrepreneurial orientation.

 

5      The relationship between clusters and firm performance will be positively     9       9 moderated by a firm’s cluster-capability.   

Configurational model 

6      The relationship between clusters and firm performance will be positively 

moderated by a firm’s entrepreneurial orientation together with its cluster-     9       9 capability. 

Table 42 - Results of the analysis of the structural model and hypothesis testing 

With this in mind, the next section turns to a critical discussion of the results by linking them 

with a set of relevant literatures. A particular focus lies in explaining the contradictions be-

tween the findings of this study and existing theory. 

 

5.5   Discussion of the Results 

 

Clusters 

The findings of this study suggest that strong clusters have a positive impact on firm per-

formance as indicated by the results of the baseline model and the interaction analysis per-

formed in figure 47. This is particularly evident in the case of those firms that are neither 

entrepreneurial nor cluster capable. These firms despite the fact that they put no particular 

effort in going after opportunities or in investing in capabilities to fully exploit them still 

score higher on performance in strong clusters than in weak ones. This lends strong support 

for Porter’s claim that clusters “help any company in any industry to compete in the most sophisti-

cated ways.”592

Thus, to a certain degree all firms in clusters seem to get their share of opportunities regard-

less of the effort they put into exploring them. It is then, however, up to the firms themselves 

to decide whether they want to invest in their cluster-capability to exploit these opportuni-

ties to the fullest extent, or additionally to venture out and explore as many opportunities as 

they can, knowing that they have the ability to appropriate the created returns through their 

superior cluster-capability. 

 

592 Porter (1998a), p. 86. See also the discussion of Porter’s Competitiveness School on clusters in section 2.2.5. 192  Empirical Analysis of the Internal Characteristics and their Influence on Firm Performance 

 

Size and Age 

The results of the interaction effects of size and age are mixed. While large firms located in 

strong clusters are able to generate higher sales than firms outside of clusters, age has no 

significant impact on firm performance.  

The non-significant interaction effect between clusters and age contradicts the results of 

Wennberg and Lindqvist who found that new firms have higher levels of performance when 

they are located in stronger clusters. As noted by the authors, the ready availability of re-

sources, labor, and specialized skills partially provided by incumbents (i.e. older firms) may 

allow young firms to significantly reduce their overhead costs, which in turn may raise their 

profitability levels.593

To explain this contradiction, it is helpful to turn to figure 35, which indicates that the aver-

age age of the surveyed companies is 15.5 years, while the median is 11 years. Furthermore, 

89 % of the companies are older than 6 years, while 44 % are older than 11 years. The sample 

therefore consists largely of firms that already have well established supply chains and that 

operate in familiar product-markets, while new firms and start-ups are rather underrepre-

sented. Therefore, all else being equal the results suggest that there is an age-threshold for 

the effect of clusters beyond which they have no impact on firm performance. Once firms 

have evolved beyond the initial start-up phase, age seems to lose its status as a competitive 

differentiator as both mid-aged and older firms are equally impacted by the effects of clus-

ters.594

The effect of the positive interaction between clusters and size on sales performance, on the 

other hand, may be due to the characteristics of the Chinese business context. Such as in 

many emerging markets, China’s economy is in a stage of long-term transition to a market-

driven capitalism. Yet, despite the country’s progress and significant reforms, it still suffers 

from an “institutional void resulting from a lack of market-supporting institutions.”595 Examples 

include the difficulty to enforce legal rights, settle payments, protect intellectual property, or 

obtain information on markets and regulations. This forces firms and their employees to rely 

on their personal contacts with people they know and trust personally to get things done, 

rather than on an abstract notion of institutional-based trust.596 Besides responding to threats, 

Zhang and Li in their earlier cited study have documented how firms in China use personal 

contacts to increase their sales performance.597 It may therefore well be that in China large 

firms can capitalize on their slack human resources and build extensive links into their local 

 

593 See Wennberg/Lindqvist (2010), p. 225 and 238. See also the discussion of their findings in section 2.4.2. 594 To advance further interpretations, it would have been helpful to split the sample into e.g. firms that are 

younger than 4 years and firms that are older than 4 years. Yet, the sample consists only of 26 firms that are 

younger than 4 years, while the complexity of the path model demands a sample of at least 130 companies to 

provide reliable estimates.  

595 Luo (2003), p. 1317. 

596 See Zucker (1986), p. 88f. 
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cluster environment to generate higher levels of sales performance. In this case, networking 

allows gaining access to opportunities that are controlled by local government officials in 

power or executive employees from nearby firms.598 Due to their size, large firms may also 

be more visible for potential investors ready to provide capital to seize opportunities that 

abound in strong cluster environments.599

When put in context, the relevance of size for sales performance may therefore very much 

stem from the importance of social capital within the Chinese business context.600 In contrast, 

due to the strong institutional context large firms in developed markets such as Europe and 

the USA rely more on formal business relationships. These are build on institutional-based 

trust grounded in the rule of law and the enforcement of legal rights making complex mar-

ket-based transactions across large distances possible without the need to personally know 

each other.601 Thus, while large firms in Europe and the USA can rely solely on their internal 

returns to scale602, large firms in China remain much more dependent on their local business 

environment. 

 

Entrepreneurial Orientation and Cluster-capability 

With regards to the interaction effects between clusters, EO, and cluster-capability the results 

suggest that a configurational model offers more useful explanations than a contingency 

model. 

In weak cluster environments firms that want to achieve high levels of sales performance rely 

heavily on their EO. As noted by Zahra and Covin, in such severely constrained environ-

ments opportunities are scarce and competition is fierce, while mere survival may be per-

ceived as accomplishment.603 In this case, a firm’s EO may provide an important differentia-

tion mechanism against competitors. It helps firms to seek and find the few growth oppor-

tunities present in their environment and thereby create a competitive advantage. The results 

of this study lend strong support for this argument and are further backed up by Wiklund 

and Shepherd who found that EO had its biggest positive impact on firm performance in 

resource constraint environments.604

For profitability as noted earlier, the only noteworthy exception is that in weak cluster envi-

ronments non-entrepreneurial firms with a strong cluster-capability score higher on profita-

 

598 See Park/Luo (2001), pp. 473ff. 

599 As shown by Li (2005, pp. 437f.) in his study on the importance of managerial ties in China, this also holds 

true for foreign invested firms. 

600 See Luo (2003), p. 1326. 

601 As shown by Zucker (1986), the growing complexity of the newly industrialized economy of the USA at the 

end of the 19th century required the production of trust that went beyond personal ties. This led to the crea-tion of a general institutional framework that built a common base for transactions between distant economic actors. 

602 See the results of Kukalis (2010) as discussed in section 2.4.2.  603 See Zahra/Covin (1995), p. 48. 

604 See Wiklund/Shepherd (2005), p. 85 and the discussion of their findings in section 3.1.3. 
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bility than on sales performance. While at first this finding might be surprising as high levels 

of profitability due to a firm’s cluster-capability would rather be associated with a strong 

cluster environment, it can be explained from a resource-based perspective. The part of Stra-

tegic Entrepreneurship that emphasizes the importance of exploitation as introduced by the 

RBV focuses traditionally on such things as refinement, execution, competency, skillfulness, 

effectiveness, and efficiency. In environments that are scarce in resources and opportunities 

firms with high levels of internal and external communication, the ability to establish and 

coordinate relationships, and upgrade their human resources seem to be particularly able to 

efficiently exploit the few opportunities they are being offered. Evidence for this is also pro-

vided by the case study company Importer, which is located outside of its industry’s main 

wood processing clusters. Although it experiences significant difficulties in its sourcing ac-

tivities, the company uses its strong cluster-capability to establish cooperative relationships 

with other western companies to pool supply demand and develop capable suppliers.605

Thus, while entrepreneurial firms may identify more opportunities than non-entrepreneurial 

but capable firms, the latter may be better able to fully capitalize on their exploitation. This 

suggests that for firms, which pursue profitability goals, having a strong cluster-capability 

may be desirable regardless of whether they are located in a strong or weak cluster environ-

ment. 

In contrast, in strong cluster environments, as it is to be expected, the leverage to achieve 

high levels of sales and profitability performance lies in the firm’s cluster-capability. This 

also explains the lowest performers in strong clusters, i.e. entrepreneurial yet incapable clus-

ter-firms. These results, although initially surprising, are consistent with prior findings by 

Covin and Slevin. The authors suggest that because of the abundance of opportunities in rich 

environments, the sole pursuit of an EO represents an unnecessary risk.606 These firms seem 

to be trapped into an excessive resource consuming frenzy of experimentation, search, and 

innovation without having the ability to appropriate the rents they create.607 As a conse-

quence, they suffer heavy costs due to their venturing out, but miss out on developing and 

exploiting the opportunities they discover. Similar findings are also reported by Wiklund 

and Shepherd who suggest that in opportunity rich environments performance might be 

improved by an inwardly focused strategy that puts emphasis on efficient exploitation.608

Thus, although entrepreneurship is a desirable quality it must be developed and applied 

with great care. It is equally necessary to commit fully to a valuable opportunity and devote 

enough resources to turn it into a rent-creating competitive advantage. 

These results and the findings derived from the analysis of the configurational model to Stra-

tegic Entrepreneurship are summarized in table 43. 

 

605 See section 4.4.2. 

606 See Covin/Slevin (1989), pp. 83ff. 

607 See figure 22. 

608 See Wiklund/Shepherd (2005), p. 86. 
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Sales Performance                          Profitability 

Entrepreneurial          Cluster-          Entrepreneurial          Cluster-

Orientation            Capability            Orientation           Capability 

Weak Clusters           9                                    9               (9)

Strong Clusters                                 9                                       9

Table 43 - Configuration-based leverages for increasing performance in clusters 

With the analysis of the structural model and the final discussion of the generated insights, 

this study has provided an answer to the second research question. After identifying an EO 

and a set of skills as relevant for creating and defending competitive advantages through 

clusters, table 43 illustrates how these firm-level characteristics influence performance under 

different cluster-contingencies. In weak cluster environments, the leverage to achieve high le-

vels of performance whether it is sales or profitability lies in the firm’s EO. Additionally, 

firms that pursue profitability oriented goals may also profit from the development of a ded-

icated cluster-capability. In strong cluster environments, on the other hand, firms profit the 

most from a cluster-capability as it enables the pursuit of a low-risk strategy, which capita-

lizes on the opportunities that abound in clusters. Furthermore as shown in figure 47, firms 

that venture out to explore new opportunities knowing that they have a strong cluster-

capability at their disposal to capitalize on their returns achieve the highest levels of perfor-

mance. 

With this in mind, the next chapter addresses the third and final research question and pro-

vides managerial recommendations on how to implement the findings of this study into or-

ganizational reality. 




6 Recommendations for Implementing the Identified Internal Charac-

teristics into Organizational Reality 

The results of the empirical analysis lend strong support for the validity of the configura-

tional model. The Configurational School to strategy argues that firms achieve lasting com-

petitive advantages, if they manage to achieve a “good fit” between their environment, strat-

egy, internal capabilities, and organizational structure. These four variables give rise to dis-

tinct configurations also known as gestalts or archetypes, which represent organizational forms 

that have proven to lead to firm success.609

Although not initially investigated, the Configurational School to Strategy suggests a distinct 

organizational structure that aligns the variables clusters, EO, and cluster-capability in an 

ideal fashion. It provides an answer to the third research question and is depicted in figure 

48. 
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Figure 48 - A configuration for cluster-firms 

 

609 See Miller (1990), p. 772. 
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In line with the exploratory nature of this study the proposed configuration is strongly 

grounded in its empirical results and the well established literature of the Configurational 

School to strategy. It should be noted, however, that the same four variables can give rise to 

different configurations. This is the notion of functional equivalence in Luhmann’s modern 

systems theory, which argues that different means can be used to arrive at the same end.610

This is in line with the pragmatist view to social science, which is followed in this study, and 

that acknowledges that there may exist answers to the research questions other than those 

provided here. Thus, firms may have a vast repertoire of instruments to succeed in clusters. 

Given that literature has yet to come up with a set of firm-level characteristics other than 

those explored here, the suggested organizational form should not be viewed as the one and 

only feasible in clusters. Rather, it should be seen as the concentrated essence of the results 

gained in this study that provides practical recommendations on how to implement the find-

ings into organizational reality. 

According to the Configurational School, distinct organizational forms arise through a com-

plex causal relationship that has its origin in the firm’s environment. For firms in strong clus-

ters, the environment is characterized by a dense population of related firms and institutions 

that form extensive links among each other. The level of competition is high as competitors 

frequently introduce new products and services and customers demand a continuous stream 

of sophisticated innovation. Yet, opportunities and resources abound.611 In such a complex 

and dynamic environment change is frequent and requires firms to be highly responsive to 

their cluster. From a strategy perspective adaptation is facilitated by the entrepreneurial abil-

ity to perceive opportunities and turn them into rent-creating competitive advantage.612

From a structural perspective, the Configurational School suggests the adoption of organic 

organizational structures.613

The organic firm strives to adapt to its environment by embracing flexible structures.614 To 

solve complex problems, it delegates authority to personnel with the greatest expertise, em-

phasizes open and lateral communication, and facilitates dense, diffuse, and reciprocal net-

work relationships across organizational units.615 By doing so, it stands at the opposite side 

of a continuum that subtends more mechanistic or bureaucratic structures. Bureaucratic 

firms are the idealized archetype of the large vertically integrated firm that appears to be 

optimal for stable and routine technology environments. Their structure comprises centra-

lized authority, hierarchical chains of command, and downward lines of communication.616

 

610 See Luhmann (1987), pp. 84ff. 

611 This is the notion of co-opetition as introduced by Porter in his diamond concept (see section 2.2.5) 612 See the results in section 5.5. 

613 See Mintzberg (1973), p. 49; Miller/Friesen (1978), p. 926; Mintzberg (1980), p. 337; Deutschmann (1995), p. 

40. 

614 The organic firm is also known as adhocracy or adaptive firm (see for example Mintzberg (1973), pp. 46f).  615 See Miller/Friesen (1978), p. 932; Mintzberg (1980), p. 338. 616 See Schrader/Lincoln/Hoffman (1989), p. 45. 

Recommendations for Implementing the Identified Internal Characteristics into Organizational Reality  199 

 

In contrast, in the organic mode little emphasis is put on hierarchy or formalization. Author-

ity is broadly delegated and a function of expertise not position.617 The highest leadership 

retains power for key decisions, yet discretion is given to lower level units as they have the 

knowledge to rapidly adapt to new situational demands.618 Hence, tasks are distributed flex-

ibly, not based on rigid job descriptions and to a certain degree everybody is involved in 

strategy-making.619

To move a system so decentralized towards common organizational goals, management em-

ploys a wide array of informal instruments of coordination and control. They can be sum-

marized into three sets of mechanisms: mutual adjustment, internal networks, and corporate 

culture. 

Mutual adjustment refers to direct real-world interaction and contact among key staff that 

takes place within and across departmental units. It includes informal contact among em-

ployees, temporary or permanent task-forces, teams, cross-functional committees, coordina-

tors, boundary spanners, and liaison officers. These open channels of communication enable 

wide information and knowledge sharing among the members of the organization. The aim 

is to facilitate direct links between experts who share common problems and might develop 

joint solutions together.620 On the other hand, the causality may also work in reverse. Intense 

lateral communication coordinates and binds teams with the rest of the organization by shar-

ing goals, information, knowledge, values, and norms.621

In both cases, these patterns of interaction give rise to cohesive yet open informal networks

among managers from different organizational units. Personal relationships, intensive direct 

communication, and frequent face-to-face meetings enable self-regulative processes of conti-

nuous adjustment and redefinition of individual tasks and responsibilities. Thus, work 

groups are often formed temporarily to take on particular projects and then dissolve again.622

Both mechanisms are complemented by a corporate culture of shared strategic objectives, 

symbols, norms, and values. They are conveyed through processes of socialization such as 

openly communicating the way things are done, workplace cooperation, company training, 

continuing education, and targeted recruitment policy. Although costly to develop, a corpo-

rate culture that promotes mutual adjustment and informal networks is a subtle yet powerful 

tool to coordinate the actions of the entire organization in the absence of formal organiza-

tional structures.623

 

617 See Miller/Friesen (1978), p. 927; Santoro/Chakrabarti (2002), p. 1168. 618 See Miller/Friesen (1978), p. 927. 

619 See Mintzberg (1980), p. 337; Travica (1998), p. 1227. 620 See Martinez/Jarillo (1989), p. 492. 

621 See Green/Covin/Slevin (2008), p. 361 and Travica (1998), p. 1239. 622 See Schrader/Lincoln/Hoffman (1989), p. 63. 623 See Deutschmann (1995), pp. 41ff. 
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It is evident then, that organic firms are driven by professional and highly skilled personnel

that favor cooperation, involvement, informality, and participative, knowledge-driven deci-

sion-making. Professionalism means that jobs are horizontally specialized requiring inten-

sive training, but little formalization. To reflect the demands of the environment, employees 

are deployed in small multidisciplinary project teams to boost the production of innovative 

goods and services.624 The emphasis on expertise and entrepreneurship also extends up-

wards to the firm’s top management. As shown by Miller and Toulouse, organic firms are 

likely to pick executives that fit their strategy and structure. That is, executives who feel that 

they are well in charge of things and who purse innovative future-oriented strategies.625 This 

congruence may work in both ways as executives also influence the structure of their firms to 

become congruent with their own personality: Entrepreneurial executives create organic 

firms, and in turn organic firms are more likely to have entrepreneurial executives.626

Thus, high decentralization with power and discretion given to lower level units, a low de-

gree of task and role formalization, the use of informal coordination mechanisms, and the 

presence of highly skilled personnel and entrepreneurial leaders are the decisive characteris-

tics of organic firm structures. They combine with an entrepreneurial strategy and a strong 

cluster-capability to form a distinct organizational configuration for cluster-firms (see figure 

48).  

At its core lies the notion that in clusters opportunities abound, but also that firms need dis-

tinct characteristics to perceive these opportunities, mobilize the required resources in re-

sponse, and manage them strategically to defend their competitive advantage in the long-

run.627

Firms meet these requirements by adopting an entrepreneurial strategy based on proactive-

ness, innovativeness, and risk-taking. This allows them to adapt their actions to the cluster 

environment and compete on innovation and technological sophistication. To support their 

venturing out and avoid getting lost in excessive experimentation, firms have to be able to 

appropriate the rents they create. This is met by a strong cluster-capability made up of the 

abilities to communicate effectively internally and externally, develop and coordinate inter-

firm relationships, and recruit, train, and retain skilled human resources. To implement both 

elements into organizational reality, firms should adopt organic structures. High decentrali-

zation and low formalization help firms to confront a dynamic cluster environment and stay 

responsive to suppliers, customers, competitors, and upcoming market trends. Informal in-

struments of coordination become the main mechanisms to align the actions of dispersed 

organizational members towards common goals. Finally, skilled personnel and an entrepre-

 

624 See Mintzberg (1980), p. 337 and Laursen (2002), p. 144. 625 See Miller/Toulouse (1986), p. 1405. 

626 See Miller/Kets de Vries (1982), pp. 247ff. 

627 See chapter 3. 
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neurial leadership reflect the fine balance between entrepreneurial opportunity and strategic 

advantage seeking behavior. 

To further prove the external validity of the proposed organizational form, empirical de-

scriptions of successful cluster-firms can be seen as tentative evidence for its practical suita-

bility. In the absence of more systemic firm-level data, the discussion relies upon a very li-

mited set of case study data. 

Throughout the Italian District School, researchers have given instructive descriptions of 

typical district firms. Brusco for example, differentiates between three types of firms.628 The 

first manufacture finished products and deliver them directly to end customers. They some-

times orchestrate a collective of firms of the second type, which are vertically specialized and 

carry out one or several production steps. The third type of firms operates outside the re-

spective industrial sector. Despite their size, all firms are described in an organic fashion as 

being highly decentralized through networks of semi-autonomous work units, subcontrac-

tors, and internal cooperative relationships.629 They are typically being led by entrepreneurial 

patriarchs or professional managers who recruit highly skilled workers and artisans to act 

swiftly on changing market demands. In fact, “technical know-how forms an integral part of the 

overall social heritage.”630 Coordination within and among firms is achieved primarily through 

informal means such as trust-based cooperation, shared values, and a sense of community.631

A philosophy that is commonly associated with organic firms. 

Additional insights can be derived from Saxenian’s case-based comparison between a thriv-

ing Silicon Valley and Boston’s stagnating and declining Route 128. In Boston, large vertical-

ly integrated firms lock-up technical skills and capacities and are highly reluctant to engage 

in inter-firm cooperation. Employees socialize mostly within firm-boundaries and are ex-

pected to slowly climb up the corporate hierarchy. The key to Silicon Valley’s success on the 

other hand, lies in the organic nature of its firms. Here, firms of all sizes including multina-

tionals such as Hewlett-Packard and Intel favor open networks of communication and ex-

change within and across firm boundaries. Technical expertise is valued above all and firms 

are commonly led by highly entrepreneurial individuals. This corresponds to decentralized 

organizational structures such as internal venture capital models, significant amounts of au-

tonomy given to product-based business units, and coordination based on common corpo-

rate goals.632

Taken together, the empirical results and the theoretical discussion of the proposed arche-

type provide the answer to the third and final research question: successful cluster-firms 

purse entrepreneurial strategies that are supported by a strong cluster-capability. Both ele-

 

628 See Brusco (1992), pp. 178ff. 

629 See Zeitlin (1992), p. 284. 

630 Brusco (1992), p. 182. 

631 See Asheim (2000), pp. 417f. 

632 See Saxenian (1994), pp. 54ff. 
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ments are implemented into organizational reality by adopting organic organizational struc-

tures of high decentralization and low formalization. They make extensive use of informal 

coordination mechanisms, which are costly to develop but particularly effective in the dy-

namism of strong cluster environments. Furthermore, entrepreneurial leaders and skilled 

personnel ensure a balanced trade-off between the exploration of new opportunities and the 

exploitation of the rents that are being created. 

With this in mind, the concluding chapter will provide a comprehensive summary of the 

results gained in this study, address some of their limitations, and suggest areas of theoreti-

cal extension. 




7   Conclusion 

 

7.1   Summary of Results 

At the outset of this study laid the notion that up until recently the cluster discourse paid 

little attention to the individual cluster-firm. Instead, researchers, practitioners, and policy 

makers alike focused almost exclusively on the cluster as a whole, which came at the expense 

of the individual firm. Thus, while there is a well established body of knowledge on the ca-

pacity of clusters to promote regional development and national prosperity, there is little 

account of internal characteristics that enable the firm to create and defend competitive ad-

vantages through clusters. Given that the forces of globalization and rapid technological 

change will lead to more geographical concentration of economic activity rather than less, 

top managers need to know what they can do to profit from this trend.  

Early on in the research process, however, this study exposed that there is no common 

agreement in the literature on a unified and meaningful definition of clusters. Instead, differ-

ent concepts such as agglomerations, regional networks, learning regions, etc. are all treated 

as they were only one, i.e. clusters. This made it necessary to first review the Schools of 

Thought that have contributed the most to the current understanding of the cluster pheno-

menon and identify the elements that could be integrated into a meaningful definition. These 

elements include the notion that economic activity of firms and institutions tends to special-

ize and cluster geographically, that in some instances these actors are interrelated, and that 

were they are this represents the precondition to build formal and informal links to achieve 

common goals. The definition resulting from this endeavor views clusters as a “geographical 

concentration of linked firms and institutions that are related to each other in terms of a common re-

source-base and/or product-market.” 

This definition made it possible to bring order into chaos and separate studies that investi-

gate the relationship between clusters and firm performance from those that claim to do so, 

but whose methods do not. A comprehensive review of these studies led to a baseline model 

that guided the remainder of the research process. It exposed the need to investigate: 

 

(1) What internal characteristics allow firms to create and defend competitive advantages 

through clusters? 

To answer this research question, this study applied the fields of entrepreneurship and stra-

tegic management as the theoretical frameworks of analysis. Using a contingency and a con-

figurational perspective to strategy, the theoretical discussion revealed that firms need an 

entrepreneurial orientation to perceive the opportunities that abound in clusters and mobilize 

the required resources in response. A distinct cluster-capability is then necessary to appropri-

ate the rents that are created and defend the competitive advantages in the long-run. 
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Using theoretical deduction and a well established body of existing literature, entrepreneuri-

al orientation was shown to consist of a firm’s willingness to act proactively towards oppor-

tunities, depart from existing lines of operations by committing a considerable amount of 

resources to innovations, and take well calculated and managed risks. These characteristics 

provide firms in clusters with the ability to find opportunities that others have overlooked, 

thereby differentiating them from their competitors. With regards to a distinct cluster-

capability, the literature has yet to come up with a set of skills that may be of relevance in 

clusters. This required an inductive case study based exploration to identify the skills that 

build up to a distinct cluster-capability. Using data from 14 German manufacturing compa-

nies in China’s industrial clusters, the research process gave a comprehensive account of 

skills that firms need in clusters. It also explained how these skills assist firms in turning op-

portunities into competitive advantages and defending them in the long-run. The findings 

show that a cluster-capability is a higher-order capability that consists of the skills to effec-

tively communicate with external cluster actors to gather information on upcoming market 

trends, changing customer needs, and new combinations that could potentially disrupt in-

dustry structure and lead to new market niches, disseminate this information to internal or-

ganizational units that can make the most use out of it, coordinate and maintain access rela-

tionships, and continuously recruit, develop, and retain skilled personnel and entrepreneuri-

al leaders. 

The literature on clusters, the theoretical model, and the case study data suggested that the 

extent to which firms actually apply these characteristics depends on the qualities of their 

local environment. This triggered further investigation into the question: 

 

(2) How do these internal characteristics influence firm performance under different cluster con-

tingencies?   

This second research question was approached through an empirical survey that was con-

ducted in China among 227 domestic firms. Using a PLS path model, the findings first con-

firmed the general assumption of the literature that clusters have a positive effect on firm 

performance. That is, unless they pursue an entrepreneurial strategy that is not backed up by 

a well-developed cluster-capability. These firms, it was found, show particularly low per-

formance outcomes. Although initially surprising, linking these findings with previous stu-

dies showed that pursuing an entrepreneurial strategy in clusters is a risky venture that can 

lead to a resource-consuming frenzy of experimentation, search, and innovation. Unless 

firms are equally able to appropriate the returns they create, the sole pursuit of an entrepre-

neurial strategy leads to failure. Thus, entrepreneurship is useless in clusters when capability 

is lacking. 

On the other hand, firms that support their venturing out with a strong cluster-capability 

and devote enough resources to turn potentially valuable opportunities into lasting competi-

tive advantages are able to achieve the highest levels of performance. This suggests that 
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while the leverage in weak cluster environments lies in a firm’s entrepreneurial orientation, 

firms in strong clusters should first develop a distinct cluster-capability. It is a low-risk strat-

egy with relatively high returns as it capitalizes on the opportunities and resources that ab-

ound in strong cluster environments. Only upon developing a strong cluster-capability made 

up of skills to communicate externally and internally, coordinate and maintain access rela-

tionships, and recruit and retain skilled personnel should firms attempt to venture out in 

search for new combinations and unmet demands. 

In sum, the results of the testing stage and the answers it provided lend strong support for 

the proposition that firms need to align their internal characteristics to external cluster-

contingencies. Within the literature on strategy and entrepreneurship, one strand that em-

phasizes this need is the Configurational School to strategy. It postulates that firms are de-

scribed by a distinct point in a four dimensional space made up of environment, strategy, 

capability, and structure. Although not initially investigated, the explored firm-

characteristics and cluster-contingencies provided valuable hints towards a feasible organi-

zational structure that could provide an answer to the final research question: 

 

(3) How can these internal characteristics be implemented into organizational reality?  

Based on the results gained from both empirical studies and an enfolded set of relevant lite-

ratures, it was possible to sketch out a configuration for cluster-firms and provide practical 

recommendations on how to implement it into organizational reality. Successful cluster-

firms pursue entrepreneurial strategies that are backed up by a strong cluster-capability. To 

implement both elements into organizational reality, firms should adopt organic organiza-

tional structures. Decisive design elements include a high degree of decentralization and low 

formalization. They are necessary to cope with the dynamism of strong cluster environments 

and stay responsive to unmet needs, upcoming market trends, and competitive develop-

ments. Informal instruments of coordination such as mutual adjustment, internal social net-

works, and a corporate culture that promotes cooperation and knowledge sharing are the 

main mechanisms to coordinate dispersed project teams towards common organizational 

goals. The effects of these efforts are amplified in firms that recruit, develop, and retain high-

ly skilled personnel and entrepreneurial leaders. Evidence that provides tentative support 

for this proposition can be found in firms located in Italy’s industrial districts and Califor-

nia’s high technology districts that are commonly described in an organic fashion.

In sum, the results and findings of this study provide a consolidated answer to the overrid-

ing research question: 

 

How do firms create and defend competitive advantages through clusters?

They do so, by proactively scanning their cluster environment to seek out new opportunities 

and innovate in response to unmet demand and newly evolving market niches. A willing-

ness to take well-managed and calculated risk leads entrepreneurial firms to depart from 
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mover advantages are further backed up by a distinct cluster-capability that enables them to 

appropriate the returns they create and turn them into lasting competitive advantages. By 

doing so, successful cluster-firms pursue a balanced trade-off between exploration and ex-

ploitation that is reflected in their organic organizational structure. 

 

7.2   Limitations 

Like any scientific research attempting to capture the full extent of complex social phenome-

na, the model and propositions developed here need further exploration and testing. The 

case study and the survey were both designed as cross-industry studies. While this enhances 

the external validity and generalizability of the results, more fine-grained industry specific 

studies could reveal additional insights. The question remains as to what extent the results of 

the studies hold true, if they are performed exclusively in knowledge-based industries or 

even service industries such as finance, consulting, media, or logistics.  

Another limitation concerns the data that was collected during the empirical survey. As 

noted earlier, information on both the dependent and independent variables were gathered 

from the same key informants. While all necessary precautions were taken to avoid common 

method bias, it would be interesting to repeat the investigation with actual financial perfor-

mance measures. Yet, the results from the data collection revealed that Chinese managers are 

highly reluctant to provide financial performance data. Future studies attempting to use ac-

tual financial data should therefore probably be conducted in more open cultural settings. 

The lack of quantitative data also posed a challenge in identifying clusters and delineating 

their boundaries. As an emerging market country, China lacks a consistent statistical data 

set. To identify clusters that would eventually serve as research locations for the case study, 

the investigation therefore had to be limited to selected municipalities and provincial capitals 

that provided the most coherent set of data. While this posed no major challenge for the case 

study investigation as measures were taken to complement the quantitative top-down ap-

proach with a qualitative bottom-up approach, it did pose an obstacle to the empirical sur-

vey. Similar to the studies conducted by Kukalis, Wennberg and Lindqvist, as well as Gilbert 

and colleagues633, it would have been desirable to a priori identify and delineate all clusters 

that are present in China and subsequently select firms that would participate in the survey 

based on whether they are located inside or outside of their respective industry clusters. This 

could then be complemented by a self-assessment of the key informants. This approach 

could reveal whether there are differences in firm behavior or performance when firms are 

located in second- or third-tier clusters as opposed to leading edge clusters such as Shanghai. 

While increasing the robustness of the findings, it could also reveal to what extent managers’ 

perceptions conform to the actual reality of their local cluster environment. 

It would therefore be desirable to replicate this study in different cultural settings. 

 

633 See Kukalis (2010); Wennberg/Lindqvist (2010); Gilbert/McDougall/Audretsch (2008). Conclusion   207 

 

7.3   Outlook on Further Research 

This research study represents a first step towards bringing the cluster discourse back to the 

firm. To this end, it has identified several characteristics that allow firms to create and defend 

competitive advantages through clusters. The fact, that the configurational model explains 36 

% and 48 % of variance of sales performance and profitability, respectively, suggests that 

there are more firm-level characteristics that govern the relationship between clusters and 

firm performance. 

For example, the identification of relevant cluster-skills was based on a case study of German 

companies in China’s industrial clusters. While this had the advantage of treating the sample 

as quasi-experiments, it could very well be that there are more skills that are relevant in clus-

ters. China is a country that traditionally bases high importance on personal relationships 

and informal networks. Therefore, all case study companies confirmed that these skills are 

particularly important to establish links in clusters. Although the results were grounded in 

existing literature, these insights could have come to the expense of other skills such as ab-

sorptive capability. Furthermore, this very fact also means that all companies in China 

whether or not they succeed in developing them put particular emphasis on relational skills. 

These skills are therefore likely to be less a differentiator than they might be in cultural set-

tings that put greater emphasis on market-based transactions and arms-length relationships. 

This means that their impact on performance is likely to be understated. Thus, further re-

search needs to be done to assess the true impact of relational skills on the relationship be-

tween clusters and performance as well as identify additional skills that may also be of re-

levance in clusters. 

Second, the results of the empirical analysis showed that firms pursuing entrepreneurial 

strategies while lacking a strong cluster-capability exhibit the lowest performance outcomes. 

Thus, while proactiveness, innovativeness, and risk-taking remain important levers in weak 

cluster environments, it is evident that firms in strong clusters need to pursue other strate-

gies that are valuable in and of themselves. In strong cluster environments resources and 

opportunities abound and potential investors are more likely to provide capital to help seize 

these opportunities. Therefore, future research should examine low-risk strategies that are 

designed in response to such rich environments. For example, the industrial district litera-

ture shows that firms in districts purse asset-light strategies by conducting extensive out-

sourcing to lower their fixed costs and remain flexible in case markets shift unexpectedly, 

while larger firms and intermediary agents orchestrate networks of vertically specialized 

suppliers.634 Similarly, the work on California’s technology districts shows how large firms 

outsource a significant amount of R&D activities to nearby universities and start-up firms 

thus holding the costs of innovation and the associated risks off their balance sheets.635 Fu-

 

634 See Brusco (1992), pp. 178ff. 

635 See Saxenian (1990), pp. 54ff. and Storper (1997), pp. 9ff.  
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ture research could put these strategies under further scrutiny and explore the content of a 

distinct “Cluster Orientation”, that is, a strategy designed to seek and identify the opportuni-

ties that abound in clusters and undertake low-risk ventures in their response.  

Third, the proposed configuration for cluster-firms opens up another promising avenue for 

further research. Future studies could take the proposed organizational structures and coor-

dination mechanisms as starting point and test their empirical validity in various cluster-

contingencies. Beyond what has been proposed here, an additional structural element that 

could be of relevance for firms in clusters relates to Kale and colleagues’ concept of a dedi-

cated alliance function.636 Similarly, it could be of benefit for cluster-firms to create a dedicat-

ed “Cluster Function”. Such a function could act as a central boundary spanning coordination 

unit that facilitates interactions between the cluster-firm and its local environment. For local 

partners willing to enter into access relationships it could provide a single point of contact, 

while internally it could be used as a powerful signal of commitment towards the local envi-

ronment and as a consolidation point to facilitate learning about the dynamics that take place 

in the cluster, improve the allocation of resources towards important local projects, and eva-

luate cluster related outcomes. Future studies may therefore wish to explore the content of a 

potential cluster function and put its empirical validity to a test. 

Lastly, throughout this study the presented literatures on clusters as well as the findings de-

rived from both studies show the importance of skilled human resources and entrepreneurial 

leaders in implementing entrepreneurial strategies and developing a strong cluster-

capability. Thus, future studies could examine if a particular type of people and personalities 

are more suited to interact with their firm’s local cluster environment than others. For exam-

ple, it could very well be that managers who feel that they are well in charge of things are 

more likely to open up their departments and firms to outside influences than managers who 

depend on their position to exercise power and authority. 

In conclusion, by putting the individual firm back into the center of attention this study has 

opened up new and promising avenues for studying the cluster phenomenon. Thus, future 

studies may go beyond these initial findings and explore all areas related to the individual 

firm to extend our current understanding on how firms compete in clusters. 

 

636 See Kale/Dyer/Singh (2002), p. 752. 
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Appendix 2: Remaining Landscapes of regional cluster configurations 
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