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ABSTRACT 

This dissertation develops and tests the first theoretical model to understand 

and explain the differential impact of clusters and industrial agglomerations on 
both entrepreneurship and the relationship between entrepreneurship and 
development at the regional level. Clusters and entrepreneurship face high 

visibility among academics and policyrnakers, given that similar historical 

conditions explain their resurgence, and similar potential impacts on employment 

and innovation highlight their socio-economic importance. Yet conceptual, 
theoretical, and methodological constraints prevent the study of their relationship 

and joint impact on regional development. 

This dissertation aims to make theoretical and practical contributions 

addressing these constraints. Defining entrepreneurship as the creation of new 

organisations and a cluster as a geographically proximate group of interconnected 

firms and institutions in related industries, this study creates an intrinsic paradigm 
in which clusters, creation of organisations, and regional development are 
distinguished from industrial agglomerations, entry, and industry growth, 

respectively. Based on this intrinsic paradigm and a socio-economic approach, it 

elaborates a theoretical model that hypothesises a synergy between the liability of 

newness faced by new firms and the provision of external economies, established 

relationships, legitimisation processes, and complementary linkages by clusters. 

To empirically test the model, this study uses the 97 German Planning 

Regions as units of analysis, a multiple method and data approach to measure and 

identify clusters, and an OLS fixed-effect model to test the hypotheses. Clusters 

are measured using both quantitative secondary data and qualitative data from the 

existing literature on clusters and a survey of German regional experts in 31 

regions. Entrepreneurship is measured using a four-year (2000-2003) pooled data 

taken from the German GEM dataset. 

The results show that clusters matter to entrepreneurship and to the 

relationship between entrepreneurship and regional development, but industrial 

agglomerations do not. Based on the theoretical elaboration and these results, this 

dissertation outlines theoretical contributions, practical implications for academics 

and policyrnakers, and directions for future research. 
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1. INTRODUCTION 

I. I. Motivation and Research Problem 

The interaction between organisations and their contexts is critical to foster 

not only organisational creation and performance but also regional and country 

competitiveness and development (Stinchcombe, 1965; Thompson, 1967; Conti, 

Malecki, and Oinas, 1995; Porter, 1990; 1998). Both a special organisation (the 

new and young firm), and context (clusters or geographically proximate groups of 
firms and institutions in related industries, linked by economic and social 
interdependencies) have emerged as important issues in the policymakers' agenda, 

and also as strong lines for research during the last decade. 

Interest in entrepreneurship and clusters is found in each part of the value 

chain of creation A. e. academic and policy research, diffusion A. e. research and 

policy publications and popular press-, and implementation -i. e. entrepreneurship 

and cluster initiatives- of new knowledge on entrepreneurship and clusters (cf. 

Rocha, 2004; Van der Linde, 2003; Busenitz et al 2003 for a review). The evidence 

is even stronger when the study and diffusion of the phenomena are 

institutional ised through specialised journals, endowed chairs, international 

conferences, international organisms' policy units, and national policies. For 

example, relevant international organisms such as the World Bank, OECD, the 

European Commission, UNIDO, and UNCTAD have created specialised units, 

launched international conferences, or suggested policy options on 

entrepreneurship and/or clusters'. Also, national governments from both developed 

and developing countries are adopting entrepreneurship and cluster policies to 

promote economic development 2. As a consequence, it is no surprise that 

"hundreds of cluster initiatives have been launched involving virtually all the 

regions of the world" (Porter, 2003a: 5) and that a similar conclusion may be 

reached for entrepreneurship in the next few years (cf. Reynolds et a]. 2004; 

European Commission, 2003). 

' See, for example, World Bank (2000), OECD (1996; 1998; 1999; 200la-b; 2002; 2003), the 
European Commission (2003; Observatory of European SMEs, 2002), UNIDO (2001; Nadvi, 1995; 
Ceglie and Dini, 1999), and UNCTAD (2004).. 

2 See, for example, Reynolds et al. (2000: 6), Sexton and Landstrom (2000), DTI (2001), Porter 

et al. (2001), OECD (1999; 2001,2002); UNIDO (2001). Kantis et al. (2002), and Pietrobelli and 
Rabellotti (2004). 
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At least two interrelated reasons explain the increasing interest in 

entrepreneurship and clusters. Firstly, they are viewed as a solution to generate 

jobs and increase competitiveness in light of the drastic changes in the economic, 

institutional, and technological environment since the 1970s. In effect, the intrinsic 

rigidity of the independent large firm-based system was incompatible with the fast 

pace of change and the consequence was an increase in unemployment, due to both 

closures and productivity imperatives. Therefore, entrepreneurship and clusters 

were viewed as two elements of the new productive system replacing the previous 

one to generate jobs and increase competitiveness. A shift of emphasis from mass 

to flexible production, from independent firm-based to regional network-based 

system, and from established large firms to new and small firms emerged as part of 

the solution (Piore and Sabel, 1984; Saxenian, 1994; Conti, Malecki, and Oinas, 

1995). Secondly, as a consequence of the previous reasons, academics revisited 

and empirically researched the old ideas of industrial districts (Marshall, 1920 

[1890]) and entrepreneurship as innovation by newly created firms (Schumpeter, 

1934: 66). The works of Birch (1979; 198 1) in the entrepreneurship field and Porter 

(1990) in the cluster one have definitively placed these topics as a priority in the 

policyrnakers' and academics' agenda. 

Despite this interest, research on the impact of clusters on entrepreneurship 

and their joint impact on development at the regional level is lacking. In effect, 

researchers have studied specific kinds of clusters, such as industrial districts 

(Sforzi, 1990; Visser, 1999, Fabiani et al, 2000) and high technology clusters 

(Keeble and Wilkinson, 2000), using established SMEs as the unit of analysis 

(focus on size) rather than entrepreneurship (focus on new firms). Those 

researchers studying regional factors affecting firm births (cf. Reynolds, Storey, 

and Westhead, 1994) have not focused on clusters as such, but on the proportion of 

SMEs or economic specialisation in a region. Finally, those studying founding and 

failure rates (Hannan and Freeman, 1989; Baum and Mezias, 1992; Lomi, 2000; 

Sorenson and Audia, 2000) have focused on only single industries and one 

dimension of clusters -that is agglomeration of economic activity-, without 

analysing entrepreneurship societal level outcomes (Low and MacMillan, 1988; 

Low, 2001; McGrath, 2003: 515). 

Conceptual, theoretical, and methodological reasons in the entrepreneurship, 

cluster, and regional development fields explain the gap between the academic and 
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policy interest in clusters and entrepreneurship, and the little research on their 

relationship and joint impact on development at the regional level. 

From the conceptual standpoint, the multidisciplinary nature of 

entrepreneurship (Brush et al. 2003), clusters (Porter, 1998), and development 

(Sen, 1999) has led to different conceptual isations that illuminate different 

dimensions of these phenomena, but prevent research and policy focus and 

evaluation. In effect, different realities such as the entrepreneur, self-employee, 
SMEs, new firms, entrance, and innovation are called entrepreneurship; a similar 

variety is found in clusters studies, in which industrial agglomerations and clusters 

are used interchangeably. 

From the theoretical standpoint, the rich variety of approaches has not yet 

consolidated to set strong theoretical basis in the entrepreneurship, cluster, and 

regional development fields. Therefore, there is a pressing need for more 
theoretical basis in the entrepreneurship (Davidsson et al. 2001), cluster (Bergman 

and Feser, 1999; Martin and Sunley, 2003), and regional studies (Markusen, 2002; 

2003; Cheshire and Malecki, 2004: 263) fields. 

In addition, more research taking the region as unit of analysis and object of 
development is needed in the entrepreneurship, cluster, and regional development 

field. As for the entrepreneurship field, the regional level of analysis is 

theoretically lacking. In effect, the region, used as a unit of analysis to investigate 

antecedents, processes, and outcomes of entrepreneurship, is absent in early 

entrepreneurship theoretical models (Bruno and Tyebjee, 1982), as well as in 

newer ones (Shane, 2003; Caree and Thurik, 2003; Wennekers and Thurik, 1999). 

As a consequence, the percentage of studies at the regional level in topjoumals is 

less than 4% (Davidsson and Wiklund, 2001; Busenitz et al. 2003). The trend 

seems to be reversed with the appearance of regional studies on entrepreneurship 

(cf. Storey, 1984; Reynolds, Storey, and Westhead, 1994; Acs and Storey, 2004) 

and the resurgence of the industrial district literature, but in this later case there is a 

need for abstracted theoretical analysis of the rich descriptions offered by the 

myriad of case studies. Also, the focus on individual or industry level rather than 

societal level outcomes prevents theoretical developments as to how 

entrepreneurship affects regional development. There is still an overwhelming 

emphasis on individual level outcomes (Davidsson and Wiklund, 2001, Busenitz et 

al. 2003), which is likely to continue in the future despite the increasing interest in 

more contextual level entrepreneurship studies (Reynolds et al. 1999; Thornton, 
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1999; Schoonhoven and Romanelli, 2001). Both the emphasis on individual level 

outcomes (Shane, 2003: 5) and contextual antecedents rather than societal 

outcomes of entrepreneurship (Hannan and Freeman, 1989; cf. Thornton, 1999 for 

a review) are rooted tendencies in the field that will take time to re-orient towards 

more societal level outcomes studies, one of the defined purposes for the 

entrepreneurship field (Low and MacMillan, 1988; Baumol, 1993; Low, 2001; 

McGrath, 2003). 

A similar theoretical limitation is found in the cluster literature and regional 

studies. With regard to the former, the unit of analysis is the cluster rather than the 

region (Porter, 1998), and the outcomes are analysed mainly at the cluster rather 
than the regional level (cf. Porter, 1998; SOlvell et al. 2003) although some 

correlation analysis between cluster and regional level has begun to emerge 
(Porter, 2003b). As for regional studies, both the new economic geography 
(Krugman, 1991; 1998) and endogenous growth approaches in urban studies 
(Glaeser et al. 1992) consider the region as support for economic logic rather than 

as a reality with specific features and object of development. Therefore, their 

approaches are focused on industry-city growth rather than regional development. 

Finally, from the methodological standpoint, the previous conceptual and 

theoretical constraints coupled with lack of data availability undermine the 

empirical methods to measure and identify entrepreneurship, clusters, and regional 
development and test their relationships. 

These research limitations have their policy correlate, because defining the 

object and targets of policy (conceptual level) and the actions to achieve the 

desired outcomes (theoretical level) are the necessary steps to evaluate those 

outcomes in a later stage (methodological level). Policymakers have no clear 

guidance upon which to base coordinated policies on entrepreneurship, clusters, 

and regional development, given that to know how and why clusters are associated 

to entrepreneurship and regional development is an important requirement to 

design and evaluate policies. 
Given the evidence and motivations for the increasing interest in 

entrepreneurship and clusters, and the limited research on their relationship and 

impact on regional development, the present study aims to tackle the following 

research need or problem: clusters and entrepreneurship face high visibility 

among academics and policymakers given that similar historical conditions 

explain their resurgence and similar potential impacts on employment and 
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innovation highlight their socio-economic importance. Yet, conceptual, theoretical, 

and methodological constraints prevent the study of the impact of clusters on 

entrepreneurship and theirjoint impact on development at the regional level. 

1.2. Objectives and Research Questions 

This dissertation aims to make a theoretical and practical contribution 

meeting the need for studies on the impact of clusters on entrepreneurship and 

entrepreneurship societal outcomes. To this end, it aims to answer the following 

generic research questions: Do clusters matter to entrepreneurship and 

entrepreneurship outcomes at the societal level? Why (or Why not)? 
These generic research questions are broad enough to stimulate an entire 

research programme, However, the empirical nature of the present study requires 

more specific research questions to guide the formulation of testable hypotheses. 

Four criteria are put forward to set the framework and formulate the concrete 

research questions of this dissertation in order to make a theoretical and practical 

contribution: the what (phenomena and concepts), the how (relationships), the why 

(theories and assumptions), and the whatfor (implications) (cf. Reynolds, 1971; 

Whetten, 1989; Singleton and Straits, 1999). The first three criteria are the basic 

building blocks for a theoretical contribution and are related to the theoretical goals 

of understanding, describing, and explaining (Reynolds, 1971; Whetten, 1989; 

Singleton and Straits, 1999); the fourth criteria is the basic building block for a 

practical contribution and is related to the practical goal of control, change 

(Reynolds, 1971: 4) or prescription. What follows is a description of each of these 

four elements, the associated research needs in the entrepreneurship and cluster 

fields, and the specific research questions of this dissertation. 

1.2.1. The What 

This criterion refers to the phenomena and associated concepts, which, in 

theoretical terms, are the variables of the conceptual model of the study (Whetten, 

1989; Singleton and Straits, 1999). 

Therefore, a first criterion to tackle the research problem and make a 

theoretical contribution is to clearly define the phenomena: entrepreneurship, 

clusters, and development. Given the multidimensional and multilevel nature of 
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clusters, entrepreneurship, and development, any answer to the question about the 

impact of clusters on entrepreneurship and entrepreneurship societal outcomes will 

depend on how these phenomena are defined and measured. Different theories 

have contributed their own vocabulary and set of assumptions, stressed different 

dimensions, and identified different causal antecedents and effects. This conceptual 

variety helps to illuminate different aspects of entrepreneurship, clusters, and 
development but also makes it difficult to evaluate their relationship because 

different units of analysis are handled as if they were only one. Therefore, the first 

specific objective of this dissertation is to provide a conceptual and operational 

definition of entrepreneurship, clusters, and development based on an extensive 

review of the literature. 

1.2.2. The How 

Once the phenomena are conceptualised and measured, a second criterion to 

tackle the research problem empirically is to analyse how the concepts are related 
(Whetten, 1989; Singleton and Straits, 1999). 

This dissertation formulates the relationships of interest comparing regions 

with clusters and regions without clusters to isolate the contributions of clusters at 

the regional level. The few studies that have used comparative research designs 

(Westhead and Storey, 1994; Visser, 1999; Fabiani et al. 2000) have focused on 

specific clusters to evaluate firm level rather than regional level outcomes, and 

used small and medium-sized companies -that is focus on size- rather than new 

firms -that is focus on age- as units of observations. 

Therefore, the first relationship of interest of this dissertation is the impact of 

clusters on entrepreneurship at the regional level. The first specific research 

question of the present study is the following: Is the level of entrepreneurship in 

regions with clusters higher than that of regions without clusters? 

To complete the How criterion it is necessary to specify the relationship 

between clusters, entrepreneurship, and regional development. An extensive 

review of the impact of clusters on development shows that different studies have 

mixed different units and levels of analysis, taking the positive impact of clusters 

on firm performance or industry growth as evidence of the contribution of clusters 

to higher levels of analysis (cf. Glaeser et al. 1992; Baptista and Swann, 1998). 

Thus, these studies assume that firm level and industry level outcomes translate 
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directly to regional and national levels, which is a typical conclusion of economic 

studies based on methodological individualism (cf. Section 1.5). 

In addition to methodological individualism in cluster studies, the 

entrepreneurship field calls for more studies on societal level outcomes, rather than 

relative performance among firms (Venkataraman, 1997; Low and MacMillan, 

1988; Low, 2001). In effect, given the corporate scandals at the end of the 

millennium together with the newness of the entrepreneurship field, there is both 

an opportunity and a pressing need for a social justification of entrepreneurship 

(McGrath 2003: 524; Stinchcombe, 1997), critically assessing the assumption that 

profit-maximisation at the firm level directly translates to societal level outcomes 

(Rocha and Ghoshal, 2004). 

The need for a clear specification of the outcome variable in cluster studies 

and more societal level outcomes studies in the entrepreneurship field, leads to the 

second relationship of interest of this dissertation: the moderating impact of 

clusters on the relationship between entrepreneurship and development at the 

regional level. Therefore, the second specific research question of this study is the 

following: Is the relationship between the level of entrepreneurship and regional 

development stronger in regions with clusters than in regions without clusters? 

1.2.3. The Why 

The previous two research questions fulfil the What and How criteria for a 

potential good theory, but they say little about the why (Whetten, 1989). The Why 

criterion is especially relevant given the important gap between the academic and 

policy interest in clusters and entrepreneurship, and the little existing research on 

their relationship and joint impact on development at the regional level. In effect, 

the entrepreneurship (Davidsson et al. 2001), cluster (Bergman and Feser, 1999), 

and regional studies (Markusen, 2002; 2003; Cheshire and Malecki, 2004: 263) 

fields face important pressure to demonstrate theoretical underpinnings. 

Therefore, to move from description to explanation the third and final 

specific research question of this study is the following: if regions with clusters 

are associated with different levels of entrepreneurship and stronger relationships 

between entrepreneurship and regional development, what factors explain those 

differences? 
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The What, the How, and the Why are the basic ingredients for a theoretical 

contribution. The What and How describe, while the Why explains (Whetten, 

1989: 491). Therefore, taken together, these three criteria provide the basic 

elements for achieving the theoretical goals of understanding, describing, and 

explaining. The final criterion, the What for, directly aims at the practical 
implications of this dissertation. 

1.2.4. The Whaffor 

A final criterion to tackle the research problem is the normative implication 

of the answers to the previous three specific research questions for academics and 

policyrnakers. Positive theories in social sciences are also normative theories 

(Ghoshal and Moran, 1996) in the sense of giving either implicit or explicit 

prescriptions for changing behaviours. In effect, "social sciences carry a special 

responsibility because of the process of the double hermeneutic: its theories affect 

the agents who are its subject matter" (Ghoshal and Moran, 1996: 39). This relates 

to the scientific goal of control or change (Reynolds, 1971: 4). Therefore, the final 

specific goal of this dissertation is to propose implications for academics and 

policyrnakers based on its theoretical contribution. 

Summing up, the overall aim of this dissertation is to answer the previous 

three research questions and based on the What, How, Why, and What for criteria 

make a theoretical and practical contribution. The theoretical contribution is related 

to understanding and explaining how and why clusters impact on entrepreneurship, 

and on the relationship between entrepreneurship and regional development. The 

practical contribution is related to prescription, providing theoretical and empirical 

bases for future research and policyrnaking on clusters, entrepreneurship, and 

regional development. 

Given that conceptual ambiguity affects theory building, theory testing, and 

policy prescription, the main thrust of this dissertation is that understanding the 

phenomena object of study comes before explaining causality and prescribing 

policies. In effect, defining the phenomena that are the building blocks of a theory 

is the first step in theory building, and determines the quality of the consequent 

explanation and prescription (Whetten, 1989; Rocha and Ghoshal, 2004). 
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The literature on the impact of industrial agglomerations on entrepreneurship 

exemplifies this tenet. For instance, population ecology predicts an inverted U 

relationship between density and foundings (Hannan and Freeman, 1989; Shane, 

2003), while the incubator regions literature and the regional literature in general 

show a positive association between increasing density, as measured by 

specialisation indices or proportion of SMEs, and firm births (Reynolds, Storey, 

and Westhead, 1994; Audretsch and Fritsch, 1994; Thornton, 1999). These 

disparate results are a consequence of differences in conceptual definitions and 

units of analysis, which in population ecology studies are foundings and industry 

or industry-region while in regional studies are generally new firms and regions, 
3 respectively . 

Understanding and solving these kinds of puzzles means that a key criterion 

guiding the present study is the preference for capturing real phenomena rather 

than using readily available theories, methods, or data. As Nobel Laureate Amartya 

Sen points out, "if an underlying idea has an essential ambiguity, a precise 
formulation of that idea must try to capture that ambiguity rather than attempt to 

lose it. Even when precisely capturing an ambiguity proves to be a difficult 

exercise, that is not an argument for forgetting the complex nature of the concept 

and seeking a spuriously narrow exactness. In social investigation and 

measurement, it is undoubtedly more important to be vaguely right than to be 

precisely wrong" (Sen, 1990: 45). 

Based on the aim of understanding, and the preference for capturing real 

phenomena, this dissertation is more phenomena-driven rather than theory or 

method-driven. In effect, the research problem and questions of this study are 

phenomena-driven rather than theory or method-driven because their origin is 

reality in itself rather than a new or existing theory or methodology (cf. Thietart et 

al 2001: 41; McGuire, 1983: 10; Singleton and Straits, 1999: 65 )4 . For this reason, 

3 Note that these disparate results are not driven bý different research methods, which in the case 
of population ecology is longitudinal and in that of regional studies is generally cross-sectional. In 
effect, the issue is that population ecology predicts decreasing rate of foundings at higher densities. 
while regional studies predict the opposite. Section 1.5 further analyses this issue, which is an 
special case of reductionism. 

' Nelson and Winter would define this distinction in terms of formal and appreciative theorising 
(1982: 46). The former is concerned Nvith building theory per se or testing specific aspects of the 
theory. In contrast, appreciative theorising start with questions that are interesting per se and use 
existing theory as an organising framework for appreciation. A similar approach is that of grounded 
theory (Glaser and Strauss, 1967). However, the only similarity with the latter is that of starting 
from phenomena avoiding an), kind of a-priori reductionism. In effect, this dissertation is not 
concerned with building new theory or committed with qualitative research, as grounded theory 
does. 
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the aim is neither to test a particular theory nor to use a new method to test known 

phenomena, but to have a richer understanding of the role of clusters in fostering 

entrepreneurship and its outcomes at the regional level. As a consequence, this 

study extensively reviews both the policy and academic literature on development, 

entrepreneurship and clusters (Chapter 2), and uses multiple sources of information 

to identify clusters (Chapter 4). 

The next section defines the focus of this dissertation within the context of a 
broader research programme. 

1.3. Research Programme and Focus 

The specific research questions and aim of the study set its research focus. In 

effect, this dissertation focuses on the impact of clusters on entrepreneurship and 

theirjoint impact on development at the regional level of analysis. 
Given the phenomenon-driven feature of the present study, the current 

academic and policy resources spent, and the current terminological confusion 

around the cluster concept, the focus of this dissertation is on the existence of 

established clusters in general. Existence means that the primary interest is in the 

identification of clusters rather than on the computation of degree of clustering. 

Some methodological-driven researches have used different formulas to measure 

degree of clustering (cf. Martin and Sunley, 2003), assuming that clusters and 

industrial agglomerations are the same phenomenon. In addition, established 

clusters are a better empirical setting than potential or non-well established ones to 

test hypotheses because they are in the best stage to produce hypothesised impacts. 

In other words, if clusters matter to entrepreneurship and the relationship between 

entrepreneurship and regional development, these effects should at least be seen in 

well-established clusters. This is especially important in light of the argument that 

as industries evolve, proximity effects dissipate, given that industry-specific 

institutions expand their geographic reach (cf. Stuart and Sorenson, 2003; Zucker 

et al. 1998 )5. 

The focus on clusters in general means that the study tries to identify the 

definitional or essential dimensions of clusters, without considering different types 

5 The qualification of "existence of established clusters" should be borne in mind throughout the 
whole dissertation. In effect, it could be argued that agglomerations with slightly different cut-off 
points could also be considered existent clusters. Chapter 4 Section 4.3.2 analyses the theoretical 
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of clusters. In effect, the focus is on the three clusters' definitional dimensions, 

identified through an extensive review of the literature: geographical density, inter- 

firm, and institutional networks. Non-definitional or contingent dimensions are 
described in Chapter 2 but are out of the scope of the present dissertation. 

As to conceptual relationships, the focus is on whether clusters matter and 

why, rather than what regional factors account for variations in entrepreneurship 

and development at the regional level. Growing research on regional factors 

affecting entrepreneurship shows that although results are not yet conclusive, it is 

possible to generalise that demand growth, population density or urbanisation, 
income per capita, population growth, and skills are positively associated to start- 

ups (cf. Storey, 1991; Reynolds, Storey, and Westhead, 1994: 451; Armington and 
Acs, 2002). This dissertation will include these factors as control variables to 
isolate the impact of clusters and therefore to avoid the presence of unobserved 
heterogeneity that could potentially bias the results (Wooldridge, 2003). 

In the same vein, other relationships such as the impact of economic growth 

and development on entrepreneurship and clusters, and the impact of 

entrepreneurship on clusters are out of the scope of this dissertation but will be 
6 included as control variables whenever possible to avoid reverse causality bias . 

Figure 1-1 shows both the research programme and the focus of the present 

study, which, together with the research questions, pervade the entire study (cf. 

Section 1.6.5). 

and methodological justification of the chosen cut-off points used to define clusters and Chapter 6 
shows the limitations of this research strategy. 

6 The arguments on the impact of economic growth, lagged regional development, and 
unemployment -as a measure of negative development- are analysed in Chapter 4, Section 4.3.3 on 
control variables. 

For analyses on the impact of entrepreneurship on clusters, see Sengenberger and Pyke (1992), 
Rosenfeld (1997,2002) and Porter (1990; 1998). The basic argument is that entrepreneurship is one 
of the driving forces of both cluster creation (Rosenfeld, 1997; 2002; Meyer-Stamer. 1998) and 
development. The role of entrepreneurship in the creation of clusters is via spin offs or the 
settlement of immigrants such as the cases of the Toytown cluster in Los Angeles (Rosenfeld. 
2002) and the textile and metal engineering and electromechanical clusters in Santa Catarina, Brazil 
(Meyer-Stamer, 1998). The role of entrepreneurship in the development of clusters is mainly via 
spin offs (Sengenberger and Pyke, 1992; Rosenfeld, 1997; 2002) and increasing rivalry, one of the 
four components of Porter's competitke diamond, due to the entry of new competitors (Porter, 
1990; 1998). Unfortunately, GEM does not allow controlling for the impact of entrepreneurship on 
clusters. However, Chapter 6 explicitly analyses this possibility and how results could be affected. 
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1.4. Unit and Level of Analysis 

The unit of analysis is what is observed to get information on both the dependent 

and independent variables. It is also defined as that which is compared and analysed. 

The research questions define the dependent variable and include the unit of 

analysis (Singleton and Straits, 1999: 89,71). These three elements in turn define the 

level of analysis (Scott, 1998: 15,13 1; Davidsson and Wiklund, 200 1) or level of theory 

(Klein et al. 1994). 

The research questions of this dissertation are posed at the regional level of 

analysis because the dependent variables are entrepreneurship (first research question) 

and development (second research question) at the regional level, and the explicit unit 

of analysis is the region. 

Three reasons explain the choosing of the regional level of analysis. Firstly, 

clusters have been defined at the national (Porter, 1990; Feser and Bergman, 2000), 

state (DTI, 2001; Sorenson and Audia, 2000), and sub-state (Sforzi, 1990; Porter, 

2003b) levels. This has led some researchers, for example, to analyse the impact of 

clusters at the industry-city level, assuming that the same effect will be found at the 

regional level (cf. Glaeser et al. 1992). This dissertation explicitly takes the region as a 

unit of analysis and makes the necessary transitions from the cluster to the regional 

level to avoid assuming automatic transitions from one level to another. Secondly, 

entrepreneurship is a local phenomenon because people usually start businesses where 

they were born, have worked (Boswell, 1973) or already reside (Cooper and 

Dunkelberg, 1987; Haug, 1995), which explains why nascent entrepreneurs are very 

well established in their careers, life and communities (Reynolds and White, 1997). 

Therefore, a region, especially if defined at the sub-state level, rather than an industry 

or a nation, is a better unit to understand the most proximate factors affecting 

entrepreneurship. Thirdly, it contributes to the need for more contextual level 

entrepreneurship studies in general (Thornton, 1999; Schoonhoven and Romanelli, 

2001) and regional level studies in particular (Davidsson and Wiklund, 2001), focusing 

on societal rather than individual or firm outcomes (Venkataraman, 1997; McGrath, 

2003). 

This dissertation covers the whole population of regional units in Germany. In 

effect, the units of analysis of the study are the 97 German Planning Regions, which are 

areas below the German federal states (Lander), in which the majority of the everyday 

activities of the population take place. Therefore, they are defined in functional- 
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economic terms rather than politico-administrative terms, focusing on commuter 
distances and central place theory. Planning Regions are similar to local labour market 

areas, which have been used in cluster studies to define cluster socio-economic rather 

than politico-administrative boundaries (Sforzi, 1990; cf. also Reynolds, 1994; 

Armington and Acs, 2002) 

It is necessary to distinguish between the level of analysis and the level of data 

collection. The former is the level at which the research questions are posed, and is 

related to the hierarchy of aggregation of data. The level of data collection refers to the 

level at which data is collected (Klein et al. 1994; Davidsson and Wiklund, 2001) and 

the specific units are called units of observation. Data can be collected at the individual 

level but then aggregated to make comparisons at a higher level. In this case the unit 

and level of analysis is not the individual but the aggregated level, because the interest 

is in comparing features of the aggregated level (Klein et al. 1994; Singleton and 
Straits, 1999: 68-9; Davidsson and Wiklund, 2001: 82). 

This dissertation uses start-ups and new firms less than 42 months old as units of 

observation to identify entrepreneurship and clusters at the cluster-Planning Region 

level to identify clusters. The main reason for measuring the variables at their own level 

is to match the conceptual to the operational definitions of entrepreneurship and 

clusters as closely as possible. For example, the Global Entrepreneurship Monitor, one 

of the main sources of data used in this dissertation, focuses on measuring, with 

precision, start-ups and new firms even when they are not operative. In the same vein, 

this dissertation measures clusters in terms of their geographical agglomeration, inter- 

firm and inter-organisational networks. Therefore, this dissertation deliberately takes 

the opposite strategy used in more data-driven and industry-focused research, which 

ends up measuring entry rather than creation of organisations and industrial 

agglomerations rather than clusters. 

To sum up, the unit of analysis of this dissertation is the region and the units of 

observation are start-ups and new firms less than 42 months old and clusters. Both 

clusters and entrepreneurship are measured at their own level and then aggregated at 

the Planning Region level to answer the research questions. Figure 1-2 shows the 

geographical relationship between German Federal States, Planning Regions (units of 

analysis), and one example of clusters (units of observation). It also shows how the 

entrepreneurship variable is aggregated at the Planning Region level (entrepreneurship 

rate or number of start-ups and new firms over the population 18-64 years old). 
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Figure 1-2 
German Federal States, German Planning Regions (units of analysis), and 

Clusters (units of observation) 

Entrepreneurship 
rate -Cologne: 70/ 

Automotive Cluster 

- Stuttgart 

Boundaries: 

Federal states (16) 

Planning regions (97) 

Source. adaptedftoin Rocha and Sternberg (2005). 

The mismatch between the unit of analysis -i. e. the region- and the unit of 

observation -i. e. start ups and new firms less than 42 months old and clusters- in the 

present study leads to two issues that have to be addressed carefully. 
The first issue is related to the use of multilevel data within a single level model, 

and is called level issues in contextuol-effects or multiple-level models. These models 
involve the use of macro-level independent variables with micro-level dependent and 

independent variables (Blalock, 1984: 354; DiPrete and Forristal, 1994: 333) and they 

raise problems when the macro-level variable is the average of some micro-level 

variable (Blalock, 1984: 356). For instance, a model with regional development as 
dependent variable, and regional entrepreneurship and national level entrepreneurship 

as independent variables exemplifies this case. Although this dissertation uses multiple 
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level data, it does not face the problems of multiple level models because it does not 
include any independent variable measured at two leve IS7. 

The second issue is called reductionism, and is related to the definition and 
explanation of a phenomenon or a theory by other phenomenon or theory at a same or 
different level. Clusters, entrepreneurship, and development have been studied at 
different levels, and given that there are no unifying frameworks to analyse them, 
theories at different levels of analysis, and from other disciplines are generally 
borrowed to understand and explain these phenomena. This strategy yields rich insights 

but it could potentially raise issues of reductionism when defining and explaining those 

phenomena if logical and theoretical bridges from one level to another are not made 

explicit. The next section deals with this issue. 

1.5 A Note on Reductionism 

1.5.1 Deflnition and types 

Reductionism is either an assertion that phenomena are real only at the individual 

level -i. e. ontological reductionism- or a research strategy to explain phenomena or 
build theories as from only one level -methodological reductionism in general (cf, Curd 

and Cover, 1998: 1305; Artigas, 2000: 153-5; 163). When a phenomenon at one level is 

explained as from a phenomenon at a different level, the research strategy is called 

methodological reductionism applied to phenomena. Similarly, when a theory at one 
level is built from a theory at a different level, the research strategy is called 

methodological reductionism applied to theories 8. An example of methodological 

reductionism applied to phenomena is the explanation of growth in cities, from growth 

of industries within cities (Glaeser et al. 1992). An example of methodological 

7 Chapter 4 will show that all the variables are either measured or aggregated at the regional level. In 
addition, the model control for supra-regional factors using a dummy variable or fixed-effect model, 
which is not considered a multi-level specification (Blalock, 1984: 354). 
8 The origin of ontological reductionism is Occam's (1300-1350) assertion that "the only reality is the 
individual and that supra- indi vi dual constructions are only labels without entity" (Rocha and Ghoshal, 
2004: 12). In other words, only individuals are real and the institutions or organisations they create are 
abstractions derived from intentions and decisions of real individuals (Blaug, 1992: 45). As to 
methodological reductionism applied to theories, an extreme case is what is called methodological 
monism or the doctrine of the unity of sciences (Blaug, 1992: 42). Postulated by Popper, this doctrine 
sustains that "all theoretical or generalizing sciences [should] make use of the same method, Nýhether 
they are natural sciences or social sciences- (Popper, 1957: 130, cited in Blaug, 1992: 42). This means, for 
example, that a science should be considered or justified as such only if it uses the scientific demarcation 
criteria and methodology of Phýsics. 
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reductionism applied to theories is the use of the neoclassical model for economic 

growth to build a model of regional economic growth with few or no modifications (cf. 

Malecki, 1997: 47). 

While philosophers of science focus on both ontological and methodological 

reductionism, social scientists are more concerned with methodological reductionism 

applied to phenomena. In effect, methodological reductionism is used to understand 

and explain social and economic phenomena, which gives rise to a further division: 

methodological individualism and methodological holism. 

Methodological individualism is a research strategy that asserts "all social 

phenomena (their structure and their change) are in principle explicable only in terms 

of individuals" (Elster, 1982: 453; cf. Blaug, 1992: 42). For example, researchers in 

mainstream economic geography apply methodological individualism when they 

assume that growth in cities is the result of growth of industries within cities (Glaeser et 

al. 1992). In the same vein, researchers in entrepreneurship apply methodological 

individualism when they assume that survival, growth, or profitability of a new 

business (cf. Shane, 2003: 5) automatically translates to industry, regional, or national 

growth and development (cf. Baumol, 1990; Davidsson and Wiklund, 2001; McGrath, 

2003). 

Methodological individualism is nowadays the main research strategy in 

mainstream Economics -i. e. neo-classical economics (Friedman, 1953; Becker, 1976)- 

and rational choice theory (Coleman, 1990). The opposite research strategy, 

methodological holism (Coleman, 1990: 5), understands and explains wholes as having 

purposes or functions not reducible to the intentions and actions of the individuals who 

make them (Blaug, 1992: 44), and explains the parts only in terms of the whole 

(Hodgson, 1999: 133). The central feature of methodological holism is that specific 

features of the reduced levels are missed. Examples of methodological holism are the 

explanation of lower units as scaled-down versions of higher-level units, as in the cases 

of SMEs' conceptual isation as scaled-down version of the large firm (cf. Storey, 

1994: 5), and regions as scaled down versions of nations (Armstrong and Taylor, 

2000: 1; cf. Malecki, 1997: 11). 

The types of reductionism described so far concern reductions of one level as 

from a different level. A final type of reductionism characteristic in social sciences is 

the reduction of the understanding, definition or explanation of a phenomenon at one 

level as from a different but related phenomenon at the same level. This could be 

termed same-level reductionism and it applies to both the ontological and 
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epistemological level. In particular, same-level reductionism is commonly used as a 

research strategy to study complex phenomena such as entrepreneurship, clusters, and 
development. 

In sum, reductionism applies both to phenomena (ontological reductionism), and 

methods to understand and explain them, either as individual phenomena 
(methodological individualism and holism) or as a theory or system of propositions to 

explain them (methodological reductionism applied to theories). A related case is what 

could be termed same-level reductionism, that is the definition or explanation of a 

phenomenon in terms of a related but different phenomenon. Table 1-1 summarises the 

different types of reductionisms. 

Table 1-1 
Types of Reductionism 

Dominant Level 
Individual Context Same level 

Phenomena (Object) 
Ontological 

n. a. reductionism 
Method 
(research 
strategy) 

Applied to Methodological Methodological 
Phenomena individualism holism 

Same-level 
reductionism 

Applied to theories Methodological reductionism applied to theories 

Methodological reductionism, either applied to phenomena or theories, is a 

necessary strategy as a starting point for understanding the complexity of real world 

phenomena such as entrepreneurship, clusters, and development. However, the main 

problem with reductionism is that specific properties of the omitted or reduced level are 

missed and therefore not subject to theoretical analysis. As a consequence, important 

sources of evidence are overlooked (cf. Krugman, 1991: 3). 

For example, same level reductionism leads to the exclusion of important features 

of clusters, when they are defined as geographical concentrations of firms within the 

same industry that may or may not necessarily interact. This conceptual isation reduces 

clusters to industrial agglomerations and therefore the geographically bounded inter- 

firm and institutional networks within clusters are considered neither analytically nor 

empirically. Similar problems arise when growth is equated to development, and entry 

to creation of organisations, respectively (cf. also Storey, 1994: 5 and Malecki, 

1997: 47). 
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Same-level reductionism is especially problematic when coupled ýN ith different- 

level reductionism. For example, entrepreneurship has been defined as the 

entrepreneur, SME, new firms, new entrants, and innovation. Although these different 

conceptual i sat ions imply different units of analysis, many theories argue that 

entrepreneurship is beneficial to economic growth, either in an evolutionary manner 
(Nelson and Winter, 1982) or in an equilibrium one (Knight, 1921; Kirzner, 1982, 

Shane, 2003). However, it is not clear how different units such as individuals, firms, 

and industries, or a combination of any of them, could translate into economic growth 

without clearly specifying the causal mechanisms at different levels. As for clusters, a 

similar example is found in the urbanisation vs. localisation debate, in which clusters 

are empirically defined as industrial agglomerations, and industry-city growth is 

equated to city growth (Glaeser et al. 1992), without specifying the causal links 

between these different levels of analysis. Finally, as to the impact of clusters on 

entrepreneurship, same- and different-level reductionism lead to different predictions of 

population ecology theory and incubator regions literature on the impact of density on 

new firms, as shown in Section 1.2. The differences in homogeneity in 

entrepreneurship between the national (Reynolds et al. 1999), regional (Reynolds, 

Storey, and Westhead, 1994), and industry (cf. Shane 2003 for a review) levels show 

the problems of reducing one level to a different one. 

Therefore, same-level reductionism affects the understanding of phenomena, and, 

as a consequence, prevents the building of theories to explain their specific causes, 

processes and effects. This, in turn, prevents comparability among studies and hinders 

future empirical general isability and policy prescription. Same-level reductionism 

multiplies its negative consequences when it is applied to phenomena such as 

entrepreneurship and clusters, which have impacts at different levels. Each level of 

analysis has its own causes and effects across levels, and therefore any attempt to 

reduce factors without considering each level's specificities will affect theory building, 

understanding, and explanation. 

1.5.2 Reductionism in the present dissertation 

This dissertation makes two assumptions and applies four research strategies 

related to reductionism. First, it assumes that same-level reductionism can be 

eliminated with a progressive understanding of reality. In effect, same-level 

reductionism does not deal only with terminological issues, but also with different 
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phenomena because different concepts convey different realities (Rocha and Ghoshal, 

2004: 31). Therefore, the first research strategy related to reductionism is to carry out an 

extensive review of the phenomena object of study. Chapter 2 extensively reviews 

development, entrepreneurship, and cluster fields to trace the origin and evolution of 

each phenomenon and each of the theories that have been used to illuminate them and 

to explain their relationships. As a consequence, it is shown that different meanings of 

entrepreneurship, clusters, and development reflect different realities, as entry is 

different from creation of organisations, industrial agglomerations are different from 

clusters, and regional economic growth is different from regional development. In 

addition, this review shows that different theories contribute to illuminating the specific 

features that distinguish one phenomenon from another, which is relevant for 

conceptualising entrepreneurship, clusters, and development (Chapter 2), for building 

hypotheses as to their relationship (Chapter 3), and for measuring those phenomena 

(Chapter 4). 

The second assumption this dissertation makes with regards to reductionism is 

that methodological reductionism cannot be eliminated but can be ameliorated. In 

effect, the present study is driven by the entrepreneurship, cluster, and regional 
development phenomena, and will face methodological reductionism when those 

phenomena are filtered through theoretical and methodological lenses to formulate and 

test hypotheses. However, the historical and theoretical review of Chapter 2 ameliorates 

not only same-level reductionism but also methodological reductionism because it 

identifies the impact of entrepreneurship and clusters at different levels. The second 

research strategy related to reductionism that this dissertation applies is that of fixing 

the level of analysis at the regional level for the reasons given in Section 1.3. The fixing 

of the level of analysis facilitates the third research strategy aimed at ameliorating 

methodological reductionism: the explicit consideration of links between phenomena 

and theories posed at different levels of analysis. Chapter 3 uses this research strategy 

in the formulation of hypotheses. For example, the differences between the cluster and 

regional level of analysis are explicitly considered when both displacement and 

negative effects are identified at the regional level, even when positive effects could be 

argued at the cluster level. Finally, a fourth research strategy used in this dissertation to 

ameliorate the negative effects of methodological reductionism is the measurement of 

entrepreneurship and clusters at their own level, based on the historical and theoretical 

review of Chapter 2, to then aggregate these variables at the regional level to test the 

hypotheses. 
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The weight this dissertation gives to understanding as the first step before 

explaining and prescribing (Rocha and Ghoshal, 2004) is the rationale for the extensive 

review and theoretical elaboration carried out in Chapter 2. As will be summarised in 

the next section, I argue that both same- and different-level reductionism are important 

reasons why entrepreneurship and clusters still lack strong theoretical foundations in 

general, and why the regional level of analysis is still missed in the general theoretical 

entrepreneurship models proposed so far (cf. Cason, 1982; Bruno and Tyebjee, 1982; 

Wennekers and Thurik, 1999; Shane, 2003). In effect, the overemphasis of either the 

individual or the industry level of analysis in the entrepreneurship (Davidsson and 
Wiklund, 2001) and cluster (cf. Shane, 2003) fields, and the assumption of automatic 

application of outcomes at one level to a higher level, prevent the consideration of 

regional specificities as endogenous factors contributing to the explanation of the 

causal chain from entrepreneurship and clusters to regional development. 

1.6. DissertatiOn Overview 

The previous sections have provided the motivation for analysing the relationship 

between clusters, entrepreneurship, and regional development (Section 1.1), the 

objectives to be achieved in terms of theoretical and practical contributions, and the 

research questions (Section 1.2) to be answered within the scope of the dissertation 

(Section 1.3). The complex and multilevel nature of entrepreneurship, clusters, and 

development has led to a careful definition of the unit and level of analysis and their 

relationship with the units of observation and level of measurement (Section 1.4), as 

well as a description of the consequent potential reductionism and how this dissertation 

handles this issue (Section 1.5). 

This dissertation focuses on understanding the impact of clusters on 

entrepreneurship and on the relationship between entrepreneurship and development at 

the regional level of analysis. Grounded on this focus, the research objectives and 

questions of this study, the rest of Chapter I outlines and summarises the remaining 

chapters of this dissertation. 

1.6.1. Phenomena and Theoretical Grounding (Chapter 2) 

Section 1.3 shows that this dissertation is phenomena-driven because there is no 

unique theory to describe and explain the relationships depicted in the conceptual 
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model. In effect, the lack of cohesive and comprehensive theoretical approaches is 

highlighted in the entrepreneurship (Swedberg, 2000: 24; Busenitz et al. 2003), cluster 

(cf. Chapter 2), and development (Todaro, 2000; Malecki, 1997: 36) literature. 

Therefore, this study brings together several theories to understand and explain the 

impact of clusters on entrepreneurship and theirjoint impact on regional development. 

A multi-theoretical strategy yields rich insights which help to understand 

entrepreneurship, clusters, and development and explain their relationships, but it also 

raises issues of same- and different-level reductionism. Chapter 2 attempts to overcome 

these problems based on the analysis of reductionism of Section 1.5 and a socio- 

economic approach. In effect, it presents two basic conceptual isations of the 

phenomena: the instrumental and the intrinsic one. 
The instrumental conceptual isation focuses on industry or industry-region 

growth, considers entrepreneurship as entry, and conceptualises clusters as industrial 

agglomerations. Its main theoretical manifestations are neoclassical economics (Becker, 

1976; Romer, 1990), industrial organisation economics (Geroski, 1995; Porter, 1990), 

population ecology (Hannan and Freeman, 1989), and new economic geography 

(Krugman, 1991). Its ontological assumptions are that entrepreneurship is essentially 

profit-driven and therefore mobile, that regions are support for economic activity, and 

that clusters are basically economic phenomena. As a consequence, the unit of analysis 

is the industry or the industry-region. Finally, as to epistemological assumptions, its 

main research strategy is theory-method-data driven methodological individualism and 

its theoretical goal is explanation. I call this view instrumental because it does not 

consider the intrinsic nature and specific features of the phenomena under study (cf. 

Rocha and Ghoshal, 2004). 

The alternative intrinsic conceptual i sation focuses on regional development, 

considers entrepreneurship as creation of organisations, and clusters as the systemic 

integration of geographical density and local inter-firm and institutional networks. Its 

main theoretical manifestations are the capability approach to development (Sen, 1999) 

and endogenous development theory (Garofoli, 1992), entrepreneurship context 

approach (Gartner, 1989), and the combination of the economic (Porter, 1998), socio- 

cultural (Saxenian, 1994), and innovation (Camagni, 1991) approaches to clusters. Its 

ontological assumptions are that entrepreneurship is driven by heterogeneous 

motivations, regions are entities subject to analysis, and clusters are socio-economic 

phenomena. As a consequence, its unit of analysis is the cluster-region or the region. 

Finally, as to epistemological assumptions, its main research strategy is phenomena- 
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driven holism, and its theoretical goal is first to understand and only then to explain and 

prescribe. I call this view intrinsic because it aims to understand the very nature of the 

phenomena rather than reducing it to the existing theoretical, methodological, or data 

requirements (cf. Rocha and Ghoshal, 2004). 

Figure 1-3 summarises these two basic conceptual isations and their main 

underlying theories, which together with additional theories reviewed in Chapter 2, are 

used in subsequent chapters. In effect, Chapter 3 uses these theories to build the 

hypotheses of the study; Chapter 4, guided by theoretical considerations, develops the 

operational definition of each construct; and finally, Chapter 6 uses these theories to 

interpret the results and provide a tentative answer to the research questions of the 

study. 

The rest of this section defines regional development, entrepreneurship, and 

clusters based on the intrinsic perspective described above. Table 1-2 surnmarises the 

conceptual definitions and their theoretical sources. 

Figure 1-3 
Entrepreneurship, Regional Development, and Clusters - Main 

conceptualisations and theoretical manifestations 

Entrepreneurship Regional Development Clusters 

Regional Capability 
Expansion 7" 

T Industry T 
Growth 

A Industrial 
L, nI rIv uggI , o. eration 

Creation of Agglomeration 

organisations and networks 

Intrinsic 
Perspective 

Instrumental 

Theoretical 
Manifestation 

Entrepreneurship contert perspective 
Entrepreneurship 

10 Ec. / Population Ecology 

Regional Capability approach lEndogenous Development 

Development Neoclassical Economics 

Economic, socio-cultural, and innovation 
Clusters 

New Economic Geography 
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Table 1-2 
Conceptual Definitions 

Phenomenon Conceptual Definition Theoretical Sources 
Entrepreneurship Creation of new businesses Entrepreneurship Context or Demand 

Side Perspective (Low and MacMillan, 
1988; Gartner, 1989) 

Cluster Geographically proximate Competitiveness Theory (Porter, 1990; 
group of firms and associated 1998) 
institutions in related Social capital (Coleman, 1988; Putnam, 
industries, linked by 1993), embeddedness (Polanyi, 1957; 
economic and social Granovetter, 1985) and social networks 
interdependencies (Powell, 1990) approaches 

Industrial Proximate groups of firms Location Theory (Weber, 1929) 
Agglomeration belonging to the same 

industry or closely related 
industries that may or may 
not interact 

Regional Enhancing the factors of Capability Approach to Development 
development productive capacity of a (Sen, 1990; 1997) 

regional economy Endogenous Development Approach 
(Garofoli, 1992) 

a) Regional Development 

Regional development is defined as the expansion of capabilities (Sen, 1990; 

1997; UNDP, 1994) at the regional level. It is important to distinguish between 

economic growth, economic development, and development. Economic growth is a 

quantitative change in the scale of the economy and is usually measured in terms of 

GDP / capita (Sen, 1999; Todaro, 2000). Economic development is a qualitative change 

in the structure of the economy and is measured in terms of innovation measures such 

as R&D and patents or in terms of productivity measures such as total productivity 

factor (Malecki, 1997; Todaro, 2000). Finally, development is defined as the expansion 

of human capabilities and is measured in terms of either multi-item indexes such as the 

Human Development Index -i. e. weighted average of income per capita, literacy rate, 

and life expectancy- or more simple ones such as employment (Sen, 1997; 1999; 

Malecki, 1997; Stewart and Deneulin, 2002). 

This dissertation defines development as expansion of capabilities for three 

reasons. The first reason is to contribute to the line of research that distinguishes 

between economic growth and development. The review of the historical evolution of 

development shows that growth and development are different phenomena that not 

necessarily vary in the same direction. The second reason is to highlight both the 
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economic and non-economic dimensions of development, complementing the 

traditional view of development that focuses on economic prosperity. The third and 

final reason is that choosing capabilities rather than outputs is more aligned to the 

nature of both the entrepreneurship and regional economics fields, given the importance 

of entrepreneurship in changing the economic and social structure of the economy 
(Schumpeter, 1934; Etzioni, 1987; Low and MacMillan, 1988; Davidsson and 
Wiklund, 2001; McGrath, 2003) and the focus of regional economics on explaining 
how regional disparities and "patterns of employment opportunity" (Malecki, 

2001: 4085) arise, and why they persist over time (Armstrong and Taylor, 2000: 3). 

This dissertation measures regional development as employment growth also for 

three reasons, The first reason is that having a job implies much more than earning an 
income and expanding the economy. In effect, employment has both an intrinsic and an 

extrinsic dimension. The intrinsic dimension relates to the impact of employment on 

the person as such -i. e. his or her habits, psychology, and social relationships- and the 

societal consequences of such impacts, while the extrinsic dimension relates to the 

impact of employment on both the income the person earns and the growth and change 

in the economy. The second reason is the lack of data on complex indicators such as 

HDI at the regional level, Given the socio-economic implications of employment and 

data availability on employment growth, this dissertation uses this latter indicator as a 

measure for regional development. The third and final reason is that employment 

growth is the most used indicator in entrepreneurship literature for measuring regional 

development (Reynolds, 1994; Davidsson et al. 1994; cf. Acs and Storey, 2004). 

b) Entrepreneurship 

Entrepreneurship is defined as the creation of organisations (Gartner, 1989; Brush 

et a] 2003) at the regional level. The extensive review of the literature done in Chapter 

2 shows that the different approaches to entrepreneurship are not incommensurable 

(Kuhn, 1962) but complementary, which allows a broad conceptual isation of 

entrepreneurship as the discovery of opportunities and subsequent creation of new 

economic activity (Low and MacMillan, 1988; Shane and Venkataraman, 2000), often 

resulting in the creation of new organisations (Schumpeter, 1934: 66; Gartner, 1989; 

Reynolds et al. 1999; Brush et al 2003), or the pursuit of innovation by independent 

entrepreneurs (Schumpeter, 1934) or large firms (Schumpeter, 1950). 
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This dissertation defines entrepreneurship as the creation of organisations at the 

regional level, based on the contextual perspective of entrepreneurship. Three reasons 

explain this decision, 

First, organisation creation has long been an important topic for entrepreneurship 

researchers (Gartner, 1985), and such creation occurs at multiple levels of analysis 
(Brush et al 2003). 

Second, the contextual perspective is concerned with how contextual factors at 
different levels impact on rates of startup, and acknowledges that entrepreneurship 
involves interaction between the environment and individuals (Venkataraman, 1997; 
Brush et al 2003). Therefore, it avoids bipolar thinking such as either people or 

contexts are important for entrepreneurship. In addition, the interaction between the 
individual and the environment is key to understanding the impact of entrepreneurship 

at the societal level. The link between entrepreneurship and societal outcomes is not 

only one of the purposes of entrepreneurship research (Low and MacMillan, 1988; 

Low, 2001) but also the parameter for analysing whether entrepreneurship is 

productive, unproductive, or destructive (Baumol, 1990). Just focusing on firm 

outcomes (Shane, 2003: 5) does not assure that entrepreneurship is beneficial at the 

societal level, unless it is assumed that firm level outcomes automatically translate to 

societal outcomes through an automatic coordination of self-interested individuals in a 

world without externalities. This assumption is neither real nor useful for prediction 
(Rocha and Ghoshal, 2004) and therefore it is necessary to develop a better 

understanding of how entrepreneurial outcomes are distributed and what kind of 
institutions are necessary to mediate the process. 

Third, the focus on creation of organisations at the regional level highlights that 

entrepreneurship is essentially a regional or local phenomenon, which has been 

demonstrated both theoretically (Malecki, 1997) and empirically (Reynolds, Storey, 

and Westhead, 1994). 

This dissertation measures entrepreneurship as start-ups and new firms less than 

42 months old, based on the Global Entrepreneurship Monitor research programme. 

The main reason for this decision is construct validity, given that although the limit of 

42 months could be arbitrary, the measure relates to age rather than size. 

c) Cluster and industrial agglomeration 
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A cluster is defined as a geographically proximate group of firms and associated 
institutions in related industries, linked by economic and social interdependencies 

(adapted from Porter, 1998). 

This dissertation defines clusters as the intersection between geographical, inter- 

firm, and institutional networks for two reasons. First, the historical evolution of the 

concept reviewed in Chapter 2 shows that clusters encompass these three dimensions. 

Second, this conceptual isation allows clusters to be distinguished from other concepts 

such as industrial agglomerations. In effect, industrial agglomerations are proximate 

groups of firms belonging to the same industry or closely related industries that may or 

may not necessarily interact. When interactions occur, they are basically buyer-supplier 

interactions based on market transactions guided by price considerations, rather than 

social relations or norms, which are seen as frictional matters (Granovetter, 1985: 484). 

The distinction between clusters and industrial agglomerations is both 

theoretically and empirically relevant. Theoretically, industrial agglomerations lack 

inter-firm and institutional networks that are necessary to both link the different actors 

within the agglomeration and embed their actions within the local economy. Therefore, 

they are industrial rather than regional phenomena (cf. Glaeser et al. 1992: 1134 n. 1, 

1140 n. 6). On the contrary, clusters include both spatial proximity and inter- 

organisational relationships that make cluster entities different from the simple sum of 

their component individual actors. Interaction is driven not only by price signals but 

also by interpersonal and associational relations among people and firms. Therefore, 

while every cluster is an agglomeration, not every agglomeration, such as a city or a 

single concentration of firms, is a cluster (Malecki, 1997: 152; DTI, 2001). Empirically, 

the distinction is important given the different expected impacts of clusters and 

industrial agglomerations in terms of entrepreneurship and regional development (cf. 

Section 1.2, Chapters 2 and 3). 

This dissertation measures clusters in terms of the simultaneous presence of the 

geographical agglomeration, inter-firm, and inter-organisational networks within 

clusters, which help both to improve construct validity and to distinguish clusters from 

industrial agglomerations. 

1.6.2. Argument (Chapter 3) 

The overall argument of this dissertation is that well-established clusters 

positively affect entrepreneurship and positively moderate the relationship bet\ýeen 
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entrepreneurship and regional development. In effect, the geographically dense and 
bounded inter-firm and institutional networks within clusters foster entrepreneurship 

providing external economies, a competitive business environment, established 
relationships, legitimation processes, and complementary linkages that contribute to 

overcoming the liability of newness that new firms face. However, the same socio- 
economic factors could also create cluster myopia and inertia, inhibiting 

entrepreneurship. These negative factors can be overcome when clusters develop 

external networks. As for the moderating impact of clusters on the relationship between 

entrepreneurship and regional development, clusters enhance this association, 
facilitating knowledge diffusion and providing a network structure and a sense of 

purpose to channel entrepreneurship outcomes to the regional level. However, the same 

socio-economic and cultural cluster factors could negatively moderate the relationship 
between entrepreneurship and regional development, curbing new firms dynamisms, 

innovation, and collective outcomes, 
This argument integrates both economic and sociological explanations. In effect, 

economic approaches focus on the geographical agglomeration dimension of clusters 

and explain their impact in terms of external economies, competitive environment, and 

endogenous mechanisms to generate growth. The specific theories that contribute to 

understanding the economic dimension of clusters are neoclassical economics, 

economic geography, and competitiveness theory. Sociological explanations focus on 

the inter-firm and institutional network dimensions of clusters and explain their impact 

in terms of embeddedness of economic activity, social networks, un-traded 
interdependences, and the role of new firms in society. The specific theories that help to 

understand the network dimension of clusters are institutional theory, social capital 

theory, the new industrial district, innovation, and cultural-institutional approaches to 

clusters. 

I argue that an explanation of clusters' effects based on either their economic or 

sociological nature is incomplete due to the socio-economic nature of clusters, 

entrepreneurship, and regional development. In effect, there is a difference in kind 

rather than in degree between clusters and industrial agglomerations, entrepreneurship, 

entry, and innovation, and regional development and industry-region growth. 

Reductionism considers these phenomena as fairly equal because they show some 

overlapping, for example independent start-ups as one type of entry or clusters as one 

type of industrial agglomerations. However, the underlying ontological and 
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epistemological assumptions are different and therefore different theories and causal 

mechanisms explain what appear to be similar phenomena. 

An integrative paradigm such as socio-economics captures the socio-economic 

nature of entrepreneurship, clusters, and regional development and therefore is more 

appropriate to understand and explain their relationships. To this end, this dissertation 

integrates specific arguments from the theories and empirical studies extensively 

reviewed in Chapter 2. Therefore, the theoretical explanation on which the hypotheses 

of the model presented in Chapter 3 hinge their roots is a socio-economic integration of 

economic, organisation, and sociological theories that explains partial aspects of the 

cluster phenomenon. 

1.6.3. Research Approach (Chapter 4) 

The research problem, questions and goals of this study define the unit and levels 

of analysis and build the conceptual framework. Taken together, these elements are the 

criteria to define the research approach of the study, which links the theoretical part - 
i. e. research problem, questions, goals, and model- with the empirical part -i. e. 

empirical setting and research methods for data collection, analysis, and interpretation. 

Chapter 4 links the theoretical and the empirical part of the dissertation in five 

sequential steps. First, it describes the functional definition of the German Planning 

Regions and how it relates to the socio-economic nature and definition of clusters. It 

shows how empirically defining the regional boundaries at the level of Planning 

Regions capture most of the theoretical arguments underlying the entrepreneurship and 

cluster phenomena. 

Second, this chapter describes the sources of data used to measure the variables 

of the model. The source of data to measure entrepreneurship is a four-year (2000- 

2003) pooled cross-sectional dataset built up as part of the German participation in the 

Global Entrepreneurship Monitor research programme (GEM) (Reynolds et a]. 2002; 

Sternberg, Bergmann and Lijckgen, 2004). As for clusters, the literature reviewed in 

Chapter 2 suggests the use of both quantitative and qualitative techniques and therefore 

multiple sources of data to measure clusters. The present dissertation follows this 

suggestion, using location quotients based on plants as quantitative method, and more 

than 70 cluster studies and a questionnaire answered by 62 experts as qualitative 

methods. . 
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Third, it provides the operational definition of the entrepreneurship and cluster 

variables based on the conceptual definitions of Section L6.1 and the theoretical 

sources surveyed in Chapter 2. Special emphasis is given to the description of the 

operational definition of entrepreneurship and clusters and their validity in two stages: 

creation and application to specific cases. 

Fourth, it summarises the validity criteria underlying the whole process and the 

generic strategies for improving validity used in this dissertation during the process of 

creating and applying the cluster measure. 
Fifth and finally, Chapter 4 describes the research methods that have been chosen 

to consider the nature of the phenomena and the research questions of the study, In 

effect, the three research questions and the hypotheses of the present study are posed at 

the regional level of analysis in comparative terms -i. e. comparing the phenomena of 

interest between regions with clusters and regions without clusters. One of the best 

research designs for testing comparative hypotheses in social settings is quasi- 

experimental design (Singleton and Straits, 1999: 179). In particular, this dissertation 

uses hypotheses testing and multiple regression methods to test the hypotheses of the 

study, controlling for regional and supra-regional factors that could be potential rival 

explanations of the relationships studied in this dissertation. These methods, together 

with the functional definition of planning regions, the inclusion of control variables and 

of lagged employment growth, ameliorate potential unobserved heterogeneity that 

could lead to biased results. 

1.6.4. Results and Contributions (Chapters 5 and 6) 

This dissertation develops and tests the first theoretical model to understand and 

explain the differential impact of industrial agglomerations and clusters on both 

entrepreneurship and the relationship between entrepreneurship and development at the 

regional level. The results show that clusters matter to both entrepreneurship and the 

relationship between entrepreneurship and development at the regional level, but 

industrial agglomerations do not (Chapter 5). These results are robust due to both the 

research strategies used to control for omitted variable bias, as explained in Chapter 4, 

and the running of sensitivity analysis in Chapter 5. Sensitivity analyses show that 

results do not change when different industrial agglomeration, cluster, and 

entrepreneurship measures and different time lags between entrepreneurship and 

regional development are used. (Chapter 5; cf. Chapter 6 Section 6.1.3. c). 
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Section 1.1 shows that the motivation that triggers this dissertation is the gap 

between academic and policy interest in clusters and entrepreneurship and the little 

research on their relationship and joint impact on development at the regional level. 

Section 1.2 defines the overall aim of this dissertation as to narrow this gap making a 

theoretical and practical contribution by addressing the conceptual, theoretical, and 

methodological constraints that underlie that gap. 

Chapter 6 elaborates on the theoretical contribution and practical implications of 

this dissertation in terms of the What, How, Why, and What for criteria and research 

questions. The theoretical contribution in terms of the What criterion aims to overcome 

the conceptual constraints distinguishing different phenomena such as entrepreneurship 

and entry, clusters and industrial agglomerations, and regional development and 

economic and industry growth. The contribution in terms of the How and Why criteria 

aims to overcome both the theoretical and methodological constraints. As for the 

theoretical constraints, this dissertation distinguishes the different impacts of industrial 

agglomerations and clusters, analyses the links between the cluster and the regional 

level, provides a socio-economic approach to explain the impact of clusters, and makes 

explicit the underlying assumptions of existing theories within two complementary 

paradigms -i. e. instrumental and intrinsic. As to the methodological constraints, this 

dissertation provides a research approach to address hypotheses that compare clusters 

to industrial agglomerations and regions with clusters / industrial agglomerations to 

regions without clusters / industrial agglomerations. In addition, it also uses different 

research strategies to control for potential rival explanations. The ultimate research 

goals of the theoretical contribution in terms of What, How, and Why are to understand 

and explain. 

The practical implications for academic and policyrnakers in terms of the What 

for criterion closes the circle comparing the initial research gap to the theoretical 

contribution of this dissertation, They are elaborated in terms of the initial research gap, 

theoretical contribution, and practical implications for each one of the conceptual, 

theoretical, and methodological constraints that motivate this dissertation. The ultimate 

research goal is to prescribe, based on the understanding and explanations provided by 

the theoretical contributions. 

In the particular case of practical implications for policyrnakers, the basic 

rationale for a combined cluster and entrepreneurship policy is that there is a strong 

synergy between the liability of newness faced by new firms and the provision of 

external economies by well-established clusters. For example, clusters provide 
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economies of specialisation, labour supply, and specialised skills that help to overcome 
liabilities of newness such as an unknown work force, the learning of new roles, and 

other resources. However, echoing the theoretical distinction between the instrumental 

and intrinsic paradigm, this dissertation shows that there would be potential 
disagreement on the rationale for policy design and evaluation based on different 

conceptions of clusters, entrepreneurship, and policy targets. Based on these 
differences, it elaborates four main paradigms relating to policy conception, design. and 

evaluation: neoclassical, competitiveness, indigenous development, and development 

paradigms. The policy implications are formulated within the latter paradigm. Chapter 

6 closes with the limitations of this study and lines for future research. 

1.6.5. Structure of the dissertation 

This chapter explained the motivation, research questions, goals, scope, and 
definitions for analysing the impact of clusters on entrepreneurship and their joint 

impact on regional development. The research questions guide the literature review on 

entrepreneurship, clusters, and development, as well as on the relationship between 

these phenomena (Chapter 2), the building of the model and specific hypotheses 

(Chapter 3), and the research approach for testing the hypotheses (Chapter 4), which 

together with the unit of analysis links the theoretical to the empirical part of the 

dissertation. Chapter 5 describes the empirical results of the study. Finally, Chapter 6 

elaborates on the theoretical and practical contributions and answers the research 

questions based on a possible interpretation of the findings. This latter chapter also 

describes the limitations of this dissertation and consequent avenues for future research. 

Figure 1-4 illustrates the structure of the study. 



£ 

-Th 
- 

0 

0 

0 
0 

0 

0 

0 
0 
0 

'C 
L 

.0 

-L v 0- m 

a ý- 1ý 
ol 

- 

-c 

E 
�; -c c- 

LL 

U 



46 

2. LITERATURE REVIEW AND THEORETICAL ELABORATION 

The aim of the dissertation is to investigate the impact of clusters on both 

entrepreneurship and the contribution of entrepreneurship to development at the 

regional level. 

The first step towards achieving this aim is to review what policyrnakers and 
academics have said and/or written so far on these phenomena and their relationships. 
The aim of the present chapter is twofold: to carry out an extensive review to 

understand entrepreneurship, clusters, and development at different levels, and to 
filter the relevant theories and empirical manifestations based on the scope of the 
dissertation to describe their relationships at the regional level. 

This twofold aim means that the scope of this chapter involves a sequential 

process of broadening and narrowing down. In effect, on the one hand, the 

phenomena-driven orientation of the present study and its multidisciplinary nature 

widen the scope of the review beyond the focus of the dissertation to avoid 

reductionism. Although the dissertation's unit of analysis is the region and its focus is 

on the regional level, the definition of clusters, entrepreneurship and development, 

and the analysis of their causes and effects have been either applied or mixed at 
different levels of analysis. Therefore, it is necessary to carry out a review of the main 

conceptual i sations and empirical manifestations at different levels to understand how 

they apply to the regional level of analysis to ameliorate reductionism. On the other 
hand, the research questions and focus of the dissertation narrow the scope of the 

review to the impact of entrepreneurship on development, and of clusters on both 
0 entrepreneurship and development' 

The chapter includes four interrelated tasks to achieve these aims. The first three 

tasks are related to broadening the scope. In effect, Section 2.1 reviews the historical 

and conceptual evolution of development, focusing on how it has been conceptualised 

and measured and how these definitions apply to the regional level of analysis. This 

section also includes a review of the main theories of economic growth and 

development that underlie the analysis of entrepreneurship and development (2.2.2) 

and clusters and development (2.3.3). Section 2.2 reviews how entrepreneurship has 

been conceptualised and measured and how it relates to development in general and to 

9 The structure and content of this chapter is based on Rocha (2004; 2005). Some sections have 
been either added or extended to meet the aims of the present dissertation. 

10 See Section 1.3. for references to other interesting relationships that are out of the scope of this 
study. 
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regional development in particular. Section 2.3 reviews the historical and conceptual 

evolution of clusters, the operational definitions used in empirical research, and how 

clusters relate to development and entrepreneurship. 

The last task of this chapter is to filter the reviewed theories and empirical 

manifestations and identify their specific application based on the scope of the 

dissertation. in effect, different meanings of entrepreneurship, clusters, and 
development reflect different realities, which strongly affect theory building and 

testing given the different causal mechanism underlying each conceptual isation. 

Therefore, Section 2.4 filters the reviewed concepts and theories through the research 

questions and focus of the present study, setting the theoretical basis for building 

hypotheses (Chapter 3) and guiding the operational definition of clusters, 

entrepreneurship, and regional development (Chapter 4). 

2.1. Development 

2.1.1. Conceptual Definitions and Measurement 

A review of the literature reveals a great deal of variation in the way 

development is defined and measured. One reason for this is that the term 

"development" has strong policy implications for society as a whole. Therefore, 

stakeholders with different views (economists, business leaders, labour leaders, and 

public officials) intervene in its conceptual isation and measurement. However, the 

historical evolution of the concept shows three main conceptual isations: economic 

growth, economic development, and development (Allen and Thomas, 2000; UNDP, 

1992; Sen, 1990). Table 2-1 shows different definitions and their associated measures 

according to the literature. 
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Table 2-1 
Alternative definitions of development 

Reference Term Definition Measurement 
I Allen and Economic "A continued increase in the size of Variation in GDP 
Thomas, 2000 Growth an economy, i. e. a sustained increase 

in output over a period" 
2 U. Economic "Economic development is about GNP 
Department of development enhancing the factors of productive Job creation 
Commerce, capacity -land, labour, capital, and 
2000: 1 technology- of a national, state or 

local economy" 
3 Bernstein, Economic "Raising the productive capacities of Total productivity factor 
1983 (cited in Development societies, in terms of their 
Allen and technologies (more efficient tools and 
Thomas, 2000) machines), technical cultures 

(knowledge of nature, research and 
capacity to develop improved 
technologies), and the physical, 
technical and organisational 
capacities and skills of those engaged 
in production". 

4 Sen, 1990, 
1997,1999 

Development -Expansion of human freedom to live 
the kind of lives that people have 
reason to value" (Sen, 1997: 21 ). This 
freedom is achieved by the expansion 
of people capabilities. 

Literacy rate 
Life expectancy rate 
Health rate 
Employment 
People's political 
participation 
Real income per capita 

5 United Human "The purpose of development is to Human Development 
Nations Development create an environment in which all Index (HDI): a weighted 
Development people can expand their capabilities, index that combines three 
Programme, and opportunities can be enlarged for indicators: life 
1992 both present and future generations" expectancy at birth, 

educational attainment, 
and per capita income 

6 World Sustainable "Development that meets the needs of Three broad themes: 
Commission on Development the present without compromising the -Environment (ex. local 
Environment ability of future generations to meet air quality) 
and their own needs" -Society (ex. road traffic 
Development, accident/ 1000) 
1987: 43 -The economy (ex. rate of 

long term unemployment) 

Two main distinctions are in order. The first one is between economic growth 

(Table 2-1 reference 1) and economic development (Table 2-1 references 2 and 3). 

While economic growth is a quantitative change in the scale of the economy in terms 

of investment, output, consumption, and income, economic development is a 

qualitative change, which entails changes in the structure of the economy including 

innovations in institutions, behaviour, and technology (U. S. Department of 

Commerce, 2000). 
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The second important distinction is between traditional economic development 

definitions and measures (Table 2-1 references I to 3) and the new view of 
development (Table 2-1 references 4 to 6). The traditional view understands 
development as the capacity of a national economy to generate and sustain an annual 
increase in its gross national product (GNP) and/or income per capita. This view 

prevailed until the 1970s and defined development as an "economic phenomenon in 

which rapid gains in overall and per capita GNP growth would either 'trickle down' to 

the masses in the form of jobs and other economic opportunities or create the 

necessary conditions for the wider distribution of the economic and social benefits of 

growth" (Todaro, 2000: 14). The new view of development emerged during the 1970s 

when many underdeveloped countries had realised their economic growth-targets 
during the 1960s but the standards of living of the masses of people remained 

unchanged. The situation worsened during the 1980s, when the distribution of the 

benefits of development was concentrated on the richer scale both within and across 

countries (UNDP, 1992; Todaro, 2000). Thus, economic development was redefined 

as reduction of poverty, inequality, and unemployment within the context of a 

growing economy' 1. 

Sen has made major contributions to the new conceptual isation of development. 

He defines development as "the expansion of human freedom to live the kind of lives 

that people have reason to value" (Sen, 1997: 21). This freedom is achieved by the 

expansion of human capabilities (Sen, 1990; 1997), which are measured in terms of 

economic and social indicators such as real income per capita, literacy rate, life 

expectancy rate, health rate, and political participation. Based on Sen's 

conceptual isation, the United Nations elaborated the human development index (HDI) 

as a measure of development, which is an average of three indicators: income per 

capita, literacy rate, and life expectancy (UNDP, 1992). The capability approach to 

development is rooted in the Aristotelian idea of human excellence, which is a habit 

that fosters the development of human potentialities (Rocha and Ghoshal, 2004: 22). 

Sen's conceptual isation of development is based on the classical idea of development 

as unfolding what is immanent and already within (Hodgson, 1993: 37) or transiting 

'' Even the World Bank, which during the 1980s championed economic growth as the goal of 
development, has joined the new current (ww\ý. \\, orldbank. org). For a critique, see Wade (2001). 
Despite the change of emphasis towards development, the main indicators to rank countries in terms of 
development are still motivated by economic growth. A clear example is the GrmNth Competitiveness 
Indicator (GCI), a multiple-item indicator created by the World Economic Forum to capture the 

essential components that promote economic growth (cf. Schwab et al. 2001 ). 

M ý1- 
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the way from actual to potential while preserving identity (Cowen and Shenton, 

1996: 444). 

At the regional level of analysis, regional development is conceptualised as the 

attempts to capture the range of economic, political, and social influences on 

regional patterns of employment opportunity" (Malecki, 2001: 4085). Considering the 

personal and socio-economic consequences of employment, this conceptual isation of 

regional development is close to that of the new view of development. In effect, 

employment has both an intrinsic and an extrinsic dimension. The intrinsic dimension 

relates to the impact of employment on the person as such -i. e. his or her habits, 

psychology, and social relationships- and the societal consequences of such impacts, 

while the extrinsic dimension relates to the impact of employment on both the income 

the person earns and the growth and change in the economy. The intrinsic dimension 

is far more important than the extrinsic one, given that through work a person 

develops his or her personality, skills, and integration in a network of social 

relationships. 

The literature on entrepreneurship and development takes GNP/capita and job 

creation as indicators of economic development (Birch, 1981; Brock and Evans, 1989; 

Reynolds et al. 20041), but the latter indicator is more frequently used in the literature 

on regional entrepreneurship (Reynolds, 1994; Davidsson et al. 1994; Acs and Storey, 

2004). Strictly speaking, the first indicator is a measure of economic growth while the 

second one is an indicator more closely related to the new view of development given 

the human, social, and economic implications of getting a job. The validity of job 

creation as a measure of development increases if it is related to both outputs -in order 

to measure economic productivity- and quality jobs -in order to include the human 

and social dimensions of development. Quality jobs encompass not only economic 

(wage level, pension provision, car allowances) and social (holiday entitlements, sick 

pay, health and safety, working hours, security of employment, child care) benefits 

but also morale and job satisfaction (OECD, 1996). Employment was the original 

measure proposed to replace the income-maximisation measure in development 

studies (Stewart and Deneulin, 2002) and its construct validity increases when both 

the intrinsic and extrinsic dimensions of being employed are considered. 

In short, economic growth relates to a quantitative change in the economy and is 

measured in terms of GDP/capita; economic development relates to a qualitative 

change in the economy and is measured in terms of total productivity factor; finally, 

development is defined as the expansion of human capabilities and is measured in 
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terms of multi-item indices such as HDI or more simple ones such as employment 

given its both extrinsic and intrinsic significance. The next section describes the main 

theoretical approaches associated with these conceptual isations and measurements. 

2.1.2. Theoretical Approaches 

This section presents a classification to link the conceptual evolution of the 

concept described in the previous section, the measurement of development (Section 

2.1.3), and the application of the theories at the regional level (2.1.4). 

The theoretical approaches to development can be classified according to seven 

criteria: (1) Theoretical focus: the main aspect of analysis; (2) Object of analysis: the 

basic unit of analysis, ranging from individuals to whole socio-economic systems; (3) 

Treatment of extra-economic dimensions: whether non-economic dimensions are 

considered and how -endogenously or exogenously; (4) Dominant dimension: the 

main dimension of study; (5) Treatment of development and growth: whether 
development, growth, or both are considered in the analysis; (6) Main dependent 

variable: whether development or growth is the ultimate end to be achieved; (7) 

Continuous betterment: whether each stage of the development process leads to a 

better outcome. These seven criteria allow the creation of a five-fold typology 

(Stinchcombe, 1968; Doty and Glick, 1994) based on both the historical evolution of 

development and the main theoretical variables related to it. The five types and their 

specific features are summarised in Table 2-2 and described below. 
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a) Origin - Classical Kick-off: Development of Nations for the sake of 
Economic Prosperity 

The antecedent of the concept of development is that of progress as postulated 
by the Scottish Enlightenment (Cowen and Shenton, 1996: 13), or the origin of the 

classical economics school of thought (Hausman, 1994). Progress was conceived as a 
series of stages of human activity commencing with hunting and fishing and 
culminating with commerce and manufacture. The end of progress was material 

prosperity and social order and the agent of progress was the natural work of the 

market. In effect, according to Smith, beneficial economic and social outcomes are 
the unintended results of interaction of self-interested individual actors. Different 

specific motives are coordinated through specialisation and division of labour, and the 
invisible hand makes the combination of individual differences and contributions 

result in social order and economic progress (Smith, 1999: vi. ii. 9). Growth is achieved 
through the quantity and the productivity of labour (Smith, 1999: 11. iii. 32) and it 

reaches the "lowest ranks of people" through their participation in the division of 
labour (I. I). 

Contrary to Scottish classical economics, the disorder witnessed in the mid- 

nineteenth century led to a reformulation of the idea of development 12 
. In effect, the 

apprehension of the destructive dimension of a process of development led to it being 

seen as a discontinuous process in which destruction and renewal are intrinsic (Cowen 

and Shenton, 1996: viii). For Marx, this is the way through which capitalism 
developed without any external intervention. Therefore, development is seen as an 
historical progress through a dialectical process of contradictions that lead to 

disruptive change. Progress is seen as -a series of modes of production, each 
disclosing a higher level than before ( ... ) and succeeding each other through the 

working out of contradictions in their inner dynamics" (Leys, 1996: 4). The 

developmental stages of this historical progress go "from 'primitive communism', 

through feudalism and capitalism to communism in the 'higher' form" (Hodgson, 

1993: 76). 

Acknowledging the disruptive nature of development, but contrary to Marx, the 

Saint-Simonians or scientific socialists saw development as the "positive means to 

confront the urban destitution and unemployment of labour which the development of 

12 Both Dickens' novels or surveys such as that of Villerme on French textile \\orkers point at the same 
facts: progress in technique and production concomitant with poverty 
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capitalism had left in its wake" (Cowen and Shenton, 1996: x). Development was no 

more a natural steady (Smith) or disruptive (Marx) process of continuous progress, 
but a goal to achieve through the positive action of those entrusted with the future of 

society. 

Despite their specific differences, the classical economic, Marxian, and Saint- 

Simonian approaches to development share five features that allow their classification 

under the same approach, Firstly, the unit of analysis is the socio-economic system as 

a whole, because economic behaviour is linked to its broader social and political 

context. Secondly, these dimensions of the socio-economic system are endogenous. In 

other words, there is an analysis of how these different dimensions co-evolve or 
develop simultaneously. Thirdly, the economic dimension dominates the analysis 

because the economic forces and stages of development explain the social, 

institutional, and political dimensions. Fourth, as a consequence of the 

multidimensional and endogenous approach, the study of development and growth is 

done simultaneously. Fifth, achieving growth in material prosperity is the desirable 

outcome. Finally, each successive developmental stage leads to prosperity, The only 

differences are in the way prosperity is achieved -I. e. in a steady (classical 

economics) or disruptive (Marxian and Saint-Simonian) manner, and in the role of 

human agency -i. e. unintended consequence of interaction of self-interested 

individuals (classical economics), intrinsic dynamism of capitalist system (Marxian), 

or the action of the State (Saint-Simonian). 

The rich and broad classical approach to development came to an end with the 

emergence of the Marginalist school of thought (i. e. Menger, Jevons, and Walras). In 

effect, the independence of Economics from sociological topics was proclaimed at the 

end of the nineteenth century, when the abstract-deductive economic approach - 
initiated by Ricardo in England- won the "battle of the methods" against the 

historical-social economic approach -popularised in Germany by the German 

historical school- (Swedberg and Granovetter, 1992; Hausman, 1994). This was the 

origin of the current mainstream neoclassical approach with its focus on methods 

rather than on the historical and philosophical description of socio-economic systems. 

b) Mainstream - Neoclassical Reductionism: Modelling Economic Growth 

The mainstream approach to economic development is neoclassical economics. 

It can be traced back to the works of Menger, Jevons, and Walras and then Marshall 
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(1890), which provided the basic tools for equilibrium analysis based on the 

interaction of supply and demand in the markets for factors or production and goods. 

The main idea is that the economy can be modelled as a system in which consumers 

and suppliers of factors and goods interact based on optimisation behaviour, and the 

coordinating role of prices allows an equilibrium to be reached. 
Therefore, two basic principles underlie neoclassical economics: optimisation 

and equilibrium (Varian, 1999: 3). Optimisation means that people will choose what is 

best for them, while equilibrium means that there are no inherent forces that produce 

changes, either in the supply or in the demand. Any move away from equilibrium 

occurs only as a result of outside or exogenous events (Baumol and Blinder, 1998: 74), 

such as changes in tastes affecting demand or changes in technology affecting supply. 

Any new situation caused by exogenous change will be accommodated by producers 

and consumers adjusting quantities and prices, which will reach a new equilibrium. 

The mainstream approach is micro-economic by nature given its methodological 

individualism to analyse economic phenomena. This has two straightforward 

consequences on macroeconomic issues such as economic growth. First, the economy 

moves along a stable equilibrium path of economic growth, caused by exogenous 

small increases in the labour force, savings, and capital accumulation (Schumpeter, 

1934: 68; cf. Elliot, 1983). Second, the micro-economic approach has to be further 

translated to the economy as a whole to analyse the causes of growth. This 

methodology results in the aggregate production function approach, which is used by 

both the traditional growth (Solow, 1956) and the new endogenous growth (Romer, 

1986; Lucas, 1988) theories, which are described below. 

Traditional neoclassical growth model 

The neoclassical model defines growth as an increase in output and makes it 

dependent upon three factors: variations in the total amount and productivity of 

capital, labour, and technology. However, Solow's neoclassical model only considers 

capital and labour as endogenous factors, leaving technology as an exogenous one. 

Therefore, this model is able to explain how economic growth changes as the quantity 

(absolute amounts) and quality (factor productivity or rate of change of output per 

unit change of the factor) of capital and labour changes, leaving technological change 

as an exogenous or constant variable. Given that in the long run the rate of change of 

capital and labour are constant and the same, the economic growth rate depends 
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exclusively on the rate of technological change, which is exogenous. Therefore, the 

model explains only the level of output rather than its rate of change (Fine, 2000). 

This model was used to analyse the historical economic growth of industrialised 

nations and the result was that capital and labour explained 50% of economic growth. 
This means that the model left unexplained 50% of historical growth, which was 
called "Solow residual". Therefore, "neoclassical theory credits the bulk of economic 

growth to an exogenous or completely independent process of technological process" 
(Todaro, 2000: 99). 

Endogenous growth theory 13 

Endogenous growth theory emerged to overcome this shortcoming. Based on 
Schumpeter's argument that innovation fosters economic development -either by 

entrepreneurs (Schumpeter, 1934) or large corporations (Schumpeter, 1950)-, it adds 

to Solow's model technological change or innovation as an endogenous variable. This 

endogenisation of technological change allows the model to explain not only the 

growth of output, but also the rate of growth that Solow's model made dependent 

14 exclusively on the rate of technological change 
Endogenous growth theory makes technological change endogenous allowing 

imperfect competition and therefore the existence of profit incentive to invest in 

technology. In effect, in a perfect competitive market, once a firm pays for its inputs, 

there is no output left to improve technology (Sala-i-Martin, 2002). There should be a 

profit incentive to invest in technology, and this only exists when the investment is 

partially excludable -i. e. a premium can be charged due to the innovation resulting 
from the investment, which can be protected by intellectual property rights such as 

patents. In this scenario the firm will invest to improve technology and therefore 

technological change is determined within the model. Two main sources of 

technological change are investments in R&D (Romer, 1990) and in human capital 

(Lucas, 1988). Therefore, in addition to investment in physical capital and labour, 

investments in R&D and human capital positively affect economic growth. 

13 The building blocks of this recent theory are the works of Romer (1986) and Lucas (1988) (cf. 
Romer, 1994 and Barro and Sala-i-Martin, 1995). 
14 As explained by Romer (1994), assuming that knowledge is public. a proper endogenous growth 
model has to accommodate imperfect competition, , vhich was not included in the original formulation 
(Romer, 1986). In other words, there should be temporary monopoly power to motivate investments in 
R&D that will benefit not only the firm that invests in R&D but also other firms. Monopolistic 
competition is only introduced in the intermediate sector, which purchases designs from a research 
sector under perfect competition and sells the intermediate elaborated good to a final goods sector. 
which also operates under perfect competition (Romer, 1990: s89). 
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In particular, investments in R&D not only increase the level of knowledge and 

technology directly as a form of capital (in a broad sense including not only physical 
but also human and R&D capital) investment but also indirectly through spillover 

effects on the rest of the economy, Spillover effects imply that knowledge is a non- 

rival good, and therefore it generates increasing returns at the aggregate level -i. e. 
Marshallian external economies (Romer, 1994: 14). Therefore, investments in R&D 

increase the level of public knowledge fostering new innovations, allowing a new 

wave of growth. What is key for this analysis is whether the rate of economic growth 
increases as a consequence of those investments. For example, if investment in R&D 

generates innovations that produce only an absolute increase in the stock of 

technology without changing the rate of technological progress, there is no increase in 

the rate of growth (cf. Solow, 1994). 

Common core and evaluation from a development standpoint 
Endogenous growth theory improves the traditional growth model, but shares 

with it the basic neo-classical economic assumptions: optimisation behaviour and 

equilibrium. It also adheres to methodological individualism, which makes economic 
15 growth the result of unintended global outcomes of atomistic individual s. In 

addition, it is basically method-driven (Hodgson, 1993; 1999) or data-driven 

(Heckman, 2001: 1; Solow, 2000: 6) rather than theory-driven. Finally, the economic 

factors totally dominate the analysis in both the proposed ends -i. e. focus on 

economic growth- and the causal mechanisms that link non-economic factors such as 

institutions and culture to economic growth. These core elements are present in other 

specific theories that take the neoclassical economic paradigm as the basic 

assumption, such as human capital (Becker, 1976), rational choice (Coleman, 1990), 

and the economic approach to law (Posner, 1986) (cf. Rocha and Ghoshal, 2004 for a 

review). 

The building blocks that give strength to neoclassical modelling of growth are at 

the same time its stumbling blocks. First, the assumptions of optimisation behaviour 

and equilibrium outcomes make the theory essentially static, contradicting the very 

idea of development, which implies process. Evidence of the static nature of 

neoclassical theory its almost exclusive focus on cross-sectional analysis (Sala-i- 

15 Adherence to methodological individualism and focus on individual behaviour do not mean that 

neoclassical economics has a theory of the actor, because all individuals respond in the same way to 

external influences, lea\ ing no room for true novelty (Martinelli, 1994: 485). In short, there are 
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Martin, 2002: 3; Florax et al. 2002) and the lack of consideration of time (North, 

1994). When changes occur, a process of automatic adjustment through competition 

among consumers or producers is assumed to restore equilibrium, eliminating any 

excesses in demand and supply, respectively (Baumol and Blinder, 1998: 74). The 

same optimisation-equilibrium reasoning underlies the models that try to formalise 

Schumpeterian competition within an optimisation-equilibrium framework, in which 
innovations arrive in a random sequence introduced by representative firms endowed 

with perfect rationality and information (Aghion and Howitt, 1992; cf Fagerberg, 

(2003: 153) and Caree and Thurik (2003: 454) for a review). Allowing imperfect 

competition and increasing returns due to knowledge spillovers does not change the 
basic optimisation-equilibriurn framework, because firms are driven by profit 

maximisation to capture potential monopoly rents, and equilibrium is reached once 

competitors enter the market and make the innovation obsolete till a new wave of 
R&D starts. 

The strict adherence to optimisation and equilibrium outcomes disregard 

essential features of change such as uncertainty and the consequent incomplete 

information, which is the basis of the Austrian school critique to neoclassical 

economics. Advocating dynamic selection processes (cf. Friedman, 1953) does not 

make the model dynamic, because natural selection automatically restores equilibrium 

via the survival of the fittest firms, which will produce the more efficient outcomes. In 

other words, "such models do not explicate the competitive struggle itself, but only 

the structure of relations among the efficient survivors" (Nelson and Winter, 

1982: 32). Uncertain change is contrary to the restricted framework of steady state 

equilibrium analysis proposed by new endogenous growth theory (Peneder, 2003). In 

effect, "the economy is always a scaled-up version of what it was years ago, and no 

matter how far it has developed already the prospects for future developments are 

always a scaled-up version of what they were years ago" (Aghion and Howitt, 

1998: 65). Time intervals are not real-time periods but an index indicating the period 

at which each new innovation arises. 

Therefore, neo-classical economics is entirely an analysis of timeless and 

comparative statics, making it strong on equilibrium outcomes but weak on the 

process whereby equilibrium is attained (Blaug, 1992). This has led North to assert 

that "(a) theory of economic dynamics is crucial for the field of economic 

homogenous motivations and rationalit) across individuals (for a critique and alternative models see 
Rocha and Ghoshal, 2004). 
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development. There is no mystery why the field of development has failed to develop 

during the five decades since the end of the second World War" (1994: 1). 

Optimisation and equilibrium make neoclassical economics not only unable to 

understand development but also inaccurate when explaining economic gromh. For 

example, neoclassical economics was able neither to diagnose nor to treat the problem 
of unemployment during the Great Depression. The Keynesian diagnosis -i. e. 
potential years of stagnation in stark contrast to an economy always gravitating 
toward high levels of employment- and solution A. e. demand stimulation through 

government spending to avoid the vicious circle that emerges from lack of demand 

and increase in employment- were in stark contrast to those of neoclassical 

economics, for which equilibrium is the norm and optimisation behaviour would be 

enough to resolve any short-term disequilibrium' 6. 

The second building block of neoclassical economics, methodological 
individualism, undermines the role institutions play in development. In effect, given 
that any supra-individual phenomenon is an abstraction (Coleman, 1990: 5), there is 

no point in analysing institutional change (North, 1994). When institutions are 
included in the new endogenous growth models (Sala-l-Martin, 2002), they are 

simply exogenous factors. Therefore, they do not analyse, for example, the role of the 

incentive structure, embodied in institutions, that determines investments in R&D and 
human capital (cf. North, 1994). 

The result of focusing on methods and unrealistic assumptions rather than on 

real phenomena is that the nature and role of institutions do not matter (Rocha and 
Ghoshal, 2004; Hodgson, 1999). For example, when Becker analyses marriages 
through an economic lens, he reduces it to a transaction for the mutual enhancement 

of utility. This approach makes no distinction between sex traded intentionally for 

money and sex based on mutual agreement and desire (Hodgson, 1999: 37), which 

clearly matters when understanding not only basic institutions but also their impact on 
factors heavily affecting economic development such as education, crime, and social 

capital. A similar misunderstanding of the nature of institutions can be found in 

Jensen and Meckling, who, arguing that "individuals are willing to sacrifice a little of 

almost anything we care to name, even reputation or morality, for a sufficiently large 

quantity of other desired things" (1994: 7), suggest that optimisation is more important 

" For an analysis of Keynes's contribution, see Blaug (1992; 1997) and Baumol and Blinder (1998). 
The Keynesian model, which is demand-sided as opposed to the supply-sided production function 
model (cf. Solow, 2000). underlies the regional export-economic base model and will be further 

analysed in the regional economic development section. 
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than any institution. The role of institutions is key to explaining differences between 

developed economies and transitional economies such as Russia (North, 1994), or 
between developed economies and developing economies such as those in Latin 
America (Todaro, 2000: 98-99) and Bangladesh (Sen, 2000). Given that neoclassical 

economics is not interested in understanding the nature and evolution of institutions, it 
lacks a key element of any theory aimed at understanding and explaining 
development. 

Finally, the third building block of the neoclassical economics approach to 
development -i. e. method-driven or data-driven research- has led to excessive 
mathematical formalisation without realism (Nelson and Winter, 1982; Hodgson, 

1993) or to empirics without theory, trying variables to establish factors affecting 

economic growth (Sala-i-Martin, 1997). This empirical exercise has led to more than 
fifty variables significantly correlated to economic growth (Florax et al 2002), which 

undermines the robustness of the results (Solow, 2000: 8). Data driven research, which 
by its very nature is quantitative to allow the testing of optimisation models, poses a 

straight jacket to the analysis of development, which is essentially qualitative and 

resists homogenisation of key variables to a numeric expression. It is therefore 
justified to say the neoclassical economic approach is simply a method used to 

measure economic growth rather than a theory to understand it (cf also Blaug, 

1992: 241; Hodgson, 1999: 35). 

These three shortcomings are addressed by the next three approaches to 

development -i. e. Schumpeterian, evolutionary-institutional, and capability 

approaches-. 

c) The Schumpeterian Revolution - Economic Development at the Centre 

Stage 

Schumpeter puts economic development, as different from economic growth, at 

the centre of economic analysis and argues that new combinations introduced by 

entrepreneurs contribute to economic development (Schumpeter, 1934). Later on, he 

will argue that most innovation is carried out within large organisations (Schumpeter, 

1950). 

As in the case of the classical approach, the unit of analysis is the economic 

system, and the economic, social, and institutional factors are endogenous and treated 

simultaneously (cf. Elliot, 1983: xxix; Hodgson, 1999: 135). In particular, his 
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characterisation of economic development resembles that of Marx. First, economic 
development is a qualitative and disruptive rather than quantitative and incremental 

change. Second, this qualitative transformation is from within the economic system 
itself (Schumpeter, 1934: 63). However, for Schumpeter the autonomous cause of 

economic development is entrepreneurial innovation, while for Marx, it is capital 

accumulation (Elliot, 1983). Schumpeter characterises endogenous innovation as 
taking the form of new goods, new production methods, new markets, new materials, 

or changes in industrial structure or concentration (1934: 66). Third, he acknowledges 
the downside of capitalist evolution including periods of recession, but, contrary to 

Marx, Schumpeter regards them as the price paid for the subsequent prosperity period 
in the business cycle. Economic development is disruptive rather than incremental not 

only due to the creative nature of the entrepreneur but also because new combinations 

are not evenly distributed through time but appear discontinuously in "groups or 

swarms" (1934: 223). When a successful innovation is introduced in the market, this 

increases the demand for factors of production and therefore real income (1934: 226). 

At the same time, success facilitates the entry of new entrepreneurs given that the first 

innovators remove the main difficulties (1934: 228). More income and more 

production leads to a boom, but this same boom is followed by a depression of prices, 
less production and therefore less income for the factors of production, which leads 

either to a normal or abnormal process of liquidation (1934: 236-7). Fourth and finally, 

as a consequence of the business cycle, economic development and growth go hand in 

hand, leading to increasing prosperity. This constitutes the skeleton of his 1934 book, 

which links growth (Part 1) and development (Part 11) through his theory of business 

cycles (Part 111). 

Schumpeter's theory of economic development is in stark contrast to the 

neoclassical economic approach to development. In effect, contrary to the neoclassical 

optimisation-equilibrium approach that results in steady growth, Schumpeter (1934) 

characterises the economy as a process of disruptive change and qualitative 

transformation, The entrepreneur, moved by his or her dreams, impulse to fight, and 

joy of creating (Schumpeter, 1934: 93) rather than optimising behaviour, is the agent 

of change that produces disequilibrium through a process of creative destruction -i. e. 

new combinations or innovations disruptively replacing old ones (Schumpeter, 

1934: 66). The qualitative and disruptive nature of economic development is 

essentially different from that of economic growth, which entails a quantitative 

incremental adaptation to external changes in population and wealth (Schumpeter, 
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1934: 63-66,216). As to methodological individualism, the distinction is not clear 

given the emphasis of the earlier Schumpeter on the role of the entrepreneur is 

triggering the innovation processes. However, Schumpeter considers economic, 

social, and institutional factors as endogenous and deals with them simultaneously as 
in the classical tradition (cf. Elliot, 1983: xxix; Smelser and Swedberg, 1994: 4,13; 

Martinelli, 1994: 478) 17 
. Finally, Schumpeter's approach is more appreciative than 

method- and data-driven. Following the classical approach, his starting points are real 

and broad economic phenomena rather than algorithms or large datasets. 

Schumpeter's approach to economic development is one of the pillars of the 
Evolutionary Economics approach of Nelson and Winter (1982), which is reviewed in 

the next section. 

d) The Evolutionary and Institutional Challenge - Dynamic Technological 

and Institutional Change resulting in Economic Growth 

The term "evolutionary economics" is currently in fashion and therefore 

disparate economic approaches can be associated to it by the simple device that they 

have used the term in their theoretical development. In effect, Classical Economics 

(Smith, Marx), American Institutionalism (Veblen), Schumpeterian economic 
development (Schumpeter), Austrian Economics (Menger, Hayek), and Evolutionary 

Game Theory (Axelrod) have been often associated to evolutionary economics, which 

makes it difficult to discover the meaning and core messages of this new field (cf 

Hodgson, 1999). 

Many researchers have tried different taxonomies to clarify the different 

meanings and core messages of evolutionary economics (cf. Hodgson, 1993: 39; 

1999: 130; Fagerberg, 2003). However, to compare this approach to the other 

approaches to development reviewed in this section, it is enough to distinguish 

between two main conceptions. The first one is called "evolutionary economics" in a 

narrow or strict sense, which is associated to the work of Nelson and Winter (1982) 

and their Schumpeterian roots; the second one is called evolutionary economics in a 

broad sense or "institutional and evolutionary economics" (Hodgson, 1999: 13,154), 

which is associated to the work of Hodgson and his Vebleian institutional roots. 

Evolutionary economics - Narrow sense 

17 For a different interpretation see Hodgson, 1999: 135. 
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Many authors (Nelson and Winter, 1982; cf. Hodgson 1993 for a review) trace 
back evolutionary economics in the narrow sense to the work of Schumpeter, who 

emphasised the idea of economic development as qualitative changes or innovations 

introduced either by entrepreneurs (Schumpeter, 1934) or large organisations 
(Schumpeter, 1950). This latter idea is one of the starting points of the evolutionary 

approach in Economics that elaborate andformalise "the Schumpeterian view of 

capitalism as an engine of progressive change" (Nelson and Winter, 1982: 39; Nelson, 

2001); elaborate, because Schumpeter does not discuss how innovation occurs within 
large firms but focuses on the economic and political implications of giant firms 

taking over innovation; and formalise because Schumpeter's method was non- 

mathematical. 

Nelson and Winter (1982) criticise the optimisation-equilibrium mechanical 
foundations of neoclassical economics and replace it with a natural selection- 

evolutionary biological framework. 

Therefore, their main thrust is to formalise Schumpeterian competition 
including its essential aspects -"the diversity of firm characteristics and experience 

and the cumulative interaction of that diversity within industry structure" (1982: 30). 

To this end, they focus on organisational routines -i. e. the analogous to genes in 

biology (1982: 134)- and how their evolution explains technical advances at the firm 

and industry level (Nelson and Winter, 1982: 27; 52; Nelson, 2001). In this regard they 

parallel Schumpeter (1934) by analogy, starting with organisational memory as the 

analogous of the circular flow (or equilibrium conditions) and then turning into the 

role of routines in innovation as the analogous of economic development (1982: 98). 

Technical advance is described as changes in routine initiated by a search process 

(1982: 18) triggered by anomalies in existing routines (1982: 129) or, more generally, 

by a profit rate below the satisfying criterion (1982: 211). Endogenous change is 

therefore equated to a search process that could result either in imitation (1982: 123) 

or innovation (1982: 128). Again taking Schumpeter's definition of economic 

development as an analogy, they define innovations in organisational routine as new 

combinations of existing routines (1982: 130). The source of innovation is 

heterogeneity within the population of firms belonging to the same sector, which 

resembles Schumpeter's argument that innovation is due to individual heterogeneity. 

Finally, markets complete the process of technical change by defining success in 

terms of survival and growth differentials (1982: 9,401), applying the idea of struggle 

for existence to market competition. Therefore, without attempting a perfect analogy 
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with biological evolution, Nelson and Winter's model of economic change is framed 

in terms of a process of variation (search generating stochastic mutation) - 
heredity/retention (routines or genes) - and selection (market environments' 
definition of success driving Schumpeterian competition or struggle for existence) (cf. 

Hodgson, 1999: 164; Nelson and Winter, 1982: 400). Economic change is the result of 

routine changes at the firm level through search processes and routine selection at the 
industry level, through selection processes based on differential firm growth (Winter, 

1984: 291; Nelson and Winter, 1982: 401). 

Although many researchers characterise evolutionary economics as Neo- 

Schumpeterian (Nelson and Winter, 1982: 39, cf. Fagelberg, 2003), this is highly 

contested in view of Schumpeter's explicit rejection of evolutionary thought even as 

analogy in both his earlier (Schumpeter, 1934: 57) and later (Schumpeter, 1954: 789, 

cited in Hodgson, 1993: 146) writings. This is not just a question of words; the core of 
Schumpeter's message -i. e. economic development as disruptive change through 

creative destruction- is more related to Marxian dialectical change than to Darwinian 

or Lamarckian gradual change (cf. Hodgson, 1993: 146). 

In addition, there are core differences in terms of the focus of analysis, the 

treatment of economic development and growth, the sources and effects of 

innovation, and the role of human agency. First, Nelson and Winter focus on routines 

and how innovation occurs at the firm and industry level instead of focusing on the 

18 economic system as a whole (Nelson and Winter, 1982: 39,51,72) 

Second, as a consequence of their firm and industry focus, they do not deal with 

the economic development of the complete system (Nelson and Winter, 1982: 39, 

372). In effect, the lack of an evolutionary account of the process through time of the 

total economy means that the processes of change in the aggregate structure of the 

economy are not explained (Boulding, 1983). The lack of a comprehensive view of 

the complete socio-economic system can be seen in both their analysis of technical 

change and their policy prescriptions. In effect, their simulations formalise growth 

theory and Schumpeterian competition but focus on how firm outputs and profitability 

within the boundaries of one industry change over time. This is why their policy 

prescriptions cannot go beyond industrial R&D (1982: 385; 413), despite their attempt 

to discuss implications for welfare economics (1982: ch. 15). 

" Even when taking economic systems in the narrow sense of supply/demand interaction, their analysis 
is partial because their critique of profit maximisation and their evolutionary models focus on some 
aspects of the supply side, considering demand as given. Their focus on firms and industries explains 
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Third, their formalisation is entrepreneurless. Nelson and Winter formalise 

Schumpeterian competition including technical change as an endogenous variable. 
Technical change is represented by the search process, which is made endogenous by 

deducting the cost of imitation of other firm's technology and the cost of innovation - 
i. e. R&D expenditures- from firm revenues in order to compute firm profitability 
(1982: 302-3). However, the drivers of innovation are not the entrepreneur's dreams 

and joy for creation but the firm's detection of performance below their profit 
satisfying level. Even more, their original models are entrepreneurless because entry 
is not even considered (cf. Winter, 1984: 288). 

Fourth, as to the effects of innovation, Nelson and Winter do not go beyond the 
industry boundaries and their focus is on whether imitation is more successful than 
innovation and whether the evolutionary process leads to industry concentration 
(1982: 311,325,367). In effect, one of their most suggestive results is that 
Schumpeterian competition leads industries with rapid technological change to 
become more concentrated, which makes them pose an important policy question in 

terms of the trade-off between technological progress and reduced social welfare. 
However, these kinds of policy questions cannot be analysed and answered just by 

considering the technological environment, or other environments such as the 

institutional one but only in relation to technical progress. Nelson and Winter discuss 

policy implications in terms of particular cases and then, when they generalise, 

narrow the scope to R&D policy (cf. Nelson and Winter, 1982: 370,385). Social 

welfare requires both the consideration of the whole socio-economic system and its 

spatial specificities. Different geographical cultures are not only important to define 

social welfare but also to explain, for example, differences between "French, German, 

and American pharmaceutical firms, despite all being in the same market, reading the 

same lessons and trying to achieve the same outcomes" (Lipartito, 2001)19. 

Fifth and finally, contrary to Schumpeter, there is no role for individual agency 
in evolutionary economics. Evolutionary economics has pushed forward the late 

Schumpeterian idea that innovation occurs within big firms (1950), but translates at 

the organisational level ideas that the earlier Schumpeter formulated at the individual 

why their work has been more accepted in industrial economics. strategy and organisation studies than 
in mainstream economics (Hodgson, 1999; Nelson, 2001). 
19 This a-contextual feature is corrected in several additional works by Nelson, who has made important 
contributions to the literature on national systems of innovation (Nelson, 1993). Howeýer. this 
literature considers technological progress to be the ultimate goal. Social welfare is not considered in 
the analysis or it is assumed to be an automatic result of technological progress, kNhich is not 
necessarily the case (cf. Malecki, 1997: 3 10). 
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level such as that of innovation and individual heterogeneity. However, this raises 
important questions in terms of translating individual level attributes to the 

organisational level (cf. Fagerberg, 2003). For example, one case in point is whether 

cognition, dreams and joy for creation are possible at a firm level. In addition, when 

entry is considered in evolutionary models (Winter, 1984), it is assumed that there is a 

queue of homogeneous potential entrants driven by profit motives waiting till the 

expected profits derived from entry cover its average costs. 

Evolutionary and institutional economics 
The second stream of evolutionary economics could be interpreted as a 

connection of Nelson and Winter's contribution with the American Institutionalism of 
Veblen and Commons (Hodgson, 1999: 169-170; 1993: 150). Therefore, it proposes an 

evolutionary economics with less formal modelling, more focus on both technical and 
institutional change, and the development of economic, industrial, and environmental 

policies based on a broader set of disciplines such as economic philosophy and history 

of economic thought (Hodgson, 1999: 13,18,154). 

The basic message is to restore the study of socio-economic systems, their 

features and evolution as proposed originally by the classical and institutional schools 

and then by Schumpeter 20 
. This has important implications for economic theory, 

because the focus is widened from the firm and industry level of analysis to a national 

one, as for example in the case of the literature on national systems of innovation 

(Nelson, 1993). Therefore, specific contexts are explicitly considered in the analysis 

of innovation introducing the cultural and institutional dimensions. This work 
initiated by Freeman (1987) and Lundvall (1992) considers knowledge as tacit, 

idiosyncratic, and context dependent and therefore stresses that competencies are 

developed within an appropriate institutional and cultural framework. Evolutionary 

ideas can be therefore applied to the development of competencies within specific 

socio-economic systems (cf. Hodgson, 1999: 271). The units of selections are notjust 

routines, which explain technological change, but institutions, which explain 

institutional evolution. 

Common Core and Evaluation from a development standpoint 

'0 As in the case of evolutionary economics, there is an abuse of the word Institutionalism and the most 
disparate literature are categorised under this umbrella. For demarcation criteria bet\ýeen the old 
(Veblen, Commons, and Mitchel) and the new institutionalism (Olson, North. Williamson. Jensen, 
Meckling, and Posner) see Hodgson (1994). 
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The two evolutionary economics schools share a common core that allows them 

to be distinguished from the neoclassical economics approach to development. First, 

contrary to the optimisation-equilibriurn approach that results in steady growth, 
evolutionary-institutional economics characterises the economy as a process of 
continuous open change and qualitative transformation. This transformation is driven 
by both an organisational search guided by satisfying criteria and selection by the 

environment rather than by profit-maxim i sing firms. Even when the metaphor of 
natural selection is used to justify this latter assumption (Alchian, 1950; Friedman, 
1953), natural selection only works under restrictive assumptions such as diminishing 

returns (Hodgson, 1999: 188) and may be confounded by additional factors such as 

new entrants. The former case can be seen through the work of lock-in and path 
dependence effects (Arthur, 1989; 1990). In particular, the presence of increasing 

returns leads to situations where small differences in initial historical conditions are 

magnified through time and therefore are key to defining long-term outcomes. The 

focus is not on the survival of the better technology or profit-maximisation oriented 
firms, but on the combination of small initial advantages and the working of 
increasing returns through time. As for the second example -i. e. the impact of new 

entrants on optimum outcomes- this optimum does not happen when the rate of 
immigration of inefficient new entrants is higher than the reproduction of maximising 
firms (cf. Hodgson, 1999: 18 1). 

Second, contrary to methodological individualism which assumes that aggregate 
behaviour is the simple sum of individual behaviours, evolutionary economics pays 

attention to variety at the micro-level, which explains different developmental paths at 

the aggregate level. The aggregate level could be sectoral (Nelson and Winter, 1982), 

institutional (Hodgson, 1993; 1999), or national (Nelson, 1993; Hodgson, 1999). Each 

level has its own specificities and therefore cannot be reduced to or explained wholly 
in terms of another level (Hodgon, 1999: 133). Paying attention to variety at the micro 
level reveals different patterns of development and therefore different policy 

prescriptions based on those patterns rather than on aggregates at the macro level (cf. 

Solow, 2000; Heckman, 2001). 

Third and finally, contrary to method-driven and data-driven research, 

evolutionary economics starts with phenomena and then tries to apply the appropriate 

method of inquiry. For example, Nelson and Winter (1982) found it difficult to use 

the formal analytical models of neoclassical economics to formalise Schumpeterian 

competition, and therefore they used simulations. 
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The evolutionary-institutional approach to development overcomes the three 

limitations of the neoclassical economics approach but faces two main weaknesses: 

reductionism and the role of human beings in fostering development. 

Reductionism Although evolutionary economics cannot be categorised as 

methodological individualism, it faces the limitations of both methodological holism 

and methodological reductionism (cf. Chapter 1, Section 1.5). The former is in spite 

of Winter's supposed adherence to methodological individualism (Winter, 1988; cf. 
Hodgson, 1999: 132). The latter is in spite of either Nelson and Winter's rejection of 

an exact correspondence between their approach and that of evolution in biology 

(Nelson and Winter, 1982; Nelson, 2001) or Hodgson's emphasis on using Darwinian 

ideas as a metaphor (Hodgson, 2002 )21.1 argue that the variation-retention-selection 

evolutionary process (Hodgson, 1999: 164) touches the core of what is described and 

explained. When a metaphor touches the core of a phenomenon or discipline leaving 

unexplained key elements the metaphor has played a reductionist rather than an 
illuminating role. 

From the methodological holism standpoint, human volition and intention are 

ruled out, as originally mentioned by Penrose (1952) and later emphasised by other 

authors (Witt, 2001). In effect, Nelson and Winter (1982: 39) acknowledge 
heterogeneity among firms based on productivity differentials, but the absorption of 

the individual level of analysis by the firm level one (1982: 39,51,72) completely 

eliminates the analysis of human beings' volition and intention. They stress the 

automated nature of human behaviour, emphasising that deliberate choice plays a 

narrowly circumscribed role and therefore options are selected but not deliberately 

chosen (1982: 84,94). 

The absence of human volition and intentionality, the root of novelty according 

to Schumpeter (1934: 91-93), is one of the reasons why evolutionary economists have 

not found an endogenous solution to the reduction of variety towards which their 

models tend (Fagelberg, 2003: 147). In effect, the injection of variety is the fuel of the 

variation-retention-selection evolutionary process. Variety is injected through 

21 This is not the approach of a related theory, Population Ecology (Hannan and Freeman, 1977). which 
refers to the impact of density of organisations on founding and entries. In effect, the founders of this 
organisational approach explicitly make a "strong continuity-of-nature hypothesis" (1977: 961). In 

effect, although "some researchers of earlier drafts have ( ... 
) treated our arguments as metaphoric [this] 

is not what we intend. ( ... ) We propose that, \6enever the stated conditions hold, the models lead to 
valuable insights regardless of whether the populations under study are composed of protozoans or 
organizations. We do not argue "metaphorically" (1977: 960- 1). 
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investment in R&D when profits are below the satisfying level. Given profit 
differentials and an environment rewarding supernormal profits, the most profitable 
firms would be selected. The earned profits are reinvested in R&D or imitation and 

therefore, if there is no restraint to expansion, this process leads to concentration and 

ultimately to monopoly (Nelson and Winter, 1982: 311,325,367; Andersen, 2001: 7; 

Fagerberg, 2003: 145). Therefore, this leads not only to a "diversity paradox" -i. e. 

reality shows few monopolies although evolutionary models suggest a strong 

tendency toward such monopolies (Andersen, 2001: 7)- but also an "ontological 

paradox" -i. e. variety is key for an evolutionary process to work, but the end of 

evolutionary processes is homogeneity. This ontological paradox has been inherited 

by those approaches that have incorporated the evolutionary process of variation- 

selection-retention in their field, such as the evolutionary approach in organisational 

theory and entrepreneurship. As a consequence, the variation component of the 

evolutionary process has "received far less attention" than the selection component 
(Baum and Rowley, 2002: 14) not only because "the work of technological, 

organisational, and institutional innovations [are] seen as less amenable to systematic 

study" (2002: 14) but also and mainly because the evolutionary process does not take 

into account the root of those innovations: human volition and intention. 

Many evolutionary economists have proposed alternatives to the ad-hoe 

explanation Nelson and Winter offer (self-restraint on the part of the selected firms), 

but none rest on human intention and novelty and are, in general, exogenous. For 

example, one of the sources of variety could be exogenous entry of new firms 

(Winter, 1984), but this is done in an ad-hoc manner because it assumes a queue of 

potential entrants (Andersen, 2001: 3) without explaining why and how entry occurs in 

the first place, Therefore, there are few insights into the determinants of innovation, 

which is a central task of evolutionary economics. This has led some evolutionary 

economists to conclude that "a population perspective does not require a theory of 

how variety is generated" (Metcalfe, 1998: 24; cited in Fagelberg, 2003: 151). This is 

untenable given that, as noted above, no variety means no evolution. 

The evolutionary-institutional economics approach (Hodgson, 1993; 1999; 

2002) does not provide answers to this problem either. Hodgson argues that 

Darwinism does not rule out human intention, but only requires a causal explanation 

to it (2002: 268). He cites Darwin who asserts that judgement and reason come into 

play even in lower animals (Hodgson, 2002: 268) and this has passed on to human 

beings through the evolutionary process. However, this argument trying to probe the 
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existence of human intentionality in evolutionary economics faces two problems. 
Firstly, the problem of missing links or breaks in the order of nature. None of the two 
key axioms of Darwin's macro-evolutionary theory -i. e. continuity in nature and 

adaptive design of life due to blind random process- have been validated by "one 

single empirical discovery or scientific advance since 1859" (Denton, 1986: 345). 
Therefore, arguing that human intentionality and volition have evolved from first 

inorganic and then organic nature is not only empirically absent but also conceptuallý 
impossible (Denton, 1986: 347). Secondly, the problem of asserting that a 
phenomenon exists and then not taking care of it in the argumentation. Neither of the 

two conceptions of evolutionary economics take care of human intentionality, either 
because options are selected but not deliberately chosen and therefore intentionality 

really does not matter (Nelson and Winter, 1982: 84,94), or because the variation- 

retention-selection process makes it redundant (Hodgson, 1993; 1999; cf. Sen, 

2002: 497)22 
. At the end, the focus of evolutionary economics on process is the main 

limitation to making human intention useful, because when the focus is on processes 

of change over time without considering the role of individuals, these are caught up in 

those processes either by adapting themselves to the environment or by being selected 
by it (cf. Carroll, 1988), which means that individuals cannot shape their own 
destinies. 

From the methodological reductionism standpoint, Hodgson (2002), following 

Dawkins (1983) and Winter (1987), proposes universal Darwinism as a "core set of 

general Darwinian principles that, along with auxiliary explanations specific to each 

scientific domain, may apply to a wide range of phenomena" (Hodgson, 2002: 270; 

emphasis in original). He argues that this is not an attempt to explain everything in 

biological terms, but to provide a general framework within which all the lesser and 

particular theories such as economics can be placed. Despite his anti-reductionist 

arguments, Hodgson's proposal is called homogeneous reduction, which happens 

when the vocabulary of the reduced theory is included in or can be defined in terms of 

the vocabulary of the reducing theory (Curd and Cover, 1998: 1298). This attempt is 

rather unfounded given that the mother theory -i. e. Darwinism- could not solve its 

own internal gaps yet (cf. Denton, 1986: 45). 

22 This is so in both Darwinian and Larnarckian evolution (cf. Denton, 1986: 497). Therefore, deliberate 
interventions could endanger the spontaneous working of the evolutionary proccss (cf. Sen, 2002: 497). 
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Development and human agency. Neoclassical economics uses the aggregate 

production function to explain economic growth and makes investment in R&D and 
human capital, two sources of innovation, endogenous, assuming maximising 
behaviour and tendency towards equilibrium. Evolutionary economics allows the 
inclusion not only of innovation but also imitation, assuming firm heterogeneity in 

terms of productivity and satisfying behaviour rather than optimal rates of growth. 
These differences make evolutionary economics closer to reality. However, it 

faces two limitations in terms of development. Firstly, its idea of what constitutes 

progress. The implicit definition of progress is in terms of better routines or 
institutions that will result in economic growth. In effect, economic development or 
technical change occurs through changes in either routines or institutions, and given 
that selection mechanisms operate on the bases of differential growth, the result of 
technical change is growth at the firm, industry (Nelson and Winter, 1982), or 
institutional (Hodgson, 1993) levels. Fitness is defined as propensity to accumulate 
(Hodgson, 1993: 50). 

This idea of fitness and economic development either assumes that 

accumulation leads to the betterment of human beings or rules that betterment out. 
This is not a minor issue. Wrongly but at least explicitly, neoclassical economics 

considers less favourable individuals as recipients of the benefits of growth through 
its trickle down assumption. Evolutionary economics is silent in this regard, because 

the units of selection are either routines or institutions. It focuses on the quality of 

routines and institutions rather than on the quality of life of individuals (Sen, 2002) 

and therefore it cannot be inferred that behind better routines and institutions there are 

more qualified people. Even assuming this is the case, the evolutionary process and its 

fitness criteria would lead to an improvement of individual features without 

considering the role of human agency to choose the kind of life people have reason to 

value (Sen, 1999; 2002). Schumpeterian competition will lead to technical progress 

and accumulation through a fitness oriented selecting environment. This is too 

limiting because it focuses on "adjusting ourselves rather than the world in which we 

live. These limitations are particularly telling in the contemporary world, given the 

prevalence of remediable deprivations, such as poverty, unemployment, destitution, 

famine, ( ... ) epidemics, ( ... ) environmental decay ( ... ) and the generally miserable 

living conditions of much of humanity" (Sen, 2002: 500). Technological change is not 

an end in itself but a means to foster both human and environmental development, the 

key challenges related to innovation (Malecki, 1997: 3 10). 
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The first limitation analysed above refers to the lack of consideration of human 

agency as the end of development. The second limitation refers to its role as a key 

means for economic development. As noted above, the evolutionary approach to 
development rules out human volition and initiative, two major causes of novelty. It 

assumes that innovation is the result of the amount spent in R&D without considering 
that what matters most are the initiative, skills, and choice of people (Malecki, 

1997: 310). In addition, individual entrepreneurial initiative is not only important in 

itself but also to create connections and interpersonal networks that are key for 

innovation (Oinas and Malecki, 2002: 121). Once human volition is eliminated, the 

process of economic development is exclusively attributed to supra-individual 

phenomena. As in the case of neoclassical economics, there is no theory of the 
individual actor, his motives, values, attitudes, and cognitive processes. In effect, the 
fixed traits of maximising behaviour, perfect rationality, and automatic homogeneous 

response to external market conditions are replaced by satisfying behaviour, bounded 

rationality, and passive response to a powerful selective environment, respectively. In 

short, there is no room for creation and novelty. This explanation does not consider 
that even the process of technological change, a main but only one factor explaining 

economic development, is the result of choices of human agents conditioned but not 
determined by situations (Malecki, 1997: 272; 32 1). 

Evolutionary-institutional economics' focus on routines and institutions diverts 

the attention from key issues of development such as the consideration of individuals 

both as ends of the fruits of technological change and as means for the process that 
leads to technical change. The focus on human beings is the cornerstone of the 

capability approach to development. 

c) The Capability Approach Challenge - Economic Growth as Means for 

Development 

All the approaches reviewed so far stress the economic dimension of 

development, either focusing on the socio-economic system as a whole (classical, 

Schumpeterian, and evolutionary-institutional economics approaches) or on part of it 

(neoclassical economics and evolutionary economics in a narrow sense). As a 

consequence of this emphasis on the economic dimension, the ultimate end is either 

economic growth or economic development. 
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The capability approach to development proposed by Nobel Laureate Amartya 

Sen (1991; 1997; 1999) shifts the focus, dominant dimension, and end of the analysis. 
The capability approach focuses not only on the socio-economic system as a whole 
but also on human beings as such rather than as market actors, entrepreneurs or 

carriers of genes. As a consequence, it stresses the human dimensions of development 

and aims at development without qualifications. 
Sen defines development as the expansion of human capabilities and therefore 

challenges the neoclassical economics goal of income growth maximisation as the 

objective of development. This change in perspective has two main roots. The first 

root is empirical. Growth is concomitant with deprivation, poverty, and inequality, 

which occur not only in poor but also in rich countries (Sen, 1999: xi, 22). Therefore, 

economic growth cannot be equated to development. The second root is philosophical 

and is based on the Aristotelian observation that wealth is a means for something 

greater 23 
-human flourishing. 

This human-centred perspective implies a different strategy at the socio- 

economic system level. At this level, development is the creation of the necessary 

conditions that allow people to lead a flourishing life, such as political freedoms -i. e. 
free speech and elections-, economic facilities -i. e. opportunities to participate in 

production and trade-, social opportunities -i. e. education and health facilities-, 

transparency guarantees, and protective security -i. e. defense (Sen, 1999: 10,38). 

Therefore, the end is development rather than economic growth. In addition, 
development is not restricted to the economic dimension but encompasses all the key 

dimensions of human flourishing -e. g. economic, social, political, and ethical. 

Individual agency plays a crucial role in achieving these capabilities or 
freedoms. There is strong logical and empirical evidence that social, political and 

economic freedom reinforces each other. For example, social opportunities such as 

education and health foster economic freedoms such as entering economic exchanges 

through employment (Sen, 1999: xii, 18). Therefore, the expansion of capabilities or 
freedoms is both the primary end and the principal means of development (Sen, 

1999: xii, 4,37). The reason is that human agency has value in itself -i. e. as an end to 

be achieved- and at the same time is instrumental for other achievements (Sen, 

1999: 4,18). 

23 "The life of money-making is one undertaken under compulsion, and wealth is evidently not the 
good we are seeking; for it is merely useful and for the sake of something else" (Aristotle, 
Nicomachean Ethics, 1-5). 
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Individual agency is qualified and constrained rather than determined by 

institutional arrangements. However, the interplay between the two means that 
development has to be approached through an integrated analysis of economic, social, 

and political activities including a variety of institutions such as the state, the market, 
the legal system, the media, and public interest groups among others (Sen, 1999: xiii). 
These institutional dimensions are intrinsically connected and therefore it is a mistake 
to take one of them, such as the market or technical advance, as the driver of all the 

others. A clear example is that of famines. Sen points out that there are no famines in 

democratic countries, either rich or poor. And the reason is that not only economic but 

also political incentives -i. e. not be elected in the next election- have to be in place 
(Sen, 2000: 19). As a consequence, development cannot be circumscribed to one 
discipline but its study has to integrate lessons from disciplines such as economics, 

political science, sociology, and philosophy (2000: 25). 

As a consequence of this wider conceptual isation of development and its 

components, the informational base for analysing and evaluating development has to 

go beyond incomes to reach the measurement of capabilities (Sen, 1999: 131). 

Therefore, Sen has pioneered the development of the human development index, 

which is a weighted average of educational attainment, longevity, and income. 

Therefore, compared to the evolutionary-institutional economics approach to 

development, the capability approach implies another shift of paradigm. The former 

implies a shift from the mechanistic paradigm with its optimisation behaviour, 

spontaneous equilibrium results, and methodological individualistic methodology to a 
biotic paradigm with its satisfying and path dependent behaviour, open-ended results, 

and more holistic methodology. The capability approach reopens an anthropological 

or human-centred paradigm, with its heterogeneous human intentionality constrained 

but not determined by the environment (Rocha and Ghoshal, 2004). It assumes that 

human beings aim at being neither well-fed robots (neoclassical perspective based on 

an utilitarian paradigm in which choice is automatically directed toward utility 

consumption) nor instinctive, adaptive animals (evolutionary economics perspective 

based on the deterministic role of genes and the environment). Human beings have 

heterogeneous motivations, and the environment conditions rather than determines 

their endeavour (Rocha and Ghoshal, 2004). The aim of the capability approach to 

development is not to "bring life back to Economics" basing the project on biotic 

foundations (Hodgson, 1993: 267) but to 'bring humanity back to Economics' based 

on human foundations. People are the ultimate end and therefore they take priority 
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over material goods (Rocha and Ghoshal, 2004), places (Malecki, 1997: 254), and 
technical changes (1997: 272). 

The capability approach to development overcomes the shortcomings of the 

mainstream neoclassical economics one and has started to influence public policy 

given its re-focusing on reality rather than method. However, it faces at least three 
limitations. Firstly, its main institutional device to achieve different individual 

freedoms is democracy, which is formulated in rather idealistic terms because 

political power and struggle are absent (Stewart and Deneulin, 2002: 64). Secondly, its 

emphasis on individual freedoms overlooks the evaluation of higher-level structures 

such as social norms, cultural practices, and families, which are both enabling and 

constraining (Stewart and Deneulin, 2002: 66)24 
. Finally, its focus on reality rather 

than method, together with the broad conceptual i sation of development and its causes, 

negatively affect the methodological rigour of the capability approach relative to that 

of neoclassical economics. 

f) The Meso or Regional Level Challenge - Territories as Socio-Economic 

Entities or Simple Support for Economic Logic? 

Mainstream economics still dominates the field of theories explaining economic 

growth and development. Given its universal pretence and economic focus, its models 

are a-historical, a-spatial, and a-social. Both the evolutionary-institutional and 

capability approaches to development aim to overcome the a-historic and a-social 

shortcomings of mainstream economics, although losing part of its methodological 

rigour. 

The a-spatial shortcoming has not been approached by any unifying paradigm 

yet (Cheshire and Malecki, 2004; Markusen, 1999). There is a pressing need for 

having agreement on core quality concepts and coherent theories (Moulaert and Sekia, 

2003; Markusen, 1999) rather than on a unifying model (Cheshire and Malecki, 

2004: 263), not only because of the resurgence of regionalism (Markusen, 2002: 280) 

but also because regions bring about a large share of national outcomes (Oinas and 

Malecki, 2002: 105) and therefore are seen as the decisive units at which growth 

24 Sen's focus on people freedoms has led some authors to attach to his approach the label 
methodological individualism (Stewart and Deneulin, 2002). This criticism seems to be inaccurate, 
given Sen's emphasis on the interconnectedness and two-way causality between the individual and the 
social, political, and institutional dimensions (Sen, 1999: 53,296). 
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(Cheshire and Malecki, 2004: 250) and economic development (Storper, 1997: 218) 

take place. 

Researchers provide several reasons for this theoretical underdevelopment 

relative to the regional empirical and policy relevance. Some argue that the field faces 

lack of rigour because it has abandoned the tradition of original formal location 

models (Krugman, 1995); on the contrary, others argue that the new mathematical 

approach of the new economic geography does not deal with the core of economic 

geography, which studies how the economy fits into space (Martin, 1999: 83). In 

response to the later criticism, others attribute the lack of theoretical strength to fuzzy 

concepts developed during the last twenty years that prevent quality concepts, 
theoretical coherence (Moulaert and Sekia, 2003), empirical testing and policy 

recommendations (Markusen, 1999). A work of synthesis is possible and therefore 

this is a key element in any research agenda (Cheshire and Malecki, 2004: 263). 

Without aiming at making such a synthesis, it is possible to argue that part of 

the disagreement on the causes of theoretical underdevelopment at the regional level 
is that each group of researchers has a different conception of the region. In effect, 
those focusing on formalising the field either through the application of Solow's 

growth model at the regional level (Barro, 1991; Barro and Sala-i-Martin, 1991; cf 
Romer, 1994: 13) or the extension of traditional location models (Weber, 1929) to 

spatial agglomeration of economic activity (Krugman, 1991) see the region as either 

points along a linear economy (Martin, 1999: 77), or as simple support of economic 
functions. Other researchers (Storper, 1997) emphasise that regions are the key 

drivers to economic development. Finally, some researchers consider the region and 
its people as the object of economic development rather than simple means for either 
industry or national purposes (Bolton, 1992; Garofoli, 1992; Moulaert and Sekia, 

2003). 

These three conceptions of the region -i. e. support of economic activity, means 
for national growth and development, and end in itself- are based on three different 

logics in terms of the ontological view of the region or how it is considered (data, 

means or end), the object of analysis (industry or region), and the pursued end 
(economic growth or development). Table 2-3 classifies the different conceptions of 
the region according to these logics. 
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Table 2-3 
Different Logics Underlying Different Conceptions of the Region 

Conception of Support for Means for End 
the region economic activity economic growth 

Logic and development 
Region as Data Means End 
Pursued end Economic growth Economic growth Development 

and development 
Object of Industry, then Region, then Region 
analysis region (functional industry (territorial (territorial logic) 

loRic) IoRic) 

The different logics in Table 2-3 are key for the work of synthesis to be 

presented in Section 2.4 because they are related to coherence between the unit of 

analysis, conceptual and operational definitions, and theories upon which to build the 

model and hypothesis. 

In effect, the first and second logics refer to how the region is considered and 

for what purposes. Theories such as neoclassical economics and new economic 

geography are interested in the formalisation or extension of previous economic 

theories that focus on growth and do not consider the region either as a real place or 

as a multi-scale phenomenon with different specificities at different levels (Martin, 

1999; Malecki, 2001). 

Two reasons explain this treatment of regions as simple data. The first reason is 

the mathematical nature of the models, which requires restrictive assumptions to 

allow the empirical testing. The second reason is the object of analysis, which is not 

the region but the industry within the region 25 
. Both reasons lead to the same 

consequence: non-economic dimensions that vary across regions are not considered as 

explanatory variables of economic growth. In the case of new economic geography 

the reason is that they are difficult to modelise; in the case of neoclassical economics 

the reason is that they are considered negligible (Martin, 1999: 78). This latter point 

has been changed in latter growth models, which show that institutions really matter 

(Sala-i-Martin, 2002). However, regions are still data points and institutions black 

boxes measured through categorical variables. 

The focus on the region as support for functional logic, and the associated goal 

of economic growth and national efficiency strike the balance between people 

25 This is so for all the theories classified under the category "region as support for economic activity" 
below, with the exception of neoclassical economics. In this latter case, the unit of observation is the 

region but the theory considers regions as simple carriers of economic activity in terms of how capital 
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prosperity vs. place prosperity in favour of the former policy approach (Bolton, 1992). 

In effect, policies fostering national efficiency through factor mobility do not take into 

account regional specificities for local or national economic growth and development. 

Contrary to the regional approaches that consider the region as data, other 

approaches consider the region either as a key factor for national development or as 
the object of development in itself. The former group includes general approaches 

such as Chinitz's bottom-up effect (Chinitz, 1961) and the new industrial spaces 
(Storper and Scott, 1989; Storper, 1997) in addition to more innovation-oriented 

approaches such as innovative milieu (Aydalot, 1986) and the Nordic school 
(Lundvall, 1992,1994). Chinitz's bottom-up effect refers to the idea that national 

outcomes are not only a function of the size of demand or supply factors but also on 
how they are allocated among regions (Chinitz, 1961; cf. Bolton, 1992: 186). As for 

the innovation-oriented approaches, the basic argument is that key factors driving 

innovation, such as tacit knowledge, embedded relationships, and untraded 
interdependencies are essentially local, which make the region a motor for 

development and growth. 

These approaches take the region as unit of analysis but they do not make 

reference to improving the quality of life of people within the region, and culture and 

community are seen as instrumental to foster regional competitiveness and innovation 

(Moulaert and Sekia, 2003: 295). This clearly leads to the issue of disparities not only 

among regions but also within regions, such as those created in many high technology 

clusters across Europe (Keeble and Wilkinson, 2000), Bangalore in India, and 
Telecom city in Sweden (OECD, 2001a). 

The focus on the region as a means to achieve national economic growth and 

development through innovation leads to the wider issue of the trade-off between 

interregional equity and national efficiency, a "thorny issue in regional theory and 

policy" (Malecki, 1997: 47). In effect, most rapid growth rates happen when economic 

activity concentrates in large urban regions, which leads to national efficiency but 

also to inequality between regions (Malecki, 1997). The application of the business 

competition metaphor to the regional level (Porter, 1990; 2001; Elliasson, 2004) not 

only exacerbates these differences when it is based on inward investment or strategies 

of waste (Rocha, 2004) but also potentially reduces national efficiency when the 

and labour impact on income per capita. Differences in social, cultural, institutional and regulatory 
characteristics are assumed not important (Martin, 1999: 78). 
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strategy is zero-sum game such as competition for hallmark events (Cheshire and 

Malecki, 2004: 261) or inter-state bidding for business investment (Donahue, 1997). 

These issues have lead many researchers to focus on the region itself as the end 
for development. This is the main thrust of endogenous development theory 

(Friedmann, 1979; Garofoli, 1992; cf. Moulaert and Sekia, 2003), which considers 
both regional endogenous and exogenous factors as means for the region's own 
development rather than a means for national efficiency and innovation. Forces of 

globalisation are integrated in the regional fabric rather than followed in a blind 

fashion to create economic growth and technological development. In other words, 

the focus is on balanced development and growth, considering the environmental, 

institutional, socio-cultural, political, and human dimensions without which there is 

no integrated development. At the policy level and in the specific case of declining 

areas, endogenous growth theory is related to policies for place prosperity as opposed 

to policies for people prosperity given its emphasis on strengthening local 

competencies, especially in declining places, to improve their situation based on their 

sense of place (Bolton, 1992). 

The third and final logic underlying the different conceptions of the region is 

that of their object of analysis -i. e. industries within regions or regions. Those 

theories that conceive the region as support for economic activity are driven mainly 
by industry (Krugman, 1991) or factors of production (Barro and Sala-i-Martin) 

analysis. As noted in the analysis of the means-end logic, these theories do not aim at 

explaining the socio-economic and institutional factors leading to the growth and 
development of concrete regions. Rather, their focus is on the analysis of industries 

and economic factors per se. As will be analysed in Section 2.3.3, both endogenous 

growth theory and new economic geography focus on how production factors or 

location of industries, respectively, impact on regional growth, without considering 

the role of regional specificities. 

In the specific case of the analysis of agglomeration of economic activity, the 

unit of analysis is the industry across regions rather than the region. Therefore, the 

focus is on analysing industry growth, rather than regional growth and development, 

and the theoretical discussion is framed in terms of different types of externalities 

such as static agglomeration economies (Krugman, 1991; 2000), localisation 

economies, and urbanisation economies (Glaeser et al. 1992). 

The three different conceptions of the region analysed above help to classify 

different regional approaches to economic growth and development (Table 2-4). The 
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framework presented in table 2-4 shows how the conception of the region and its 

internal logic is one possible explanation of the causes of disagreement among 

researchers, which prevent a work of synthesi S26. 

Table 2-4 
Different Regional Approaches to Growth and Development According to 

Different Conceptions of the Region 

Conception of the reg ion 
Support for Means for End 

economic activity economic growth 
and development 

Neo-classical Flexible New industrial 
economics specialisation districts 

Regional -*. - Economic base Californian -*. - Cultural- 
approachesto 4- Product cycle Porterian institutional 

growth and -*. * New economic New economic Endogenous 
development geography geography development 

-*. - Innovation 
approach 

Figure 2-1 shows the relationship between the five approaches to development 

reviewed so far and the regional approaches to economic growth and development. 

This relationship is critical to avoid reductionisms or simple translations from a higher 

level to a lower level of analysis, although the dominance of neoclassical economics 

at the regional level has fostered a simple scaling down of general models to the 

regional level of analysis (Malecki, 1997: 47). This is worrying, given that not only 

regional specificities but also the same object of regional studies are not considered 

properly. In effect, regional studies focus on explaining how regional disparities, 

especially in unemployment rates, arise and why they persist over time. In particular, 

"regional development attempts to capture the range of economic, political, and social 

influences on regional patterns of employment opportunity" (Malecki, 2001: 4085). 

Given that the application of the neoclassical economics assumptions of optimisation 

and equilibrium ultimately results in convergence (Malecki, 1997: 47; Cheshire and 

Malecki, 2004: 252), and the static nature of the models does not allow analysis of 

26 There are other causes for this lack of agreement. The most common one is the researcher's implicit 
definition of science. Some researchers are more inclined to logical positivism with its deductive logic 

and falsifiability criterion to distinguish science from non-science, while others prefer realism, critical 
realism, and / or constructionism. For a review of these debates in the economic geography literature 

see Krugman (1995), Martin and Sunley (1998), Martin (1999). Markusen (1999). Grabher and 
Hassink (2003), and Lagendijk (2003). A must reading to place these debates in the appropriate context 
of economic geography is Malecki (2001). 
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what happens during the process, the core of regional studies is seriously 

misconceived. 

What follows is a brief description of the regional approaches that consider the 

region as support for economic activity. The rest of the approaches, including 

Krugman's New Economic Geography, will be analysed in the context of clusters 
(Section 2.6). 

Neoclassical Economics - Regional Approach 

Borts and Stein (1964) were the first in analysing regional growth through the 
framework of neoclassical economics (Malecki, 1997: 46). The formal analysis of 

regional growth was a simple scaling down of the production function described in 

section 2.1.2 b). 

The neoclassical economics modelling of economic growth assume identical 

production functions in all regions and perfect capital and labour mobility. These 

assumptions together with those of optimisation and equilibrium lead to convergence 

of economic growth across regions. In effect, labour flows from low-wage to high- 

wage regions and investments flow in the opposite direction because high wages 
imply low returns on capital. These flows continue until returns to labour (wages) and 

capital (rents) are equal in each region (Malecki, 1997: 46). 

Factor mobility, then, is a key assumption in the working of the regional 

neoclassical economic model. However, neither labour nor capital are perfectly 

mobile. In fact, in the case of labour, people respond other than to income signals. 
"Mobility costs, spatial frictions, non-economic resistances to migration, occupation, 
job opportunities and family ties all enter into a migration decision" (Malecki, 

1997: 48). As for capital, investors have incomplete information about inter-regional 

return differentials, and in addition certain industrial inertia can prevent moving 

investment from one location to a different one (Malecki, 1997: 48). 

This simple original neo-classical formulation of regional growth was further 

advanced by Barro (1991) and Barro and Sala-i-Martin (1991) and applied to cross- 

sectional regression studies of regional convergence (Cheshire and Malecki, 

2004: 250), while keeping the basic assumptions of the traditional Solow's growth 

model (Romer, 1994: 13). Results are inconclusive given that although convergence 

has been the norm during the 1960s and 1970s, divergence appeared in the late 1970s 

in many contexts (Cheshire and Malecki, 2004: 251). The misfit between the 

predictions of the neoclassical model and the reality is due to theoretical, 
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methodological, and measurement problems, which have been extensively analysed 

elsewhere (Cheshire and Malecki, 2004: 252-256). 

There have been many attempts to solve the static, a-historical, and a-contextual 

nature of the traditional regional neoclassical model. First, the problem of exogenous 
technological change is tackled using new endogenous growth theory at the regional 
level of analysis (Glaeser et al. 1992; Sala-i-Martin, 2002; Cheshire and Malecki, 

2004: 250), but the a-historical and a-contextual problems derived from the 

optimisation and equilibrium assumptions analysed in Section 2.1.2 b) still remain. In 

addition, the acknowledgement of increasing returns derived from imperfect 

competition, which can be traced back to the Marxian tradition of unevenness 

embodied in the works of Myrdal and Kaldor, has lead to the possibility of divergence 

and multi-equilibria as proposed by the New Economic Geography (Krugman, 1991; 

1995). Second, the a-historical problem is considered by evolutionary ideas applied at 

the regional level through the concepts of national and regional innovation systems 
(Lundvall, 1992; 1994) and learning regions (Cooke and Morgan, 1994). Finally, the 

a-contextual limitation is considered by many cluster approaches such as the Italian, 

Flexible Specialisation, Californian, Porterian, Innovation, and Cultural-institutional 

schools of thought. All the regional approaches that in one way or another bring more 

realism to the study of regional growth and development will be extensively analysed 
in the review of the literature on clusters (Section 2.4). 

Economic Base 

This approach considers the economic base of the region as the central 

determinant of its prospects for economic growth (Cheshire and Malecki, 2004: 256). 

The key question a region has to answer is: in which sector should the economy 

specialise? Based on the analysis of the multiplier effects of the sectors producing the 

region's goods and services, this model suggests that the "economic base of a region 

lies in what it is able to export to other places" (Malecki, 1997: 16). 

This model is specifically concerned by exogenously determined economic 

growth. In effect, demand originated elsewhere triggers the creation of jobs in the 

basic or export sector and through the multiplier effect growth is generated in those 

sectors connected to the basic one. Therefore, the regional economy is totally 

dependent on an exogenously determined demand and the associated regional basic 

sector, which leads to the conclusion that what a region specialises in matters 

(Cheshire and Malecki, 2004: 257). 



83 

This model is one of the inputs for the Porterian distinction between traded -i. e. 

export oriented- and non-traded clusters (Porter, 2001; 2003), and therefore underlies 

an important part of Porter's logic for explaining growth in the regional economy. The 

model rests on the assumptions of an infinitely elastic supply of factors of production 

and the existence of a two-sector economy. It faces many limitations such as data 

constraints, sensitivity to the structure of the economy, and difficulties in determining 

the multiplier effects (cf. Malecki, 1997: 18). In addition, the argument that the 

prospects for regional growth derive only from an exogenous demand and the 

associated export sector, does not take into account other specific regional factors 

such as inter-firm and institutional links that are key not only to regional growth but 

also to regional development. These elements are incorporated in the cluster approach 

as it is analysed in Section 2.4. 

Product Cycle Theory 

This regional growth theory has been originally proposed by Vernon (1966) and 
it argues that the phases of the product life cycle -i. e. new, mature, standardised- 

affect the location of production within the region. Innovation is key in the initial 

stage of a product and therefore regions endowed with rich knowledge and 

communication infrastructure would be the receivers of investment decisions related 

to new products. Given that these features normally exist in advanced regions, initial 

location tends to increase interregional disparities (Godstein and Luger, 1990). 

As the product matures, it becomes cheaper and more standardised and its 

demand expands. External demand triggers a larger production scale and therefore 

producers would tend to move part of the production facilities close to the consumers. 
As the product becomes more standardised, the original economies of scale are fully 

exploited, labour costs increase and therefore profit margins shrink. As a 

consequence, production is re-located to regions with cheaper labour. The process 

continues till subsidiaries begin to export to the home market (Goldstein and Luger, 

1990). 

Porter uses the idea of life cycle to explain the dynamics of cluster development 

(Porter, 1998: 240). However, he uses his diamond approach to explain this evolution 

rather than the focal industry of the cluster. The product cycle theory is more 

applicable to clusters specialised in only one or two industries, which will be analysed 
in section 2.4. 
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2.2. Entrepreneurship 

2.2.1. Conceptual Definitions, Measurement, and Theoretical Approaches 

Entrepreneurship as afield of study is relatively young (Cooper, 2003 )27 , which 
explains its lack of a unifying domain (Low, 2001; Brush et al 2003). Although the 

concept of entrepreneurship can be traced to the work of Cantillon in 1755, it has 

emerged as a fast-growing line of inquiry during the last 30 years. 
The definition of entrepreneurship has evolved from a trait or supply side -i. e. 

focus on entrepreneurs and their traits- to a context or demand side approach -i. e. 
focus on the influence of firms and markets on how, where, and why new enterprises 

are founded (Thornton, 1999), or more generally, what entrepreneurs do (Gartner, 

1990). Entrepreneurship is a multifaceted reality, which explains why it has been 

defined from various perspectives, such as entrepreneurship as the entrepreneur 
(Cantillon, 1755; McClelland, 1961) or small and medium-sized businesses (Brock 

and Evans, 1989; Birch, 1981); entrepreneurship as a function, especially as 
innovation (Schumpeter, 1934) or the discovery, evaluation, and exploitation of future 

goods and services (Venkataraman, 1997; Eckhardt and Shane, 2003); and 

entrepreneurship as the creation of new businesses (Low and MacMillan, 1989; 

Gartner, 1989) or, more generally, entry into a single industry (Orr, 1974; Porter, 

1980; Geroski, 1995 )28 . Table 2-5 shows the different conceptual isations of 

entrepreneurship, their underlying disciplines and theories, and associated 

measurementS29. 

27 For a review of the evolution of the entrepreneurship field over time refer to Livesay (1982), 
Gartner (1989), Cooper (2003), Thornton (1999), Shane and Venkataraman (2000), and Shane (2003). 
2' Economic historians classify entrepreneurship schools according to three intellectual traditions 
(H6bert and Link, 1982; Blaug, 1997): the German school, represented by Schumpeter and his 
emphasis on entrepreneurship as a function -i. e. innovation-; the Austrian school, represented by 
Kirzner who based on von Mises and von Hayek focuses on the entrepreneur as the responsible for 
restoring equilibrium through the perception and exploitation of profit opportunities; and the Chicago 
or Neoclassical school, represented by Knight and Schultz. who assign a minor role to entrepreneurs 
within an optimisation and equilibrium framework as those bearing the uncertainty of future prices 
based on a rational evaluation of expected incomes as entrepreneur or as paid-employee. Sociologists 
(Martinelli, 1994; Thornton, 1999) start distinguishing between classical contributions (Weber and 
Schumpeter) and contemporary ones, to then classify the latter using a actor-s) stem frame, ýN ork. 
29 Chapter 4 contains a detailed description of the measure of entrepreneurship used in this dissertation 
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Table 2-5 
Entrepreneurship - Conceptualisation, Theoretical Approaches, and 

Measurement 

Conceptualisation Disciplines Measurement 
Economics (Cantillon, 1755; Knight, Business owner or self- Entrepreneur 192 1) 

employed person Psychology (McClelland, 196 1) 

Economics (Schumpeter, 1934; 1950), R&D expenditures 

Innovation Evolutionary Economics (Nelson and 
Number of patents 
Commercially introduced Winter, 1982) innovations 

Small and Medium Economics (Brock and Evans, 1989) - SMEs 
Sized Companies Small Business Economics 

Sociology (Gartner, 1989; Reynolds and New-firm start ups Organisation or White, 1997) 
Business Creation Population ecology (Hannan and Industry density (number 

Freeman, 1977; 1989) of firms) 
Industrial economics (Geroski, 1995) Industry entry 

Entry 
Evolutionary economics (Winter, 1984) Industry Churning rate Population ecology (Hannan and (entry minus exit) Freeman, 1977; 1989) 

The conceptual isation of entrepreneurship as the entrepreneur can be traced 

back to Cantillon, who defines the entrepreneur as an individual who is "willing to 

buy at a certain price and sell at an uncertain price" (Cantillon, 1755, cited in Blaug, 

1997: 442). Von Thunen further elaborated on this element of uncertainty more than a 

century later, characterising the entrepreneur as the residual income claimant of an 

unpredictable income after deducting interest and wages (Blaug, 1997: 443). Then, 

elaborating on von Thunen's distinction between risk -i. e. a situation where expected 

values of outcomes can be obtained from probability distributions- and uncertainty - 

i. e. no such expected values exists-, Knight (1921) conceptualises the entrepreneur as 

an uncertainty bearer as a return for profit. Given this characterisation, the main traits 

of the entrepreneur are foresight and profit orientation. This latter element is the basis 

for Knight's argument that an individual decides among unemployment, paid 

employment, or self-employment based on the relative prices of each of these states 

(Storey, 1994: 62). 

Contrary to Knight, the Austrian School of von Mises and von Hayek, currently 

represented by Kirzner, rejects the rational economic behaviour model of neoclassical 

economics. Instead, assuming imperfect knowledge and disequilibrium, it focuses on 

the processes through which equilibrium is achieved (cf. Kirzner, 1973; 1985; Shane, 

2003). In particular, Kirzner attributes to the entrepreneur an equilibrating role 
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through arbitrage -i. e. imperfect information and knowledge leads to errors in the 
decision-making process and these errors create opportunities to make a profit. 

Both Knight and Austrian's characterisation of the entrepreneur gave rise to 
further studies on the traits of entrepreneurs, especially by psychologists (McClelland, 

1961), termed the trait approach to entrepreneurship (Thornton, 1999). Its central 

argument is that special types of individuals create entrepreneurship and therefore to 

advance economically societies need an adequate supply of them. The problem with 
this line of research is that different studies have identified different entrepreneurs' 
traits and therefore it is not possible to have a picture of who is an entrepreneur 
(Gartner, 1989). 

Schumpeter (1934) also focused on the entrepreneur but he stressed 

entrepreneurship as a function, defining it as the "carrying out of new combinations" 
(Schumpeter, 1934: 74). In effect, he calls "entrepreneurs not only those 'independent' 

businessmen ( ... ) who are usually so designated, but all who actually fulfil the 
function by which we define the concept, even if they are ( ... ) 'dependent' employees 

of a company ( ... )" (Schumpeter, 1934: 74-75). His focus on entrepreneurship as a 
function is a consequence of conceiving entrepreneurship not only as an individual's 

rent-seeking activity but also as an important factor contributing to economic 
development. Given the current focus on innovation, two important considerations are 
in order. Firstly, Schumpeter argues that the carrying out of new combinations often 

results in the creation of new businesses (Schumpeter, 1934: 1966). Secondly, the 

entrepreneur is at the root of carrying out new combinations. In effect, even in a world 

of giant firms the entrepreneur has still the primary role in innovation (Schumpeter, 

1950, chapters 7 and 12; cf. also Schumpeter, 1939: 97, cited in Fagelberg, 2003). His 

pessimistic view about big firms taking over the innovation function of the 

entrepreneur (Schumpeter, 1950) confirms rather than contradicts the previous tenet, 

because he explicitly states that the giant industrial unit tends to automatise 

technological progress. 

Schumpeter's conceptual isation of entrepreneurship has been taken by Shane 

and Venkataraman (2000) and Shane (2003: 10) who define entrepreneurship as "an 

activity that involves the discovery, evaluation and exploitation of opportunities to 

introduce new goods and services, ways of organizing, markets, processes, and raw 

materials through organizing efforts that previously had not existed" (Shane, 2003: 4). 
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Others (Nelson and Winter, 1982) have followed an evolutionary path 
30 identifying entrepreneurship with innovation rather than with creation of new firm s, 

Despite the attractiveness of defining entrepreneurship as innovation, it has its own 

conceptual isation and operational isation problems (Bamberger, 1991) and therefore 

adds to the current complexity of the entrepreneurship field. As for conceptual isati on 

problems, innovation includes entrepreneurial -driven innovation such as the creation 

of the steam machine and the automobile (Schumpeter, 1934), as well as 

management-driven innovation such as incremental change of routines in existent big 

firrns that results from small investments in R&D (Nelson and Winter, 1982). For 

measurement problems, the most used measures of innovation are R&D and patents, 

which not only measure different things -i. e. inputs in the former case and 
intermediate outputs in the latter - but also bias the analysis of entrepreneurship in 

favour of large firms and institutions. This can only be corrected by having a direct 

measure of innovation, such as commercially-introduced innovations (Acs and 
Audrestch, 1990; 2003 )31. 

As a consequence, the innovation approach to conceptualise and measure 

entrepreneurship does not consider that a key feature of entrepreneurship is the 

successful exploitation of R&D and patents by enterprising individuals (Malecki, 

1997: 272). As noted in sections 2.1.2 b) and d), the most relevant economic 

approaches to innovation -i. e. the new endogenous growth theory and evolutionary 

economics- are entrepreneurless either because the entrepreneur is equated to a 
homogenous representative firm (endogenous growth theory) or because human 

volition and intentional are ruled out (evolutionary economics). Given data 

availability on R&D and patents (Acs and Audretsch, 2003: 56), the innovation 

conceptual isation of entrepreneurship takes the middle part of the entrepreneurial 

process without considering the key elements of Schumpeter's original 

conceptual isation: entrepreneurs at the origin and creation of new businesses at the 

end of the process (1934: 66). More specifically, and contrary to Shane and 
Venkataraman's (2000) conceptual i sation, both endogenous growth theory and 

evolutionary economics replace the entrepreneurial process of discovery, evaluation, 

30 For a more detailed explanation of both Schumpeterian and Evolutionary economics approaches 
refer to Section 2.1.2. c) and d) above. 
31 Acs and Audretsch (2003) provide an excellent review and critique of innovation measures. For 
example, R&D is a measure of input rather than output, is based on formal R&D budgets, and common 
goals of R&D laboratories are imitation and technology transfer rather than innovation. As to patents, 
many patents are worthless and never used, and still others have negative value because the) pre% ent 
new innovations or competition. 
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and exploitation of opportunities for the management-driven process of R&D 
investment and patent registration. 

Although people, rather than contexts, start businesses, entrepreneurs do not 
exploit opportunities in a vacuum or in isolation. In effect, new organisations often 
emerge embedded in specific environmental, industrial and regional contexts 
(Malecki, 1997) and therefore even two people with the same traits can make different 
decisions about starting an organisation if they operate in different industries or 
regions. The influence of different contexts on entrepreneurship, often measured 
either as start-ups or entry (Storey, 1994: 60), is the object of the demand side 
perspective of entrepreneurship (Thornton, 1999), which explains the differential rate 

of start-ups between countries (Reynolds et al 2002), regions (Reynolds et al 1994; 
Acs and Storey, 2004), and industry clusters within regions (Saxenian, 1994). 

Entrepreneurs usually start their businesses where they were born, have worked 
(Boswell, 1973; Reynolds and White, 1997) or where they already reside (Cooper and 
Dunkelberg, 1987; Haug, 1995; Reynolds and White, 1997), which make 

entrepreneurship a context-specific phenomenon. 
This context-specific influence on start-ups is not considered in studies that 

define entrepreneurship as entry (Orr, 1974; Geroski, 1995; Hannan and Freeman, 

1989). In effect, industrial economists define entry as "a firm which manufactures a 

product in a given four-digit industry in a year, but did not manufacture it in the 

preceding year" (Storey, 1994: 60). Therefore, new firm formation is only one of the 

many forms of entry. In addition, both industrial economists and evolutionary 

economics are interested in entry into an industry with independence of the region in 

which it is located 32 
. The assumption is that there is a "queue of entrants outside 

industry, just waiting for price to persistently exceed long-run average costs" (Storey, 

1994: 62). This approach has a direct connection with regional economics approaches 

that consider the region as support for economic activities (cf. Section 2.1.2. f) 

above). 

In the case of population ecology, the unit of analysis could be either foundings 

or entry, according to the type of population under study and availability of data to 

distinguish between subsidiary new firms or independent start-ups (cf. Hannan and 

Freeman, 1989: 225; 243). Foundings and entry cannot be regarded as similar units 

given that specific causal mechanisms explain each event. For example, according to 

industrial organisation economics an existing business is expected to move from one 
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industry to a different one based on expected profits in both industries and entry 
barriers. On the contrary, and following a labour market approach to industrial entry, 
an independent new firm also includes labour market considerations such as 
knowledge of the industry, existing contacts in the region, job status (employed or 
unemployed), and opportunity costs of being unemployed vs. self-employed (cf. 
Storey and Jones, 1987; Storey, 1994). 

The demand side approach, either sociological-contextual (start-ups) or 
economic (entry), has been criticised for not considering the role of human agency in 

starting new businesses (Thornton, 1999; Shane, 2003). Evidently, two people 
belonging to the same region or industry will differ in their propensity to start a 
business. The contextual approach seems deterministic as in the case of population 
ecology (Bygrave, 1993: 259; Van de Ven, 1993: 214)33 , but this critique cannot be 

generalised to all contextual approaches (cf. for example Shane, 2003: 3). Many 

sociological approaches attempt some link between the macro-system and the micro- 
actor (Martinelli, 1994: 487). In particular, the contextual perspective considers 
entrepreneurship as a multilevel phenomenon that involves interaction between the 

environment and individuals (Venkataraman, 1997; Davidsson and Wiklund, 2001; 
Brush et al 2003), but it is mainly concerned with rates of startup at a population level 

and with the cultural, economic or market factors converging to create an 

environment that enhances or inhibits entrepreneurship (Busenitz et al. 2003). 

Finally, the focus on the entrepreneur and the important role of small 
businesses in creating jobs (Birch, 1981) have led to the identification of the 

entrepreneur with the owner-manager of a small business and therefore the measuring 

of entrepreneurship in terms of size of established firms. This definition is in line with 

classical economists who amalgamated the functions of the capitalist and the 

entrepreneur (Blaug, 1997: 441). Owner-managers are the people in charge of the 

economic core (Kirchhoff, 1994) and responsible for the relevance of the small 

business sector in the economy (Storey, 1994). However, entrepreneurship scholars 

have focused more on traits, behaviours, or events that are related to newness rather 

than size in an attempt to both carve out a distinctive domain (Venkataraman, 1997; 

32 Cf. Section 2.1.2. d) above. 
" Population ecology faces the same limitation as evolutionarý economics in terms of their lack of 
consideration of human volition and purpose in the entrepreneurial process (cf. Section 2.1.2 d) above). 
In effect, population ecology is not suitable to explain entrepreneurship because it averages over 
behaviours of entrepreneurs and therefore it is not possible to explain how the entrepreneurial process 
unfolds, and whether innovations emerge as a result of random variations or purposeful entrepreneurial 
activities (Van de Ven, 1993: 214). 
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Low, 2001) and explain one of the most important factors for economic growth not 

contemplated by the entrepreneurless models of neoclassical economics (Baumol, 

1968). This theoretical shift, together with both secondary (Reynolds et al. 1994) and 

primary (Reynolds et al. 1999; Reynolds, 2000) data availability led to emphasis on 

the earlier stages of entrepreneurship -i. e. the gestation and creation of new 

organisations- relative to the later stage of established SMEs or even high-growth 

SMEs, termed gazelles (Birch et al. 1999). 

The above summary of the evolution of the concept of entrepreneurship shows 

its multifaceted and multilevel nature and explains why entrepreneurship has been 

studied from different disciplines, each one stressing different levels, stages, and 

dimensions of the entrepreneurship process. In effect, economic perspectives stress 

the entrepreneur and the function of entrepreneurship as innovation either by 

entrepreneurs (Schumpeter, 1934) or established big firms (Schumpeter, 1950; Nelson 

and Winter, 1982), the discovery and exploitation of opportunities (Venkataraman, 

1997; Shane and Venkataraman, 2000; Eckhardt and Shane, 2003), or the alertness to 

disequilibrium (Kirzner, 1985); industrial organisation economics perspectives stress 

facilitating and inhibiting factors on entry into a single industry based on the 

assumption of rational prof it-maximising individuals (Orr, 1974; Porter, 1980; 

Geroski, 1995); psychological perspectives stress the distinguishing traits of 

entrepreneurs (McClelland, 1961); and sociological perspectives analyse the 

environmental factors affecting the creation of business, such as social structure 

(Stinchcombe, 1965), industrial infrastructure and institutional fields (Van de Ven, 

1993; DiMaggio and Powell, 1983), cultural forces (Aldrich and Waldinger, 1990), 

environmental selection and evolution of populations (Hannan and Freeman, 1977), 

networks (Larson, 1992), and national (Reynolds et al 2002) and regional (Reynolds 

et al 1994) entrepreneurial framework conditions. 

These different theories -i. e. descriptive or explanatory coherent frameworks- 

are not incommensurable (Kuhn, 1962) but complementary, which allows a broad 

conceptual isation of entrepreneurship as the discovery of opportunities and 

subsequent creation of new economic activity (Low and MacMillan, 1988; Shane and 

Venkataraman, 2000), often resulting in the creation of new organisations 

(Schumpeter, 1934: 66; Gartner, 1989; Reynolds et al. 1999; Brush et al 2003), or the 

pursuit of innovation by independent entrepreneurs (Schumpeter, 1934) or large firms 

(Schumpeter, 1950). 
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This dissertation defines entrepreneurship as the creation of new businesses and 
its focus is on venture creation at the regional level based on the contextual 

perspective of entrepreneurship. The creation of organisations has long been an 
important topic for entrepreneurship researchers (Gartner, 1985; Cooper, 1970), and 

such creation occurs at multiple levels of analysis (Brush et al 2003). In addition, the 

contextual perspective is concerned with how contextual factors at different levels 

impact on rates of startup, and acknowledges that entrepreneurship involves 

interaction between the environment and individuals (Venkataraman, 1997; Brush et 

al 2003). 

The interaction between the individual and the environment or the micro-macro 
link is key, not only to understanding the emergence of entrepreneurship but also to 

linking entrepreneurship to societal outcomes. In other words, contexts are not only 

means for entrepreneurship but also ends of the entrepreneurship role in society. As 

analysed in the Schumpeterian approach to development, Schumpeter was the first to 

link entrepreneurship to economic development. The link between entrepreneurship 

and societal outcomes is not only one of the purposes of entrepreneurship research 

(Low and MacMillan, 1988; Low, 2001) but also the criterion to analyse whether 

entrepreneurship is productive, unproductive, or destructive (Baumol, 1990). New 

firms' productivity (Shane, 2003: 5) does not mean that entrepreneurship is beneficial 

at the societal level, unless it is assumed that firm level outcomes automatically 

translate to societal outcomes through an automatic coordination of self-interested 

individuals in a world without externalities. This assumption is neither real nor useful 

for prediction (Rocha and Ghoshal, 2004) and therefore it is necessary to develop a 

better understanding of how entrepreneurial outcomes are distributed and what kind 

of institutions are necessary to mediate the process, In effect, "entrepreneurial talent is 

not automatically dedicated to socially desirable ends -it requires institutions to 

accomplish this" (McGrath, 2003: 527; cf Stinchcombe, 1997). Therefore, the links 

between development and growth stated in Section 2.1.1 and between different levels 

of aggregation are key to understanding whether entrepreneurship is socially 

productive or not (Rocha, 2004). Figure 2-2 integrates the different conceptual isations 

of entrepreneurship reviewed above and their link to multilevel outcomes. This latter 

point is developed in the next two sections. 
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2.2.2 Entrepreneurship and development 

The link between entrepreneurship and development has been studied mainly 
from an economic standpoint, focusing on innovation and economic growth rather 
than development. 

From the theoretical standpoint, the focus has been on the conceptual isation of 

entrepreneurship as innovation to investigate its relationship with national, industry, 

and firm growth. In effect, the most influential economic approaches related to 

entrepreneurship and growth are endogenous growth theory (Romer, 1986; 1990) and 

evolutionary economics (Nelson and Winter, 1982 )34 . As summarised in the previous 

section, both approaches can be traced back to Schumpeter who focused on economic 
development as the carrying out of new combinations -i. e. innovation (1934: 66), but 

unlike Schumpeter they are entrepreneurless and focus on flawed measures of 
innovation such as R&D and / or patents (cf. Acs and Audretsch, 2003). 

Therefore, Baumol's observation that despite the role of the entrepreneur in 

fostering innovations, the economic formal models are "entrepreneurless" (Baumol, 

1968: 51) is still true. Endogenous growth theory is entrepre ne ur less because 

entrepreneurship is equated to R&D and neither new firms nor entry are considered 

even as exogenous variables in the model. Evolutionary economics is entrepreneurless 
because R&D rather than entrepreneurship is considered the key factor for driving 

innovation and entry is treated as an exogenous variable assuming a queue of 

potential entrants (Andersen, 2001: 3). 

In short, both endogenous growth theory and evolutionary economics are 

interested in routinely R&D-driven innovation undertaken by large firms rather than 

the entrepreneur-driven innovation that often results in the creation of new firms 

(Schumpeter, 1934: 66). They take Schumpeter's late argument that the 

entrepreneurial function that originally was carried out by entrepreneurs is now taken 

by large firms (1942). As far as entrepreneurship is equated to innovation with 

independence of who is the source of innovation, these theories could be 

entrepreneurship-related. However, these theories do not explain how 

entrepreneurship contributes to development and growth in the original 

34 Other approaches such as equilibrium -evolutionary" models based on rational economic agents such 
as Jovanovic (1982) and Aghion and Ho\ýitt (1992) (cf. Dosi et al.. 2003; Caree and Thurik, 2003: 453) 

are also included. The lack of Schumpeterian entrepreneurs is more evident in the latter two models, 
where imitation rather than innovation is the driver for growth (Schmitz, 1989) or inno\ ation is a result 
of investing skilled labour in R&D to produce intermediate goods from which the innovator gets and 
exploit a patent till a new innovation makes it obsolete (Aghion and Ho\\ itt, 1992). 
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Schumpeterian position in which entrepreneurs carry out new combinations generally 

channelled through the creation of new firms (Schumpeter, 1934). 

Schumpeter's original argument resists mathematical formalisation but is 

straightforward: the entrepreneur is the origin of new combinations and the new firm 

is the normal vehicle for disseminating them. Marrying this insight with the 
formalisation of endogenous growth theory, it could be argued that entrepreneurship 
fosters innovation and innovation, in turn, fosters economic growth (Rocha, 2004). 

The link between entrepreneurship and development could be explained through the 

theoretical ideas of clustering of the followers (Schumpeter, 1934), and innovation 

diffusion or knowledge spillovers, one of the external economies mentioned by 

Marshall. As to the former idea, Schumpeter (1934) argues that successful pioneer 

entrepreneurs remove the obstacles faced by entrepreneurial activity in its early 

stages. This produces the "clustering of the followers" up to the point of eliminating 

entrepreneurial profit, which fosters a new innovative wave, The latter idea -i. e. 

external economies- is rooted in the regional dimension and therefore it is analysed in 

the next section on entrepreneurship and regional development. 

The association between entrepreneurship and development does not happen in 

a vacuum, but it is dependent on contextual factors such as the institutional 

environment. In general, institutions and entrepreneurship are considered as 
independent variables for analytical purposes. In this context, institutions are 

considered as means that either foster or inhibit entrepreneurship. However, 

entrepreneurship is so institutionally embedded that its impact on development cannot 

be understood without including an institutional argument to explain that relationship. 

Following this line of reasoning, Baumol (1968) argues that to promote economic 

growth it is vital to examine the determinants of the payoff to entrepreneurial activity. 

In a later work he concludes that the entrepreneur acts according to the prevailing 

"rules of the game" -the reward structure in the economy-, and that these rules 

undergo significant changes from one period to another and help to dictate the effect 

on the economy via the allocation of entrepreneurial resources (Baumol, 1990: 25). 

This line of reasoning is endorsed by Kent (1982) and Kirzner (1982), who view 

economic development not as an increase in the per capita production of goods and 

services but rather as a change in the total economic and social structure in a 

population's standard of living. Kent summarises the role of the entrepreneur in 

economic development through not only his influence on both the supply and demand 

sides of the growth equation but also on the phases of the stage theories. Kirzner 
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concludes that entrepreneurship will most thrive where rewards are paid to those with 

sufficient insight to exploit opportunity (Kirzner, 1982). 

Olsson and Frey (2002) formalise the role of institutions in the process of 

economic development with entrepreneurs having the function of carrying out new 

combinations. In effect, the institutional framework in terms of both informal 
institutions such as social norms and formal institutions such as property rights is 

formalised as a constraint to the process of carrying out new combinations. The 
institutional framework sets the boundaries of socially acceptable innovations and 
therefore profit-seeking entrepreneurs have to include the cost of perseverance in spite 

of social disapproval in their seizing of opportunities (Olsson and Frey, 2002: 76). 

Olsson and Frey's model could be considered as a first attempt to formalise 

institutionally bounded technological creativity by independent new firms as opposed 
to the endogenous growth model of routinised innovation by investments in R&D. 

This institutional argument linking entrepreneurship to economic development 

is complemented by Piore and Sabel (1984), who argue that "we are living through 

the second industrial divide" (1984: 6) in which small innovative and sectorally- 
focused firms are an alternative to the mass production model used to re-launch 

growth and employment in advanced economies. The flexible specialisation strategy 

associated with the second industrial divide opens up opportunities for new and small 
firms to contribute to economic growth through activities previously carried out by 

big firms exploiting economies of scale and scope derived from mass production. 
Besides the Schumpeterian and institutional arguments linking entrepreneurship 

to economic growth there is a third theoretical approach: competitiveness theory 

(Porter, 1990; 2001). Porter places start-ups as a key factor within the context for firm 

strategy and rivalry, one of the four factors of Porter's competitive diamond. The 

basic argument is that entrepreneurship increases rivalry and competition and 

therefore creates pressure to innovate, which in turn results in competitiveness and 
better living standards. 

Reynolds and White (1997) and Reynolds et al (2001) build a bridge between 

the previous theoretical arguments and their empirical demonstration. Reynolds and 

White (1997) back the argument that entrepreneurial activity is generally not included 

in formal economic models, refusing empirically each of the assumptions on which 

they are built. The explicit inclusion of entrepreneurship as business creation in a 

general descriptive model to explain economic growth takes place in the Global 

Entrepreneurship Monitor model (Reynolds et al. 1999). 
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From the empirical standpoint, few studies have tested the link between 

entrepreneurship and national economic growth. There are two reasons that explain 

this shortage of studies. Firstly, data limitation and harmonisation of firm births across 

countries, which has led scholars to use business ownership or self-employment as a 

proxy for entrepreneurship (Storey, 1991)35. Considering unemployment as an inverse 

proxy for economic growth, Audretsch and Thurik (2000) found that an increase in 

business ownership reduced the rate of unemployment in 23 OECD countries from 
36 1974 to 1994 

. Secondly, lack of enough data points in the case of more direct 

measures of entrepreneurship harmonised across countries. In effect, GEM measures 

entrepreneurship as the proportion of firms under 42 months old over the working 

population in more than 30 countries (Reynolds et al. 1999). However, the number of 
countries and years is still too limited to go beyond correlation analysis. So far GEM 

has showed a positive correlation between entrepreneurship and growth in GDP per 

capita (Reynolds et al. 2002,2003,2004). Two studies have used the GEM dataset to 

analyse the impact of entrepreneurship on economic growth (Wong, Ho, and Autio, 

2005; van Stel, Caree, and Thurik, 2005), finding a positive impact only in the case of 
high-growth start-ups (Wong, Ho, and Autio, 2005) or in developed countries (van 

Ste], Caree, and Thurik, 2005), although these results have to be qualified given the 

small sample size and lack of appropriate time lags. 

2.2.3. Entrepreneurship and regional development 

The regional level of analysis is theoretically missed in entrepreneurship. In 

effect, the region as unit of analysis to investigate antecedents, processes, and 

outcomes of entrepreneurship is absent in early entrepreneurship theoretical models 
(Bruno and Tyebjee, 1982) as well as in newer ones (Shane, 2003; Wennekers and 
Thurik, 1999; Caree and Thurik, 2003). As a consequence, the percentage of studies 

at the regional level in top entrepreneurship journals is less than 4% (Davidsson and 

Wiklund, 2001; Busenitz et al. 2003). The trend seems to be reversing since the 

appearance of special issues in Regional Studies on the empirical investigation of 

" For a review of the impact of SME on job creation see Storey (1994, chapter 6). The main 
conclusions are that SME create jobs at a faster rate than larger firms in UK and US, although this 
could be attributed in part to an increase of subcontracting. As to the quality of these jobs, the empirical 
evidence is mixed, In effect, while wages, fringe benefits and training is higher in large firms. 
unionisation and job satisfaction is higher in SMEs. 
36 Cf also Audretsch, Caree, and Thurik (2001) for a summary of other studies and bi-directional 
causality. 
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regional variations in SMEs and entrepreneurship (Storey, 1984; Reynolds, Storey, 

and Westhead, 1994; Acs and Storey, 2004) and the industrial district literature. 

However, there is a need for more abstracted theoretical analysis on how regional 

antecedents and outcomes affect and are affected by entrepreneurship, respectively. 
At least three reasons explain this theoretical deficit in entrepreneurship studies. 

Firstly, the dominant trait approach, with its focus on the entrepreneur, had an impact 

on the entrepreneurship field until the early 1990s. Secondly, this dominance seems to 

continue given the emphasis on individual level outcomes of one of the most 

overarching frameworks presented so far in the study of entrepreneurship (Shane, 

2003: 5). Third, the economic (Krugman, 1991; Glaeser et al. 1992) and sociological 
(Hannan and Freeman, 1977) approaches that study entry at aggregated levels are 

more interested in industry than regional outcomes. Both approaches are related to the 

conception of the region as support for economic logic analysed in Section 2.1.2 f). 

Taken together, these three reasons make it difficult to direct research efforts toward 

the study of entrepreneurship and societal level outcomes, one of the defined purposes 
for the entrepreneurship field (Low and MacMillan, 1988; Baumol, 1993; Low, 2001; 

McGrath, 2003). 

However, the same approaches explained at the national level in the previous 

section -i. e. Schumpeterian, institutional, and competitiveness- could be applied at the 

regional level if specific regional causal mechanisms are made explicit to avoid 

reductionism. In addition, endogenous development theory (Friedmann, 1992; 

Garofoli, 1992) is a specific regional theory that includes entrepreneurship as one of 

the causes of regional development. 

A first explanation linking entrepreneurship to regional development is that 

entrepreneurs usually carry out new combinations through the creation of new firms 

(Schumpeter, 1966: 66). Therefore, these new firms themselves create jobs directly, 

adding to the regional stock of jobs (Van Stel and Storey, 2004). For example, 40% of 

nascent entrepreneurs in 41 countries expect to create more than 10 jobs in the next 

five years (Reynolds et al. 2004: 23). 

Combining insights from the Schumpeterian, endogenous growth, and 

geography of innovation theories provides a second approximation on how 

entrepreneurship is associated with regional development. In effect, Schumpeter 

stresses the idea of entrepreneurship as the function of carrying out new 

combinations, while endogenous growth theory stresses knowledge spillovers as 

important for innovation, although without explaining how entrepreneurship 
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contributes to this process. The geography of innovation approach (Feldman, 1994; 

Audretsch and Feldman, 1996; Zucker et al. 1998), based on Marshall's idea of 
innovation diffusion as one type of external economy, provides a possible link 
between entrepreneurship, knowledge spillovers, and regional development. 

In effect, Schumpeter argues that, as a rule, new firms are the vehicles of 
carrying out new combinations (Schumpeter, 1934: 66), which means that new firms 

provide a vehicle for the introduction of new ideas and innovation to an economy 
(Van Stel and Storey, 2004). Audretsch (1995) applies this idea to knowledge workers 

such as scientists and engineers, arguing that firms are created by agents who try to 

appropriate the value of the knowledge that is materialised in their innovations. This 

means that new firms are the carriers of knowledge spillovers. Given that knowledge 

spillovers tend to be spatially restricted (Feldman, 1994; Audretsch and Feldman, 

1996), especially when they are based on informal and social ties (Audretsch and 
Stephan, 1996), a region rather than a nation is the most proximate beneficiary of 
knowledge spillovers. As knowledge spillovers are one of the sources of economic 
development and growth (Romer, 1986; 1990), and entrepreneurship is a vehicle for 

knowledge spillovers (Audretsch, 1995), therefore entrepreneurship fosters regional 
development and growth. 

The direct job creation and geography of innovation explanations positively 

associate entrepreneurship with regional development, but the links have to be 

evaluated at the regional level as a whole rather than at the firm or industry level. In 

effect, the direct job creation explanation focuses on the firm level while the 

geography of innovation explanation focuses on the industry or the industry-city level 

(cf. Glaeser et al. 1992: 1134 n. 1,1140 n. 6). In addition, both approaches are based on 
the assumption that self-interested profit seeking entrepreneurs automatically benefit 

society at large (Smith, 1976 (1999), which lacks both theoretical and empirical 

support (cf. Rocha and Ghoshal, 2004). In effect, self-interest and profit maximisation 

assumptions are standard in economic analysis not because they are real but because 

they are necessary in order to have homogenous actors in order to extrapolate 
individual level outcomes to the aggregate level (cf. Hannan, 1971; Blalock, 

1984: 354). 

The focus on the appropriate level of analysis is especially important in light of 

some reasons for not expecting entrepreneurship to affect job creation or innovation. 

With regard to the former, some studies show a negligible direct creation of jobs by 

new firms and displacement effects (Storey, 1993; van Stel and Storey, 2004). As for 
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the latter, some studies show that innovation by new firms is an exception rather than 

a rule (Van Stel and Storey, 2004; Reynolds et al. 2004: 24). More generally, focusing 

on the firm or industry level does not consider the issues of socially unproductive 

entrepreneurship (Baumol, 1990; Davidsson and Wiklund, 2001; McGrath, 2003), 

which is the case of individual-level success associated to social-level failure. 

Therefore, focusing on new firm or industry levels to extrapolate their benefits at the 

regional level is another example of reductionism. As noted in Chapter 1. level- 

specific heterogeneity does not allow simple extrapolation of outcomes from the 
individual to the aggregate level. 

The next three approaches that explain the association between entrepreneurship 

and regional development take the region as the unit of analysis. As regards 

competitiveness theory, Porter argues that "the roots of productivity lie in the national 

and regional environment for competition" (Porter, 1998: 7), and therefore the 
beneficial effects of rivalry and competition on economic prosperity fostered by 

entrepreneurship are enhanced when it is geographically localised (Porter, 1990: 157). 

In this view, entrepreneurship is not only a carrier of new innovations but also a 

promoter of innovation and efficiency in incumbent firms given the injection of 

rivalry and competition in the region. 

As to the institutional argument, linking the institutional approach to the 

insights of social capital literature (Coleman, 1988; Putnam, 1993) provides an 

additional explanation of the association between entrepreneurship and regional 
development. In effect, entrepreneurship is not only institutionally but also socially 

embedded economic activity (Malecki, 1997: 180,185) and therefore the impact of 

entrepreneurship on regional development cannot be understood without considering 

the local institutional and social context. 

The institutional factors explaining the association between entrepreneurship 

and development are more likely to be present at the regional level given that 

entrepreneurs usually start businesses where they were born, have worked (Boswell, 

1973) or already reside (Cooper and Dunkelberg, 1987; Haug, 1995). Both informal 

institutions such as social norms and formal institutions such as laws (North, 1994) 

are forms of social capital, which is formed and more accessible in a local context 

(Westlund and Bolton, 2003). Also, the regional rather than national level is the arena 

for the formation of embedded ties. In effect, embedded social ties enhance 

collaboration, mitigate competition, and foster information exchange, which tends to 

neutralise the potential negative effect on regional development of an increased rate of 
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firm death in an increasing competitive environment fostered by new entrants 
(Hannan and Freeman, 1989). Finally, non-market resources such as tacit knowledge 

and trust are formed and communicated better when more proximate and repetitive 
interactions occur. 

The better conditions of the regional environment as compared to the national 
one for the formation of institutional frameworks based on social capital have a 
positive impact on not only firm formation but also regional development, because the 

very networks that helped to create new firms are also the channels that distribute 

their economic and employment outcomes. The importance of well-developed 

regional networks shows that entrepreneurship is a necessary but not a sufficient 

condition for regional development (Malecki, 1997: 184-186), as manifested in the 
differential impact of the degree of development of networks within clusters on 

entrepreneurship and regional development in Germany, Argentina, and Latin 

America (Rocha, 2004; 2005; Rocha et a]. 2004). Therefore, as well as entrepreneurs 

usually requiring a new firm as a vehicle for channelling their socio-economic 

contribution, regions require a well-developed socio-economic and institutional 

network as a vehicle for disseminating the socio-economic contribution of 

entrepreneurship. 

Endogenous development theory (Friedmann, 1979; Garofoli, 1992) fully takes 

into account regional specificities and defines entrepreneurship as a regional 

endogenous factor promoting regional development. This theory focuses on internal 

factors to the region as the drivers for development, contrary to the emphasis of 

neoclassical economics on external factors such as foreign direct investment and 

macroeconomic policies. 

Six arguments within an endogenous development framework explain the 

positive impact of entrepreneurship on regional development. First, the restructuring 

process that led to the second industrial divide (Piore and Sabel, 1984) means that 

local new firms, rather than large firms external to the region, have a central role in 

mobilising local resources to create new business activity and satisfy both regional 

and extra-regional demand. Therefore, local new firms increase their relative 

contribution to the development of the regional economy. Second, the creation of new 

firms due to restructuring processes is complementary rather than supplementary. In 

effect, subcontracts between new and established large firms through quasi-vertical 

integration improve the collective efficiency (Schmitz, 1995) of the region in which 

the value chain is located, not only through the reduction of transaction costs (Storper 
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and Scott, 1989) but also through innovation diffusion (Garofoli, 1992). Third, local 

entrepreneurship is in itself an intrinsic component of development, given that the 

capacity to discover and exploit opportunities through the mobilisation of resources is 

a dynamic capability. Sometimes the role of local entrepreneurs is that of social 

entrepreneurs (Garofoli, 1992: 13), who are a pivotal factor in the mobilisation of local 

resources and the coordination of initiatives of private actors, public bodies, and local 

institutions. Social entrepreneurs could be either businessmen (cf. Rosenfeld, 1997) or 

community/political leaders (cf. Malecki, 1997: 185). Fourthly, the dynamisms 

imprinted by local entrepreneurship lead to local social learning, which means that 
local institutions and actors show an enhanced capacity for dealing with problems 
(Friedmann and Weaver, 1979: 202). The function of entrepreneurship "consists in 

getting things done" (Schumpeter, 1942: 132) and local entrepreneurs get experience 

with carrying out new combinations through the entrepreneurial process. Fifthly, local 

entrepreneurship is not only a local capability but also an expression of regional 
independence and development (Garofoli, 1992: 7), because the autonomy of 
individual new firms leads to the autonomy of the local system. Sixthly and finally, 

local entrepreneurship is more likely to promote simultaneously individual interest 

aligned to the interests of the larger community. 

This connection between individual self-interest and regional development is 

not automatic (Smith, 1999 [1776]); on the contrary, it requires an alternative 

explanation on the motivations of individuals in general and entrepreneurs in 

particular. In effect, self-interest is only one among several generic motives, including 

intrinsic and non-economic motivations such as moral sentiments, duty, and 

excellence (cf. Rocha and Ghoshal, 2004 for a review). 

This is not only a philosophical and theoretical claim but also an empirical fact, 

as the increasing number of empirical research in economics, social-psychology, and 

game theory demonstrate (cf. Rocha and Ghoshal, 2004). The same assertion can be 

found in entrepreneurship studies, which show that many entrepreneurs are motivated, 

at least in part, by non-economic goals (cf. Gimeno et al. 1997). The fact that most 

entrepreneurs start their businesses where they were born, have worked or already 

reside shows that entrepreneurs are not mobile factors of production in search of more 

profitable locations. In addition, non-pecuniary income is an important positive factor 

advanced by Schumpeter -i. e. joy of creation, etc-. Some studies show that 

entrepreneurs often have the goal of contributing to the welfare of their community as 

well as their own income and satisfaction (Dubini, 1989: 18), especially where the 
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entrepreneur's service to the community is reciprocated by community support of the 

business (Kilkenny et al. 1999; cf. also Westlund and Bolton, 2003: 98). Other studies 
have found that non-economic motivations such as personal satisfaction derived from 

self-employment are important to entrepreneurs, which results in lower thresholds of 

performance level but higher personal satisfaction (Gimeno et al. 1997). 

From the empirical standpoint, the analysis of the impact of entrepreneurship 

on regional development requires aggregate measures to avoid methodological 
individualism. Cross-sectional studies show a positive impact of entrepreneurship on 

regional development using different measures such as churning rates (entry minus 

exit) (Reynolds, 1999) and firm births (Reynolds, 1994; Davidsson et al. 1994). 

However, longitudinal studies are the most important ones in the study of 

entrepreneurship and development given the time lag between the creation of new 

enterprises and the variation in rates of economic growth and development. 

Longitudinal studies suggest a positive effect of entrepreneurship on regional 

development (Audretsch and Fritsch, 2002, Van Stel and Storey, 2004), but this 

conclusion has two qualifications. Firstly, results vary according to the period under 

consideration. Both in Germany and in the UK the positive significant impact is 

registered in the 1990s but not in the 1980s (Audretsch and Fritsch, 2002: 121, Van 

Stel and Storey, 2004). Secondly, public policies targeting start-ups to create jobs 

seems not to be effective, given that while the impact of entrepreneurship on job 

creation is positive for the whole UK during the period 1991-1998, that impact is 

negative for Scotland, where active policies to increase start-ups were undertaken 

from 1993, during the same period (Van Stel and Storey, 2004). 

2.3. Clusters 

Economic geographers, economists, sociologists, researchers in business and 

management, and policyrnakers have witnessed an increased interest in the study of 

clusters during the 1990s. Evidence of this interest is the bulk of books 37 
, publications 

of national and international organisations 38 
, and papers published since 1990 that are 

related to clusters and similar concepts. From the design and implementation 

'7 For example Weiss, 1988; Porter, 1990; Pyke and Sengenberger. 1992; Saxenian, 1994; Cosentino et 

al. 1996; Van Dijk and Rabellotti, 1997; Steiner, 1998, Crouch et al. 2001, Casaburi, 2001 
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standpoint, several multilateral organisations such as UNIDO, OECD, World Bank, 

UNCTAD, and the European Commission are fostering cluster policies. Also, 

national governments both from developed (DTI, 2001; Porter et a]. 2001; OECD, 

1999; 2001a) and developing (UNIDO, 2001; OECD, 2002; Pietrobelli and Rabellotti, 

2004) countries are adopting cluster policies to promote regional development. As a 
consequence, "hundreds of cluster initiatives have been launched involving virtually 
all the regions of the world" (Porter, 2003b: 5). 

One of the main reasons for this increased interest in clusters is their presumed 
impact on firm performance, regional economic development, and country 

competitiveness (cf. Chapter 1, Section 1.1). This section analyses whether this 

renewed interest in clusters is justified, reviewing how clusters relate to both 

development and entrepreneurship. Given that the answer to this latter point will 
depend on the conceptual and operational definitions of clusters as well as the space 

over which development is measured, the following sections address these issues, 

focusing on key contributions around which significant bodies of literature have 

evolved and yielded different answers to the question about clusters and development. 

Section 2.3.1 traces back the historical evolution of the concept of Cluster to 
Marshall (1920 [1890]) in order to capture the essential dimensions of clusters to be 

discussed in the definition of clusters and their distinction from other phenomena in 

Section 2.3.2. The distinction between clusters and industrial agglomerations is the 

basis of the conceptual model to be developed in Chapter 3. Section 2.3.3 reviews and 
links conceptual and operational definitions of clusters in order to shed light on -the 

measures to be used in the method part (Chapter 4). Section 2.3.4 analyses the 

consequences of mixing units and levels of analysis in terms of the impact of clusters 

on entrepreneurship and regional development, paving the way to analyse the impact 

of clusters on development (Section 2.3.5) and the impact of clusters on 

entrepreneurship (2.3.4). 

2.3.1. Evolution of the concept and theoretical approaches 

Clusters existed long before the industrial revolution -silk in China and trade 

services in the cities of the Hanse are some examples. "During and after the industrial 

revolution clusters magnified and multiplied: steel and shipbuilding in Glasgow, cars 

18 For example Nadvi, 1995; OECD, 1996; 1999; 2001; 2002; Ceglie and Dini, 1999; World Bank, 
2000; UNIDO, 2001; Porter et al. 2001; Schwab et al. 2001; DTL 2001; OECD, 2001a-b; Observatory 
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in Detroit, watches in Switzerland, machinery in Southern Germany, to name but a 
few" (Steiner, 1998: 2). Nowadays, clusters are found in both developed and 
developing countries, including all industry types and typical placeless ones such as 
telemarketing in Omaha, call centres in Sydney, and software in Bangalore (Enright, 
2001). 

This variety of clusters poses a problem of definition. For example, clusters 
have been defined (either implicitly or explicitly) by some authors as a geographically 

proximate group of firms producing basically the same product or service (Marshall, 
1966 (1890); Arthur, 1990; Sorenson and Audia, 2000); by others, as a group of 
interrelated industries (Porter, 1990) located in close geographic proximity (Porter, 

1998); by others as networks of firms, specially SMEs (Becattini, 1989), and related 
institutions within geographical boundaries (Saxenian, 1994); by still others as groups 

of firms using the same core technology and linked to other groups of firms on the 
basis of technology (Tushman and Rosenkopf, 1992; Wade, 1995 )39. However, it is 

necessary to have a framework to link these different dimensions of clusters, To that 

end, this section addresses the historical evolution of the cluster concept and reviews 
the main schools of thought that both gave shape to current conceptual isations of 

clusters and provided different answers to the question about clusters and 
development. Table 2-6 summarises the evolution of the cluster concept, the 

associated schools of thought, the context in which the theoretical development took 

place, and the antecedents and consequences of clusters. The following sections group 
different schools of thought around the most important stages in the evolution of the 

cluster concept40. 

of European SMEs, 2002. 
'9 1 am grateful to a reviewer for the idea of summarising thematic differences in the cluster literature in 
this way. 
40 For a review of the literature on different explanations of the clustering of economic activity see 
Harrison (1992), Feser (1998), and Glasmeier (2000). 
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a) Genesis - Industrial Districts and External Economies (1890-1920) 

The work of Marshall (Marshall, 1966 (1890)) on localisation economies is 

recognised as the point of departure of the current literature on clusters. Marshall's 

rationale for what he called "industrial districts" (Marshall, 1966: 225) is associated 

with the role of the localisation of industry -i. e. "concentration of small businesses of 

a similar character in particular localities" (Marshall, 1966: 230)- in generating 

external economies of scale. These economies are external to the firm but internal to 

the geographic area, and improve the efficiency of each individual firm. Four main 
forms of external economies can be found in Marshall's work: economies of 

specialisation arising from inter-firm division of labour in complementary activities; 

economies of labour supply arising from the local pool of specialised labour; 

economies of information and communication arising from the joint production of 

non -standard i sed commodities and the presence of local subsidiary trades; and the 

acquisition of specialised skills and the promotion of innovation and innovation 

diffusions - in modern terminology technological spillovers- arising from both the 

mutual knowledge and trust, and the industrial atmosphere created within the district 

through frequent interchange between local actors (Marshall, 1966: 225-230,264; 

Zeitlin, 1992: 280; Martin and Sunley, 2003; MaImberg and Maskell, 1997: 31; 

Asheim, 2000: 415 )41. Marshall's industrial district perspective has five main features. 

Firstly, the historical reference of comparison is the internal economies of scale of 

large firms that were spawned after the second industrial revolution. This explains 

why only interdependent small firms, which through an extensive division of labour 

in complementary activities generate economies of specialisation, integrate 

Marshallian districts. Secondly, these economies of specialisation increase the 

efficiency of the SMEs. Marshall links his macro-analysis of growth to his micro- 

analysis of increasing returns to firms and industries (Rostow, 1990: 170) but his focus 

is on the individual small firm's efficiency as a result of the external economies 

created within the district. Thirdly, proximity is a precondition for the emergence of 

small firms' interlinked activities that generate economies of specialisation, which, in 

turn, increase SMEs' efficiency. Fourthly, spillovers, mutual knowledge and trust that 

emerge from interdependencies among specialised actors in close proximity are the 

41 These external economies are often referred to as the supply side of the benefits of clustering 
(Baptista and Swann, 1998). However, Marshall also mentions some demand side benefits of clustering 
as a function of the type of products. In effect. "shops which deal in expensk e and choice objects tend 
to congregate together; and those which supplý ordinary domestic needs do not" (Marshall, 1966: 227). 
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socio-cultural factors of the district. Amazingly, the founder of neoclassical 

economics has set the basis to analyse the non-economic dimension of clusters that 
has received much attention since the resurgence of the concept of cluster in the 
1970s. Fifthly and finally, there is neither an indication of how the process of 
industrial localisation starts, nor a mention of why it starts in certain places and not in 

others (Martin and Sunley, 2003). 

b) Impasse - The prevalence of mass production (1920s-1970s) 

Marshall's seminal work on industrial districts is the starting point of almost all 

of the subsequent theoretical proposals on clusters. However, there was an impasse of 

more than half a century between Marshall's work and the renewed interest in clusters 
in the early 1970s. This lack of interest can be explained by the preponderance, 
between the 1920s and 1960s, of the vertically integrated corporation drawing on 
internally generated scale economies to produce standardised goods for a predictable 

market (Amin, 2000: 149). As Scott and Storper point out, "many leading industrial 

sectors were converted to mass production methods" and "various institutions and 

practices were constructed to regulate the social and economic effects of mass 

production" (Scott and Storper, 1992: 3). 

Although important in their respective areas, only a few studies were 

tangentially related to the cluster phenomenon. One of them is Perroux's work on 
development and growth poles, considered as one of the antecedents of the fili&e - 

value chain- approach in the 1970s in France (Steiner, 1998); the other one is related 

to agglomerative and spatial complexes (Czamanski and Czamanski 1977; Czamanski 

and de Ablas, 1979). The first stream focuses on the economic dimension of clusters - 
i. e. economic linkages among firms- and is intrinsically non-spatial. For Perroux there 

is no reason to link the spatial space and the economic space (Feser, 1998). However, 

Perroux's idea of propulsive industries for growth is an antecedent of Porter's focus 

on successful industries in international markets to define the most competitive 

clusters (Porter, 1990). The second stream Ae. spatial complexes- focuses on the 

concept of industry complex -i. e. group of industries connected by important flows of 

goods and services- and shows that industrial agglomerations emerge as a result of not 

only a common attraction to urban centres but also interaction among several 

industries (Steiner, 1998). Both streams differ from the Marshallian one in that the 

latter is characterised by independent small firms, while both growth poles and 
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industrial complexes encompass large companies. In particular, large firms are the 

motors of growth poles due to their supposedly greater innovative capacity than that 

of small firms, generating a pole output larger than in the rest of the economy 
(Asheim, 2000). 

c) New Industrial Districts - The crisis of mass production (1970s-1980s) 

In the late 1970s and early 1980s there was a renewed interest in industrial 

districts. The main reason for this interest was the impact of the drastic changes in the 

economic, technological, institutional, and political contexts since the mid-1970s on 
the prevalent industrial organisation model at that time -i. e. mass production or 
independent large firm-based industrial system. The suspension of free convertibility 

of the dollar into gold in 1971, the oil crisis in 1973, the IT revolution initiated with 
the invention of the microprocessor in 1971, the declining power of organised labour, 

and the liberalisation process initiated by neo-liberal governments in the US and UK 

during the 1980s, are only some of the key facts that imposed pressure on the 
Keynesian model of growth and its related industrial organisation system based on 
large firms and mass production -i. e. "Fordism". The intrinsic rigidity of this system 

was incompatible with the fast pace of change in the environment, resulting in an 
increase of unemployment. At the same time, several industrial regions such as the 

Central and Northeast Italian regions and Southern California and the Bay Area in the 

US, based on vertical disintegration, inter- i ndustri al networks, and local labour 

markets, arose outside the heartlands of mass production (Storper and Scott, 1989). 

Therefore, a shift of emphasis from mass to flexible production and from independent 

firm-based to regional network-based systems -i. e. clusters- took place. All these 

changes, together with their social, economic, institutional, and geographical 

consequences are well documented in the literature (Piore and Sabel, 1984; Scott, 

1988; Storper and Scott, 1992; Saxenian, 1994; Nohria, 1996; Castells, 2000), and 

were analysed through several theoretical perspectives or schools of thought. Each of 

them has shaped the cluster concept and its relationship to development in different 

ways. The most important schools are the Italian School, the Institutional or flexible 

specialisation school and the Californian School. 

Italian School. The Italian School (Becattini, 1979,1989; Brusco, 1992; for a 

review, see Pyke et al. 1990; Pyke and Sengenberger, 1992; Cosentino et al. 1996) 
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applied Marshall's framework to interpret the small-firm development in the Central 

and Northeast Italian regions. However, this school extended and modified Marshall's 

original ideas, especially the historical and territorial -spec i fie socio-cultural factors 

driving external economies. Becattini contends that the unit of analysis should change 
from firms and sectors to industrial districts -cluster of interconnected firms located 

in a small area (Becattini, 1989). In other work he emphasises the socio-economic 
dimension of industrial districts, in which "community and firms tend to emerge" 
(Becattini, 1990: 38). From this perspective, the industrial district is a "socio-territorial 

entity which is characterised by the active presence of both a community of people 

and a population of firms in one naturally and historically bounded area" (Becattini, 

1990: 38). Both the change of the unit of analysis from firms and industries to 
industrial districts, and the focus on socio-economic factors underlying their 

emergence have led to emphasis on the impact of industrial districts, not only on firm 

efficiency but also on local economic development. Given that industrial districts are 

composed mainly by SMEs, firm efficiency is increased due to the benefits of external 

economies of scale and scope. Regarding local development, it is fostered by both 

SMEs' shared vision and organisation according to several principles. Among these 

principles are local networks, entrepreneurship, flexibility, collective efficiency, and 

the existence of trust (Sengenberger and Pyke, 1992). This endogenous development 

view differs from the neoclassical one, in which financial resources and imported 

technology are seen as the key sources of development. The socio-economic notion of 

the district was extended by sociologists such as Bagnasco and Trigilia who 

highlighted the impact of historical family and political inheritances (Zeiltin, 

1992: 281). 

In short, the Italian school emphasised two dimensions. Firstly, the focus is on 

both the success of the community of firms and the individual small firm's efficiency. 

Secondly, the success of the districts lies not only on economic factors but also and 

mainly on historical and territorial specific socio-cultural ones. However, the Italian 

School faces two main weaknesses. Firstly, its generalisations are based on Italian 

examples that have long historical roots which are difficult to replicate (Amin and 

Robins, 1990; Zeiltin, 1992: 283). Secondly, the diversity of industrial districts both 

inside and outside Italy challenges the idea of a canonical model based on successful 

localised Italian SMEs (Zeiltin, 1992; Rabellotti, 1995; Rabellotti and Schmitz, 1999). 



Flexible Specialisation Schooh A second school of thought analysed the 

resurgence of industrial districts from an institutional perspective (Piore and Sabel, 

1984; Sabel and Zeitlin, 1985). Its central claim is that "we are living through the 

second industrial divide. ( ... ) [We] see two potential contradictory strategies for re- 
launching growth in the advanced countries. The first strategy builds on the dominant 

principles of mass-production technology ( ... ). The second strategy veers sharply 
from established technological principles and leads back to those craft methods of 

production that lost out at the first industrial divide" (Piore and Sabel, 1984: 6). This 

second strategy is called "flexible special isation" (Piore and Sabel, 1984: 17). 

Generalising from the industrial districts of Italy to other cases -especially West 

Germany-, Piore and Sabel argue that small innovative and sectorally focused firms 

are an alternative to the mass production model and its resulting dependence on big 

firms, and therefore a solution to foster growth and employment. Although Piore and 
Sabel acknowledge the convergence between big and small firms, they associate their 
flexible specialisation model to the vertically disintegrated, small firm industrial 

system, as in the case of Marshall and the Italian School. 

The main contribution of the flexible specialisation school to the evolution of 

the cluster concept is the argument that the industrial district is an important spatial 

manifestation of the flexible specialisation model. The need for inter-firm 

collaboration and trust gives rise to the tendency for spatial agglomeration. Therefore, 

it acknowledges that dynamic forces for economic growth, such as technological 

learning, are localised and territorially specific, with specific institutions playing an 

important role (Storper, 1997). This latter line of reasoning was developed some years 

later by Amin and Thrift (Amin and Thrift, 1994), who developed the concept of 

institutional thickness to refer to the existence of relations between development 

institutions, firms and organisations, and politicians at the local and regional level 

whose close associations are thought to be instrumental in creating growth. 

Californian School. A third school of thought that emerged in the 1980s was 

the Californian School (Scott, 1988; Storper and Scott, 1989). Focusing on the 

peculiarities of the industrial geography of Southern California and the Bay Area in 

the US, this school proposes a transaction cost view of clustering. The argument is 

that uncertainty is met via externalisation of activities leading to vertical 

disintegration of production chains either to minimise risks or to maximise the 

benefits of specialisation. However, this vertical disintegration increases transactions 
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among firms leading to an increase in transaction costs. To overcome this issue, firms 

cluster geographically, materialising flexible production complexes. Therefore, 

agglomeration of firms is the result of the minimisation of inter-firm transaction costs 

(Scott, 1988; Storper, 1997). 

This model extends the original flexible specialisation model and contributes to 

the evolution of the cluster concept in two dimensions. Firstly, it includes not only 

SMEs but also large firms. Secondly, it allows any mix of sectors rather than only 

manufacturing (Storper, 1997: 11). However, one of the main shortcomings of the 

transaction cost explanation of the clustering process is its focus on traded 

interdependencies. These input-output relations between firms are not enough to 

explain clustering in some capital -intensive and high technology sectors. For example, 

Liebeskind et al. 's study of the biotechnology sector in California shows that the 

sourcing of the most critical input in this industry -i. e. knowledge- is based on social 

networks rather than on market transactions (Liebeskind et al. 1996). Some years 

later, Storper will argue that there is another and more important reason than traded 

interdependencies for the agglomeration of firms: the existence of untraded 

interdependencies, "which take the form of conventions, informal rules, and habits 

that coordinate economic actors under conditions of uncertainty" (Storper, 1977: 5) 

and constitute region-specific assets in production. Thus, the original transaction cost 

economics framework that focused on localised input-output transactions is 

complemented with a sociological approach to analyse localised untraded relations. 

This is another application of the sociological factors -i. e. the "industrial 

atmosphere", mutual knowledge and trust - mentioned by Marshall. 

d) Clusters - Territories amid globalisation and rapid technological change 

(1990s onward) 

In the late 1990s two contextual features extended the importance of the cluster 

phenomenon: the heightening of the globalisation process (Held et al. 1999: 13,43 1) 

and radical technological change (Longhi and Keeble, 2000: 45). Both processes have 

made the geographical and network- i nnovat ion dimensions of clusters more 

prominent. This increasing interest in clusters amid globalisation and technological 

change is, at a first glance, counter- i ntu iti ve. How are clusters explained in a context 

of increasing globalisation? Why should geographic location matter when drastic 
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technological changes have reduced transportation and communication costs and 
barriers? 

The traditional explanation for the co-existence of globalisation and clustering 

of economic activity hinges its roots in the title of the third chapter of Book I of the 

Wealth of Nations: "the division of labour is limited by the extent of the market" 
(Smith, 1999 (1776)). This means that regional specialisation depends on 

globalisation (Steiner, 1998). Therefore, "globalisation will be accompanied by more, 

rather than less, specialisation; and hence, by implication, will lead to further spatial 

concentration of such activity" (Dunning, 1998: 15). 

Although important, the principle of specialisation does not explain the kind of 

activities that will be concentrated in clusters. To get a more specific explanation, it is 

useful to distinguish between traditional and modern theories of trade. Traditional 

trade theory -i. e. the Heckscher-Ohlin model- is based on Ricardian comparative 

advantage, and argues that nations will specialise in those industries in which they 

have comparative factor advantages. The relative factor endowments of different 

countries are thus the main reason for international trade and specialisation. 

Therefore, the principle of comparative advantage states that countries with dissimilar 

resource endowments will exchange dissimilar goods. This theory, which is based on 

conditions of perfect competition and relative immobility of factors of production, 

helps to explain only part of world trade -inter-industry trade between developed and 

developing countries. However, much of world trade is between countries with 

similar factor endowments; besides, they exchange very similar products (Storper et 

al. 2002), which are based on know ledge- intensive activities (Dunning, 1998). This 

intra-industry trade is essentially a result of both consumer desires for diversity in the 

choice of products and internal economies of scale (Armstrong and Taylor, 2000). 

This means that competition is based on innovation, quality and dynamic efficiencies 

-i. e. those depending of the rate of learning and the capacity for innovation- rather 

than on low cost. Given that knowledge spillovers, a key element of the innovative 

activity, tend to be spatially restricted (Audretsch and Feldman, 1996), especially 

when they are based on informal or social ties (Audretsch and Stephan, 1996), it 

follows that globalisation triggers the clustering of economic activity via the 

concentration of innovation, making local regions a key source of advantage 

(Audretsch, 2000). 

In sum, globalisation triggers regional specialisation and concentration of 

innovative activity. These, in turn, have a positive impact on trade. This process relies 
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on competitive advantage, external economies, increasing returns to scale, and non- 

economic factors rather than on comparative advantage, low costs, and perfect 

competition. 

Within this context, the cluster literature divided into two streams in the 1990s: 

the economic stream, which highlights the economic externalities mentioned by 

Marshall; and the socio-economic and innovation one, which highlights the territorial, 

social, institutional, and cultural factors underpinning cluster dynamics. This latter 

approach is called the network paradigm (Powell, 1990; Conti et al, 1995) or 
territorial innovation model (Moulaert and Sekia, 2003 )42 , and is characterised by 

both the opening of the black box of territorial specificities and the measuring of 
innovation externalities that occur within clusters. Porter's theory of competitiveness 
(Porter, 1990; 1998; 2001), and Krugman's new economic geography (Krugman, 

1991), both fall into the economic stream. The second stream encompasses the 
innovative milieu school (Aydalot, 1986; Camagni; 1991; Maillat, 1996), the Nordic 

School of innovation and learning (Lundvall and Johnson, 1994; MaImberg and 
Maskell, 1997; Lundvall and Maskell, 2000), the geography of innovation approach 
(Jaffe, 1989; Feldman, 1994; Audretsch and Feldman, 1996; Audretsch and Stephan, 

1996; Zucker, Darby and Armstrong, 1998; Zucker, Darby and Brewer, 1998), and 

the cultural-institutional approach (DiMaggio and Powell, 1983; Powell, 1990; 

Saxenian, 1994; Ingram and Roberts, 2000 )43 . Each of these schools of thought are 

analysed below. 

42 Moulaert and Sekia (2003) excellent review includes in their classification not only the schools of 
thought that will be discussed below but also the New Industrial District and Californian ones. This is 
normal whenever different classification criteria and starting points are used in reviewing highly 
complex phenomena such as clusters. For the purposes of the present study it is enough to highlight 
that while the main criterion used by Moulaert and Sekia is to classify "models of regional innovation 
in which local institutional clynamics play a significant role (2003: 291), the criterion used in the 
present study is to trace back the cluster phenomenon as popularised by Porter (1990; 1998) to its 
origin. As a natural consequence of the former focus on local institutional dynamics, Krugman's 
approach to clusters is not considered and Porter's clusters of innovation are treated as a residual 
category given its little affinity to regional economics (Moulaert and Sekia, 2003: 291). 

43 It is hard to differentiate these four schools of thought given that they share several assumptions 
regarding territorial specificities and the role of socio-economic factors in the working of clusters. For 
example both the innovative milieu and the Nordic schools argue that innovation, which is key to foster 
competitiveness, is an interactive learning process in which cooperation and mutual trust is enhanced 
by proximity. This interaction between innovation and territorial proximity generates learning regions 
where knowledge spillovers, the central focus of the geography of innovation approach, play an 
important role. The tacit nature of knowledge makes the social and cultural features of the local 
environment an important factor to explain innovation and entrepreneurial dynamics' differentials 
across regions, which is explained by the cultural-institutional approach to clusters. However, in an 
effort to differentiate the different schools, it could be said that while the innovation approach to cluster 
analyses geographical proximity in terms of its impact on innoýative activity, the cultural-institutional 
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Porterian SchooL Porter's theory of competitiveness (Porter, 1990), which 

some authors consider as the starting point of the current renewed interest in clusters 
(Rosenfeld, 1997; Steiner, 1998; Martin and Sunley, 2003), has been adopted by 

several regional and national governments and international organisms to foster 

competitiveness. Porter defines clusters as "a geographically proximate group of 
interconnected companies and associated institutions in a particular field, linked by 

commonalities and complementarities" (Porter, 1998: 199). He proposes a framework 

to analyse firm productivity and regional/national competitiveness where location is a 
main source of competitive advantage within a context of a global economy. In effect, 
"the roots of productivity lie in the national and regional environment for 

competition" (Porter, 1998: 7); "(the) presence of clusters suggests that much of 
competitive advantage lies outside a given company or even outside its industry, 

residing instead in the locations of its business units" (Porter, 1998: 198). 

How does location affects a firm's productivity and regional/national 

competitiveness? Porter argues that these outcomes are strongly influenced by the 

quality of the business environment (Porter, 1998: 198). This business environment is 

created through the interactions between four factors -i. e. Porter's diamond: context 
for firm strategy and rivalry; factor (input) conditions; demand conditions; and related 

and supporting industries (Porter, 1990; 1998). These factors are enhanced when the 

concerned firms are geographically localised (Porter, 1990: 157). The development of 

and the interaction between the factors of the competitive diamond enhance 

competitiveness in three ways: improving productivity, fostering innovation, and 
facilitating the commercial isation of innovation by easing the creation of new firms 

(Porter, 1998: 213; 2001). 

It is important to distinguish Porter's view of clusters in 1990 from his 

conceptual i sation of clusters in the late 1990s. In his 1990 book Porter defines clusters 

in sectoral terms -i. e. industries related by vertical and horizontal links. The literature 

calls this conceptual isation sectoral cluster (OECD, 1999; DTI, 2001; Stemberg, 

1991). Although Porter acknowledges the importance of regions, clusters are defined 

44 mainly as an industrial rather than a territorial phenomenon . In contrast, Porter's 

definition in 1998 is more comprehensive and includes three main dimensions: the 

sectoral, the geographical, and the network ones. Porter's reference to economic 

approach stresses the embeddedness of economic activity in particular social and institutional settings 
to explain the ability of firms to adapt to increasing globalisation and technological change. 
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geography (Porter, 1998: 227-230) and to socio economics (1998: 225-227) stresses the 
importance of these latter two new dimensions. Despite the inclusion of the regional 

and network dimensions in his conceptual isation of clusters, the methodology to 
define clusters is still similar to that of 1990: the first step is the creation of an 
industrial cluster template based on industrial interdependencies and the second one is 

the application of this cluster template to different regional levels (Porter et al. 2001). 

Therefore, although territorial as well as socio-cultural specificities are acknowledged 
in Porter's conceptual isation, these important factors are exogenous in his model. In 

other words, the specific causal mechanisms that link territorial and socio-cultural 
factors to both the process of clustering and the generation of competitive advantage 

are not included in the model. 

New Economic Geography. The second school of thought that belongs to the 

economic stream of clusters is the new economic geography of Krugman (Krugman, 

1991). Stressing that the "most striking feature of the geography of economic 

activity" is concentration (Krugman, 1991: 5), Krugman argues that increasing returns 

to scale have a "pervasive influence on the economy, and [they] give a decisive role to 

history in determining the geography of real economies" (Krugman, 1991: 10). 

Increasing returns affect economic geography on a local scale -via the location of 

particular industries-, urban scale -via the emergence of cities-, and national scale - 
producing the uneven development of whole regions (the core-periphery argument). 

The existence of increasing returns to scale at the plant level means that 

individual producers are motivated to concentrate their production geographically in 

order to benefit from the resulting internal economies. Krugman explains the reasons 
for localisation of industries in terms of Marshall's sources of external economies - 
i. e. local pool of specialised labour, local subsidiary industries, and technological 

spillovers (Krugman, 1991: 36). These factors lead to the clustering of economic 

activity at the local level. At a higher level of analysis, assuming that upstream and 
downstream producers are subject to increasing returns, as barriers to trade are 

reduced, "backward and forward linkages tend to concentrate the upstream and 
downstream producers in a single location" (Krugman, 2000: 55). This market-size 

effect leads to centre-periphery patterns within nations, which produce regional 
divergence due to a process of cumulative causation. Also, increasing returns at the 

44 See especially his methodology to define clusters in Porter. 1990 Appendix A, where there is no 
reference to geographical boundaries. One reason is that vith the exception of part of Chapter IV, his 
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level of industry or external economies can lead similar countries in terms of factor 

endowments to specialise in the production of different goods. Therefore, Krugman 

explains regional specialisation and trade in terms of increasing returns and imperfect 

competition rather than in terms of comparative advantages and perfect competition. 
However, clustering forces are not the only ones at work. In a latter work, 

Krugman explains the countervailing dispersion or centrifugal forces: immobile 

factors of production, land rents, and pure external diseconornies (Krugman, 1998). 

Therefore, the combination of clustering or centripetal forces and dispersion or 

centrifugal forces will determine either the concentration or the dispersion of 
industries. A clear contribution of Krugman to the cluster literature is the 
formalisation of the causes for agglomeration, trade, and regional growth. However, 

this same emphasis on formal economic models has led him to set aside important 

clustering factors such as technological spillovers or flows, which "are invisible; they 

leave no paper trail by which they may be measured and tracked (Krugman, 

1991: 53). In fact, of all the above-mentioned centripetal and centrifugal forces, formal 

models only include the market-size effects and immobile factors (Armstrong and 
Taylor, 2000). So far, these models show that geography matters "when it comes to 

trade, despite the decline over time of transport costs and barriers to trade" 

(Armstrong and Taylor, 2000: 138). However, as in the case of Porter, there is no 
indication of the territorial and socio-cultural specificities that are conducive to the 

clustering process. 

Geography of innovation. The focus on innovation and the role of territorial 

and socio-cultural specificities, together with the network dimension highlighted by 

the Italian School, is further developed by the network approach to clusters, which 

includes sociological constructs such as embeddedness (Polanyi, 1944; Granovetter, 

1985), social networks (Powell, 1990; Nohria and Eccles, 1992), and untraded 

interdependencies (Storper, 1997). 

A first approach within this network stream is the geography of innovation 

approach. Its main thrust is to measure knowledge spillovers, which were not 

analysed by Krugman. This literature links knowledge spillovers to the geography of 

innovative activity and demonstrates both theoretically and empirically that 

knowledge spillovers are important to innovation and tend to be spatially restricted 

(Jaffe, 1989; Patel and Pavitt, 1991; Feldman, 1994; Audretsch and Feldman, 1996), 

analysis is done at the country level. 
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especially when they are based on informal ties (Audretsch and Stephan, 1996). The 

spatial link between knowledge spillovers and innovation based on the 

microeconomic linkages across actors such as scientists and firms is the main 
contribution of this literature to the cluster approach. However, it says little about how 

economic activity is organised within a given geographic space (Audretsch, 1998: 24). 

Innovative Milieu. The second school of thought within the network approach 
is the innovative milieu introduced by the GREMI group. An innovative milieu is a 
territorial ly-based system of relationships between different economic and social 
actors that leads to innovation (Aydalot, 1986; Camagni, 1991: 130). This approach 

emphasises the importance of inter-firm relationships, territorial socio-economic 

embeddedness, and dynamic local collective learning processes, to firm innovative 

activity (Keeble and Wilkinson, 2000). The innovative milieu approach contributes to 

the evolution of the cluster concept, stressing the territorial dimension of networks of 

multiple actors (firms, governmental agencies and not-for profit organisations such as 

universities) to foster innovation. However, as Storper points out, it does not identify 

the economic logic by which territorial specificity makes technological and 

organisational dynamics better (Storper, 1997). 

Innovation and learning. Closely related to the innovative milieu approach is 

the Nordic School of innovation and learning (Lundvall and Johnson, 1994; 

Malmberg and Maskell, 1997; Lundvall and Maskell, 2000). This school stresses the 

concepts of learning economies (Lundvall and Johnson, 1994) and regions (Asheim, 

1997; Maskell and MaImberg, 1999), which overlap with the concept of national 
innovation systems (Freeman, 1987; Lundvall, 1992; Lundvall and Maskell, 2000). In 

fact, it is proposed to see clusters as reduced-scale national (OECD, 1999) and 

regional (OECD, 2001a: 8) innovation systems. These streams of literature stress the 

role of knowledge as a strategic resource and learning as a key process of economic 
development. The argument is that knowledge has an informal and tacit (Polanyi, 

1967) dimension. This type of knowledge is embedded in the social and territorial 

context and therefore is difficult to codify and transfer through formal mechanisms. 
This means that informal personal contact is necessary in order to transfer knowledge, 

which leads to the geographical concentration of innovators. Therefore, non-market 
factors such as socio-cultural, institutional, and political ones appear as paramount for 

cluster dynamics (Saxenian, 1994; Maimberg and Maskell, 1997). Sociological 
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constructs such as embeddedness of economic activity (Polanyi, 1944; Granovetter, 

1985) and social capital (Coleman, 1988; Putnam, 1993) appear to be the major 
driving forces underlying innovation. 

Cuftural-institutional approach. These sociological factors are the foci of the 

cultural-institutional approach to clusters (DiMaggio and Powell, 1983, Powell, 1990; 
Saxenian, 1994; Ingram and Roberts, 2000). Clusters or local industrial systems are 
conceptualised as networks of firms and related institutions within geographical 
boundaries (Saxenian, 1994: 4). This school of thought argues that the social, 
institutional, and cultural factors underlying the interdependence of economic actors 

are more important than the economic and technical ones -i. e. external economies and 

market-based competition- to firm performance and local economic development 

(Saxenian, 1994). Therefore, a systemic and relational view replaces the atomistic 

view of interdependencies among firms. These interdependencies do not occur in a 

non-spatial dimension, but they are embedded in the social and institutional setting of 
the cluster. 

In analysing the impact of clusters on firm performance and economic 
development, the cultural-institutional approach emphasises a typical trade-off 

between the advantage of being embedded in the local economic structure and the 

disadvantage of being located near competitors (Baum and Haveman, 1997; Sorenson 

and Audia, 2000; Ingram and Roberts, 2000). There is no conclusive evidence, but 

given the importance of social structure for the clustering process, balancing 

cooperation and competition seems to be the way of getting the most from the above- 

mentioned trade-off. In particular, it is argued that ties embedded in social 

relationships enhance collaboration, mitigate competition, and foster information 

exchange, which in turn improves the performance of organisations (Ingram and 
Roberts, 2000). Additionally, in clusters with a strong division of labour, the 

differentiation among clustered firms leads to functional complementarities that create 

mutualistic effects and therefore neutralise the negative effect of sourcing from the 

same resource pool. 

The network approach to clusters faces two main critics. Firstly, its emphasis on 

the socio-territorial embeddedness of knowledge and innovation downplays the role 

of individuals and human capital. In effect, human capital does not need to be locally 

embedded in order to transfer knowledge and foster innovation. Zucker et al. (1998) 

demonstrated this in the biotechnology industry, analysing star scientists. Audretsch 



120 

and Stephan (1996) found that 70% of knowledge is transferred via formal 

arrangements that do not need a territorial dimension. Finally, Rallet and Torre (1998) 

found that organisational proximity contributes to technology transfer and innovation 

diffusion more than geographical proximity does. Despite the importance of these 

studies, their conclusions do not mean that arms length and non-territorial social 

networks are the only factors that matter to innovation diffusion. A more balanced 

approach, to answer under which conditions territorial embeddedness matters, is 

required. It seems that proximity matters when knowledge spillovers are informal. On 

the other hand, when knowledge is transmitted through formal mechanisms such as 

participation in boards or joint ventures, proximity appears to be less important 

(Audretsch and Stephan, 1996). 

The second critique to the network approach to clusters is that it has paid little 

attention to the combination of local and distant connections. In effect, the innovative 

milieu, as in the case of the new industrial district approach, focuses on "the internal 

characteristics and mechanisms [... ] and this diverted attention from the necessary 
distant, even global, linkages that competitive places require" (Cheshire and Malecki, 

2004: 259). A similar conclusion can be applied to the Nordic School or the national 

and regional systems of innovation approaches (cf. Oinas and Malecki, 2002). 

Two frameworks that overcome the inward focus of the network approach to 

clusters are the spatial innovation systems approach (Oinas and Malecki, 2002) and 

the global value chain approach (Gereffi, 1994). Both approaches focus on clusters 

and external links via multinational corporations, but while the former approach 

focuses on technology development "as path-dependence processes at the level of 

specific technologies that evolve in time and space" (Oinas and Malecki, 2004), the 

latter stresses the organisation of activities within global manufacturing industries - 

such as apparel, footwear, and automotive- and how it affects local economic 

development (Gereffi, 1994; ILO, 1998). 

2.3.2. Conceptual Definition of Clusters 

The evolution of the cluster concept highlights the lack of agreement on the 

definition of clusters. This lack of agreement is due to four groups of causes: the 

cluster phenomenon in itself, the evolution of its conceptual isation, the different view 

of the cluster phenomenon among academics and policyrnakers, and the different 

ways of operational is ing the cluster construct. 
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The first two causes of the lack of agreement -i. e. the cluster phenomenon in 

itself and the evolution of its conceptual i sation- are straightforward. The cluster 

phenomenon integrates in itself several economic and social dimensions such as the 

geographical, sectoral, and network ones, each one in itself difficult to identify. Also, 

clusters are found in both developed and less developed countries, including all 
industry types and typical placeless ones such as telemarketing in Omaha, call centres 
in Sydney, and software in Bangalore (Enright, 2001). Finally, clusters are open 

systems and therefore they evolve over time, especially in periods of competitive 

shocks (Ghemawat and Kennedy, 1997) or environmental jolts (Pouder and St John, 

1996) such as liberalisation policies, technological change, and foreign competition. 
The third group of causes is the existence of different stakeholders interested in 

clusters. In effect, different researchers and policymakers contribute their own 
background, interests, and theoretical perspectives when defining the concept, From 

the organisational affiliation standpoint, different organisations are interested in the 

cluster phenomenon, and they elaborate different operational definitions of cluster 

according to their special points of view (Rosenfeld, 1997). Governmental agencies, 

needing to avoid charges of favouritism, tend to be as inclusive as possible; on the 

other hand, academics and researchers focus on finding parameters to conduct 

statistical research; finally, business schools have favoured models based on 

comparative advantages in global markets. From the theoretical standpoint, different 

disciplines have applied their own lenses to analyse clusters. Each of them considers 

specific aspects of clusters, without describing them in their whole extension. For 

example, economics scholars highlight the agglomeration economies and externalities 

that derive from clusters, while scholars who apply a sociological view highlight the 

dimensions of embeddedness of economic activity, trust, and cooperation among 

actors. 

Finally, the fourth group of causes for the lack of conceptual agreement is the 

mismatch between conceptual and operational definitions of clusters. The methods 

used in different studies do not converge to capture similar attributes of the cluster 

concept, as will be analysed in Section 2.3.3 on measurement. 

In light of this variety of causes that challenge any conceptual definition of 

clusters, some authors have proposed either to avoid definitional issues or, even more 

radically, to forget the cluster construct in future studies for consideration as a current 

fashion (Martin and Sunley, 2003). In a more positive tone, many authors have 
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proposed typologies of clusters outlining different criteria to classify different forms 

that clusters may take. Table 2-7 shows a sample of these typologies. 

There is a problem with typologies, though. Although typologies can be seen as 

a form of theory (Doty and Glick, 1994), some of the previous types of cluster overlap 

and are difficult to measure empirically. For this reason, many authors argue that 

clusters should be characterised along relevant dimensions if they are to be 

distinguished. This latter approach is found in Jacobs and de Man (1996); Maillat 

(1996); DTI (2001) and Enright (2001), and will be briefly analysed in section 3.1.4. 

Table 2-7 
Typologies of Clusters According to Different Variables 

Discriminant Criterion Reference Types of Clusters 
or Variable 

Static T 
Level of Analysis or 
Geographical Scope 

Roelandt and 
Hertog, 1999 

Configuration Markusen, 1996 

Drivers of Cluster 
Formation 

Gordon and 
McCann, 2000 

Innovative Capability Asheim, 1997 

Dynamic Typologies 
Degree of Development Enright, 1996; 

Rosenfeld, 1997 

eologies 
Clusters at National level (macro) 
Clusters at Branch or industry level 
(meso) 
Clusters at Firm level (micro) 
Marshallian Industrial District 
Marshallian - Itallanate Variant 
Hub-and-Spoke Districts 
Satellite Industrial Platforms 
State-Anchored Industrial District 
Pure Agglomeration 
Industrial Complex 
Network 
Local Production Systems (LPSs) with 
low potential for technological 
capability-building (TCB) (Marshallian 
Industrial Districts) 
LPSs with some potential for TCB 
LPSs with good potential for TCB 
LPSs with high potential for TCB 

Working or "overachieving" 
Latent or "underachieving" 
Potential or "wannabe" 

Stage of the Life Cycle Pouder and St Origination Phase 
John, 1996 Convergence Phase 

Decline Phase 
Porter, 1998 Birth 

Evolution 
Decline 

Acknowledging all the previous sources of disagreement, an important thesis of 

this study is that it is possible to have a comprehensive definition of clusters. Three 
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basic assumptions underlie this argument. Firstly, a cluster is a socio-economic entity 
in itself rather than a social constructed reality. The fact that different realities and 
labels have been attached to the cluster phenomenon does not change its objective 

nature. In other words, any effort to understand the complex nature of clusters 

contributes to theoretical understanding and avoids "separating the plurality of the 

contemporary world from the need to render it intelligible" (Conti, Oinas, and 
Malecki, 1995: 6). Secondly, given the important socio-economic effects attached to 

the cluster phenomenon, it is worth increasing the knowledge on the impact of 

clusters. Thirdly, to increase the knowledge on clusters and clusters' effects, it is 

necessary to clearly define and distinguish both the necessary and contingent 
dimensions of clusters. The necessary or definitional dimensions will allow clusters to 
be distinguished from other phenomena, while the contingent dimensions will allow 
the analysis of different kind of clusters to be deepened. 

The rest of this section is structured as follows. Firstly, it develops the 

conceptual definition of clusters based on the historical and dynamic perspective 

presented in Table 2-6. Secondly, it analyses the socio-economic nature of clusters 
from the economic sociology standpoint to distinguish clusters from other phenomena 
in general, and from industrial agglomerations in particular. Finally, it explains the 

contingent or accidental dimensions of clusters that could moderate the cluster effects 

on entrepreneurship and entrepreneurship outcomes. 

a) What are clusters? Necessary or definitional dimensions of clusters 

The review of the historical evolution of the cluster phenomenon and concept 

shows that a cluster is a reality that encompasses three main dimensions: 

geographical, inter-firm, and inter-organisational or institutional (see Table 2-6 and 

Figure 2-3). Any conceptual definition of clusters that includes these three dimensions 

will have a strong validity. The concept of cluster of the present study includes these 

dimensions and is defined as follows: 

A cluster is a geographically proximate group of firms and associated 

institutions in related industries, linked by economic and social interdependencies 

(own definition based on Porter, 1998; Rosenfeld, 1997; Roelandt and Hertog, 1999). 
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It is argued that distinguishing between necessary and contingent dimensions of 

clusters allows both a comprehensive conceptual isation of the phenomenon and an 

understanding of the different criteria that explain the different forms in which 

clusters appear. Necessary dimensions are defined as those constitutive, core or 

essential elements of every cluster. The three necessary dimensions of clusters are 
geographical proximity, inter-firm network, and inter-organisational or institutional 

network, which are included in the previous definition. Taken together, these 
dimensions differentiate a cluster from any other socio-economic phenomenon. 

Contingent or accidental dimensions of clusters are different cluster qualities 
that although present in every cluster, are not entities in themselves but could 

moderate the cluster effects on entrepreneurship and entrepreneurship outcomes. 
While the necessary or definitional dimensions differentiate a cluster from other 

phenomena, the contingent dimensions of a cluster qualify different types of clusters 

and moderate cluster effects. Researchers have identified different contingent 
dimensions, although without defining them as such (Jacobs and de Man, 1996; 

Maillat, 1996; DTI, 2001; Enright, 1998; 2001). Some contingent dimensions are 

related to the inter-firm dimension of clusters -i. e. industry or technology base, 

breadth or horizontal dimension, depth or vertical dimension, density, and degree of 

cooperation and competition-; others are related to the inter-organisational or 
institutional dimension -i. e. institutional thickness-; still others are associated with the 

geographical dimensions -i. e. geographical scope-; finally, many others are related to 

the three necessary dimensions altogether -i. e. drivers for cluster formation, 

configuration or governance structure, innovative capacity, employment dynamic, 

growth potential, competitiveness or significance, degree of development, and stage. 

Figure 2-3 shows the necessary and contingent dimensions of clusters. The 

hypotheses and operational definition of clusters of the present study are based on the 

necessary dimensions of clusters, without considering the different contingent 

dimensions (cf. Chapter 1, Section 1.3). 
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The geographical dimension of clusters has been studied mainly by economists 

(Marshall, 1920; Krugman, 1991) and regional scientists (Isard, 1956; 1998) 

stressing the ideas of sources and benefits of external economies; while the nemork 
dimensions of clusters have been analysed by sociologists, organisation theorists, 

and political scientists stressing the ideas of embeddedness (Polanyi, 1944; 

Granovetter, 1985), social networks (Powell, 1990; Nohria and Eccles, 1992), social 

capital (Coleman, 1988; Putnam, 1993; 2000), and un-traded interdependencies 

(Storper, 1997) (cf. Rocha, 2004 for an extensive review). 
The geographical dimension refers to co-located firms and it has been the only 

cluster dimension considered in most quantitative studies (cf. Baptista and Swann, 

1998; Sorenson and Audia, 2000). Theoretically, this dimension implies that clusters 

are agglomerations of firms in order to produce external economies (Marshall, 

1966). 

Inter-firm networks refer to both market-based transaction (Storper and Scott, 

1989) and untraded or informal relationships (Storper, 1997) between firms within a 

cluster. Traded interdependencies are production and commercial links as measured 
by input-output tables, and constitute the main dimension to define sectoral clusters 
(Porter, 1990). Untraded interdependencies "take the form of conventions, informal 

rules, and habits that coordinate economic actors under conditions of uncertainty" 
(Storper, 1997: 5). 

Finally, the third cluster dimension -i. e. institutional networks- refers to 

relationships between firms, non-governmental, and governmental organisations 

within the cluster (Becattini, 1979; 1989; Piore and Sabel, 1984; Aydalot, 1986; 

Lundvall and Johnson, 1994; Saxenian, 1994; Amin and Thrift, 1994). As in the case 

of inter-firm networks, the institutional network dimension of clusters includes both 

formal -i. e. bridging organisations such as chambers of commerce - and informal - 
i. e. shared norms, common knowledge, and trust- relationships. Given the public 

good nature of institutional networks, they are closely related to the concepts of 

social capital (Coleman, 1988; Putnam, 1993), institutional embeddedness (Van de 

Ven, 1993, Johannisson, 2000), and second and third order networking (Johannisson 

et al. 2002) and communities of practice at the regional level (cf. Oinas and Malecki, 

2002: 121). 

The previous definition of clusters and their three dimensions is broad enough 

so as to include different types of clusters. In effect, clusters are defined by their 

geographical, inter-firm, and inter-organisational dimensions, but then different 
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types of clusters such as industrial districts and innovative milieu could be specified 

to define particular features of non-definitional dimensions such as industry and size 

of the clustered firms. For example, the historical evolution of the cluster concept 

allows us to distinguish between industrial districts and innovative milieu as two 
distinct types of clusters. When only manufacturing SMEs are considered, the 

phenomenon is traditionally called industrial districts (Becattini, 1979); when only 
high technology SMEs are considered, the phenomenon is called an innovative 

milieu (Aydalot, 1986; Camagni, 199 1). 

In addition, the chosen definition is broad enough so as to avoid the following 

biases: 

(1) firm bias -i. e. the definition of a cluster includes only firms. This choice 
includes neither government nor non-profits such as universities, which play a crucial 

role in cluster dynamics; 

(2) industry bias -i. e. clusters defined only in terms of only one industry (Hill 

and Brennan, 2000). Even though clusters are defined by a core industry, they 

generally include a range of related industries; 

(3) national bias -i. e. clusters are defined only in terms of local firms, excluding 

multinational corporations (MNCs) (Sengenberger and Pyke, 1992; Brusco, 1992). 

These definitions refer to traditional industrial districts, which are a kind of cluster 

themselves. However, these researchers originally did not consider the role of MNCs 

and external links (cf. Schmitz and Nadvi, 1999), which have played a key role in 

several clusters, not only in traditional industrial regions, such as the Southeast of 

England and Lombardy in Italy, but also in the new area-based partnership formed in 

Ireland in 1991 (Morris, 1998) and Hong Kong (Enright, 2000); 

(4) size bias -i. e. clusters defined only in terms of SMEs. Restricting the 

definition of a cluster to SMEs does not allow the analysis of cases in which the 

relationship between a big firm and several SMEs subcontractors is essential for a 

cluster's performance. The typical case is the hub-and-spoke configuration, in which a 

number of key firms act as anchors to the regional economy like Boeing in Seattle or 

Toyota in Toyota City (Markusen, 1996); 

(5) economic bias -i. e. clusters defined in terms of firms only, stressing 

competition and firm performance over cooperation and regional development. This 

kind of definition focuses on the firm level rather than the regional level (OECD, 

1999) and does not take into account the embeddedness of firms in social and 



128 

institutional contexts (Granovetter, 1985) or the reality of cooperation-competition 

that occurs in most clusters (Porter, 1998; Sengenberger and Pyke, 1992). 

b) The socio-economic nature of clusters 

A cluster is a phenomenon that can be considered the meeting and crossing 

point of processes traditionally studied by both economists and sociologists. As noted 

above, economists have stressed the geographical density dimension of clusters and 
the associated ideas of sources and benefits of external economies, while sociologists 

and organisational theorists have focused on the network dimension stressing the 
ideas of embeddedness, social networks, and un-traded interdependencies. 

However, the key feature of clusters is not the matching of static and 
independent economic and social processes, but the intrinsically socio-economic 

nature of the institutions, structures, and actions that take place in a cluster 

environment. The division-integration of labour (Becatinni, 1992), the existence of 
different kinds of ties among actors (Granovetter, 1985), and the extended definition 

of markets in which informal relationships and information play a crucial role (Dore, 

1983; Geertz, 1978) are only a few examples. 
Two interconnected theories help to understand the socio-economic and 

institutional nature of clusters: old and new institutional theory and social capital 

theory. Institutional theory has coined the concept of the organisation field to express 
"those organisations that, in the aggregate, constitute a recognised area of institutional 

life: key suppliers, resource and produce consumers, regulatory agencies, and other 

organisations that produce similar services and products" (DiMaggio and Powell, 

1983: 143). Fields are bounded by both relational and cultural criteria, denoting the 

presence of a community that shares a common meaning system and whose 

participants interact more with one another than with actors outside the field (Scott, 

1998). 

As to social capital theory (Coleman, 1988; Putnam, 1993), it could be applied 

at different levels with different variables and outcomes at each specific level 

(Westlund and Bolton, 2003). The key insight is that social capital is "a feature of 

social organisation, such as trust, norms, and networks" (Putnam, 1993: 167) and 

therefore it is a public rather than a private good (ibid. 170). 

These two theories and some schools of thought reviewed in this chapter, such 

as the industrial district school, and all the schools included in the network approach 
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to clusters, integrate the economic and social aspects of clusters. However, none of 

them are broad enough to analyse the socio-economic aspect of clusters in its fullness. 

Integrative disciplines such as economic sociology (Martinelli and Smelser, 1990; 

Swedberg and Granovetter, 1992) and socio-economics (Etzioni, 1988; Etzioni and 
Lawrence, 1991) [socio-economic approach from now on] are helpful to explain the 
integration of economic and social processes within clusters at a higher level, 

avoiding the characterisation and explanation of their impacts from either the 

geographical agglomeration or the social network dimensions alone. The key insights 

of both socio-economics and the economic sociology perspective that help to 

understand the socio-economic nature of clusters are the ideas of the economic actor, 

economic action as socially situated, exchange and the market, and the structuring of 

economic activity. Each one of these insights will be described in Section 2.4. 

The next section distinguishes clusters from other phenomena. Then, sub- 

section d) stresses the theoretical and empirical differences between clusters and 
industrial agglomerations, which are important to understand and explain the 
differential impact of clusters and industrial agglomerations on entrepreneurship 
(Chapter 3, hypotheses H3a-b). 

c) Other phenomena related to clusters 

The adopted definition of clusters and their core dimensions allows clusters to 

be distinguished from other phenomena. In effect, Figure 2-4 shows that clusters are 

not only agglomerations of firms, but also networks within geographical boundaries. 

This network includes not only SMEs but also big firms. Finally, the network is not 

only between firms but also between firms and associated institutions such as sectoral 

associations, universities, and governmental agencies. 
Figure 2-4 shows that only the simultaneous presence of the three definitional 

dimensions makes a cluster. In effect, when only the industrial base is present the 

phenomenon is called industry; when the industry is relatively concentrated in a 

specific region the phenomenon is an industrial agglomeration (Hoover, 1937; Isard, 

1956); when only the geographical dimension, defined either politically or 

administratively, is present the phenomenon is a city, a county, or a state; and when 

only the sectoral and inter-firm network dimensions are present the phenomenon is 

called business networks. When the latter dimension is present in the form of 

customer-supply relationships, the phenomenon is a sector, value chain or sectoral 
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cluster (Porter, 1990); when the value chain is integrated in a sub-national 

geographical space, the phenomenon is a sectoral cluster at the regional level (Feser 

and Bergman, 2000); and finally, when the geographical and network dimensions are 

present the phenomenon is a cluster, 

Business networks involve communication and cooperation among firms that 

need not be located in close physical proximity, as in the case of clusters (Enright, 

1998; Humphrey and Schmitz, 1995). Clusters include both physical and 

organisational proximity rather than the latter alone, 
Cities and their surrounding areas are the most typical geographical boundaries 

of clusters (Van der Linde, 2002; Observatory of European SMEs, 2002), but they are 
defined either politically or administratively rather than socio-economically and 
therefore cities are not clusters in themselves. Cluster boundaries can be either smaller 

or larger than those of a city. Examples of the fon-ner case are the jewellery cluster in 

the Rhode Island border and several clusters in both developed and developing 

countries located in small and medium-size towns (Porter, 1996; Enright, 2001); 

examples of the latter case are clusters that cut across cities and regions (Porter, 1998; 

Enright, 2001). 

The distinction between clusters and cities is important from both the theoretical 

and the empirical point of view. Theoretically, cities generate urban agglomeration 

economies such as infrastructure, communication, input access, and available markets 
(Hoover, 1937; Porter, 1996), which are available to all the firms belonging to the 

city, with independence of either the existence of interaction between firms or their 

industry base. Clusters generate external economies which are more dynamic given 

both the interrelation between firms belonging to related industry bases, and the 

concentration of specific cluster factors such as concentration of specialised 

knowledge, inputs, and institutions (Porter, 1990). Therefore, "geographical, cultural, 

and institutional proximity, which may not necessarily coincide with political 

boundaries, is integral to the rapid flow of highly applied knowledge and the 

motivational benefits of clusters" (Porter, 1996: 81). Empirically, city effects are 

measured as urbanisation economies and cluster effects are measured in terms of 

localisation economies (cf. Glaeser et a]. 1992), as will be explained in the next 

section and in section 2.3.5. b). 

As for industries, clusters are usually defined in terms of a single industry but 

they include interconnected industries both within and beyond the value chain. 

Clusters capture important linkages, complementarities, and spillovers from 
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technology, skills, information, marketing and customer needs that cut across firms 

and industries and are key for the creation of firms and innovation (Porter, 1998). 

This section has distinguished clusters from other phenomena. The next section 
theoretically and empirically distinguishes clusters from industrial agglomerations, 

which is especially relevant in this dissertation. 

d) Industrial agglomerations 

Industrial agglomerations are proximate groups of firms belonging to the same 
industry or closely related industries that may potentially, but not necessarily, interact. 

When interactions occur, they are basically buyer-supplier interactions based on 

market transactions guided by price considerations, rather than social relations or 

norms, which are seen as frictional matters (Granovetter, 1985: 484). The density of 
firms and/or employment within a geographical area is the main defining feature of 
industrial agglomerations. 

The distinction between clusters and industrial agglomerations is both 

theoretically and empirically relevant. Theoretically, industrial agglomerations are 

characterised by physical proximity and density of firms and/or employment within a 

geographical area. They lack the necessary inter-firm and institutional networks to 

both link the different actors within the agglomeration and embed their actions within 

the local economy. Therefore, they are industrial rather than regional phenomena (cf. 

Glaeser et al. 1992: 1134 n. 1,1140 n. 6) generating localisation economies -i. e. those 

that result from proximity among firms belonging to the same industry or closely 

related industries- (Hoover, 1937; Harrison et al. 1996), which are basically static 

efficiencies such as economies of scale and access to inputs and markets 45 
. They are 

economic phenomena resembling Occam's (1300-1350) assertion that "the only 

reality is the individual and that supra-individual constructions are only labels without 

entity" (Rocha and Ghoshal, 2004: 12). What is real is the autonomous individual or 

organisation; societies and intermediate systems are either abstractions or legal 

fictions without any real entity. Therefore, industrial agglomerations are expressions 

of the neoclassical economic (Becker, 1976) and transaction cost (Williamson, 1975) 

45 As it will be reviewed in the next section, localisation economies also include dynamic external 
economies -i. e. those related to improvements in the rate of innovation due to knmN ledge spillovers. 
However, the lack of network dimensions Nýithin industrial agglomerations make static localisation 

economies the dominant effects of industrial agglomerations. Cf. Glaeser et al. 1992: 1140ý Porter, 
1996). 
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views of atomistic and competitive behaviour driven by self-interested and profit- 

maximising agents (Rocha and Ghoshal, 2004). 

On the contrary, clusters include both spatial proximity and inter-organisational 

relations that make clusters entities different from the simple sum of their component 
individual actors. Interaction is driven not only by price signals but also by 

interpersonal and associational relations among people and firms. 

It might be argued that neoclassical economics does include relationships within 
industrial agglomerations, at least in the form of market transactions. However, as 

noted in the definition of industrial agglomerations and the characterisation of 

networks within clusters above, networks refer not only to traded interdependencies 

but also social and informal interactions. Neoclassical economics (Becker, 1976; 

1996) does not take into account real relationships among firms (cf. Granovetter, 

1985: 486; Sheppard, 2000: 101). In effect, there is no indication of the territorial and 

socio-cultural specificities of market transactions. Even in the case of considering 

social relationships such as those between husbands and wives or criminals and law 

enforcers, they are abstracted out of specific content, history, or social context 
(Granovetter, 1985: 486). The same reasoning applies to the new endogenous growth 

theory (Romer, 1990) and the new economic geography (Krugman, 1991) before the 

argument that industrial agglomerations include relationships in the form of external 

economies such as knowledge spillovers. In effect, this is more a research strategy to 

measure clusters from its theorised effects --external economies- than a definition of 

clusters in itself In addition, defining phenomena by their essential dimensions rather 

than by their effects is advisable whenever is possible to approximate the real 

phenomena, such as the GEM project to measure entrepreneurship, or the attempt to 

measure clusters as explained in Chapter 4. 

Empirically, the distinction between clusters and industrial agglomerations is 

important given that several studies have analysed the cluster effect equating it to the 

concept of localisation economies, and compared this cluster effect to that of cities or 

urbanisation economies (see, for example, Glaeser et a]. 1992; Costa-Campi and 

Viladecans-Marsal, 1999; Rodriguez Pose, 2001). Defining clusters as industrial 

agglomerations leads to different predictions and empirical results as to the impact of 

clusters on entrepreneurship, as in the cases of population ecology theory and regional 

studies on entrepreneurship (cf. Chapter 1, Section 1.2 and this chapter, Section 

2.3.4). 
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2.3.3. Measurement 

The methodology used to identify clusters is an additional source of 
heterogeneity in cluster studies, which affect comparability and general isabi I ity. 

The approaches so far include both quantitative and qualitative techniques. The 

proposed methodologies and their evaluations are shown in Table 2-8 46 
. To overcome 

the pitfalls of each methodology, there is a general consensus in the literature that in 

order to truly identify clusters it is necessary to conduct both qualitative and 

quantitative analyses (Rosenfeld, 1997; DTI, 2001). For instance, "although inter- 

industry transactions ( ... ) can sometimes be detected in input-output tables, neither 
the character of relationships among firms nor the benefits of clustering can be 

discerned in this way" (Doeringer and Terkla, 1999). Traditional quantitative 

measures are inadequate for discovering important features present in some clusters 

such as social infrastructure, entrepreneurial energy, shared vision, and level of 

collaboration, and therefore are unable to "distinguish a simple industry concentration 
from working clusters" (Rosenfeld, 1997). 

Yet, combining quantitative and qualitative approaches brings about a number 

of methodological bottlenecks and complexities that complicate the comparability of 

cluster studies. From a qualitative standpoint, the rich reality comprised in the concept 

of cluster makes it difficult to agree on descriptors of the cluster concept. From a 

quantitative standpoint, existing official national and international data sources for 

cluster analyses are limited by conventions on official classification systems of 

economic activities and industries. These sources were not designed to cover inter- 

industry and inter-firm linkages. Besides, cluster analysis needs input-output data at 

very low levels of aggregation (three or four-digit industry code level), and only a few 

countries such as the US, Canada and Denmark have detailed input-output tables 

(Roelandt and Hertog, 1999). 

"A detailed description of each methodology is beyond the scope of this dissertation. For a deeper 

understanding of their foundations and applications refer to Peneder (1995), OECD (1999); DeBresson 

and Hu (1999): Bergman and Feser (1999); Lichty and Knudsen (1999). Hill and Brennan (2000) Feser 

and Bergman, 2000; and Austrian, 2000 
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An additional source of complexity is the lack of correspondence between 

conceptual and operational definitions of clusters, as Table 2-9 shows. This table 

identifies the phenomenon under study from the method employed to identify it. In 

effect, independently of the label they use, some authors are studying agglomerations, 
based either on firms (Baum and Mezias, 1992; Lomi, 2000; Sorenson and Audia, 

2000) or on employment (Baptista and Swann, 1998; Glassman and Voelzkow, 2001) 

within a single industry; while others focus on interrelated industries without 

considering regional boundaries -i. e. sectoral or value chain clusters- (Porter, 1990; 

Roelandt et al, 1999). Yet others study single or interrelated industries within specific 

geographical boundaries, including concentrations of either SMEs -i. e. industrial 

districts- or firms of different sizes -i. e. clusters. Clearly, the methods used in these 

studies do not converge to capture similar attributes of the cluster concept, indicating 

a much-needed dialogue on the definition and dimensions of clusters. In this regard, 
Figure 2-5 attempts to link different concepts used in the cluster literature and their 

associated techniques to identify and measure them. It is argued that future studies 

will not add to the current confusion if they clearly specify the type of cluster under 

study and use the appropriate technique associated with that type of cluster. This is 

one of the major methodological challenges cluster studies face in order to have a 

stronger empirical foundation to support both theoretical arguments and policy 

designs. 
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2.3.4. Clusters, entrepreneurship, and development. Consequences of 

mixing units of analysis 

The literature on development (Section 2.1), entrepreneurship (Section 2.2), and 
clusters (Section 2.3)- has not always paid the necessary attention to issues 

concerning proper units of analysis. Some literature on economic growth treats 
industry growth as city (Glaeser et al. 1992) or regional (Baptista and Swann, 1998) 

growth; in the same vein, some entrepreneurship literature treats entry and new firms 

as synonymous (cf. Shane, 2003: 132); finally, the cluster literature has, many times, 

equated industrial agglomerations (Glaeser et al. 1992; Sorenson and Audia, 2000) to 

clusters. 

This mixing of units of analysis would not be an issue if similar causes were 
behind different units or if similar empirical results were obtained using either one 

unit or another. This is not the case, because the choice of unit involves the selection 

of different phenomena and therefore has important consequences for research 

activity from both the theoretical and empirical standpoint. 
In effect, from the theoretical standpoint, industry growth does not always 

result in regional growth, unless it is assumed that economic factors are the sole cause 

of regional growth and there are no negative effects of growing industries on other 
industries within the region. In the case of entrepreneurship, Section 2.2.1 showed that 

entry and new firms cannot be regarded as similar units (cf. Storey and Jones, 1987; 

Storey, 1994). Finally, in the case of clusters, Section 2.2.2 showed that industrial 

agglomerations and clusters are different phenomena and therefore they have different 

consequences on entrepreneurship and regional development. 

From the empirical standpoint, the consequence of mixing different units of 

analysis is one of the causes explaining the inconclusive results in the empirical 
literature on the impact of clusters and agglomerations on regional development and 

entrepreneurship. In effect, as for the impact of clusters on regional growth, the 

localisation vs. urbanisation debate (Glaeser et a]. 1992) is not only inconclusive (cf. 

Cheshire and Malecki, 2004) but also incapable of explaining variation in regional 

growth because its focus is on industry growth within cities rather than city or 

regional growth. As to the impact of clusters on entrepreneurship, population ecology 

tends to predict an inverted U relationship between density (measured in terms of 

absolute number of organisations within an industry and geographical area) and 

foundings (measured as number of new organisations within an industry and 
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geographical area) (Hannan and Freeman, 1989; cf. Shane 2003 for a review), while 

the incubator regions literature and the regional literature in general show a positive 

association between increasing density, as measured by specialisation indices or 

proportion of SMEs, and creation of new firms (Reynolds, Storey, and Westhead, 

1994; Audretsch and Fritsch, 1994; Thornton, 1999). 

The impact of choosing different units on the relationship between clusters and 
development is further analysed in the next section, while the impact on the 

relationship between clusters and entrepreneurship is analysed in Section 2.3.6. 

2.3.5. Clusters and development 

The evolution of the concept of clusters showed that the different schools of 

thought share the idea that economic activity tends to be sectorally concentrated and 

geographically clustered. However, as Table 2-6 shows, each school of thought has 

contributed its own vocabulary and set of assumptions, stressed different cluster 

dimensions and components, and identified different causal chains to associate 

clusters with firm efficiency and local development. 

An additional obstacle to reaching conclusions about the relationship between 
51 

clusters and development is the variety of research designs in empirical studie s 

There is an increasing number of case-based studies that have used different 

conceptual and operational definitions under the same label. The same problem 

appears in more quantitative designs. Table 2-10 summarises representative 

quantitative studies on clusters, showing that researchers have studied the effects of 

clusters at different levels of analysis, adopted multiple measures of this concept, and 

chosen different performance criteria. Particularly problematic is the mixing of 

different levels of analysis, given that several studies take the positive impact of 

clusters on firm performance as evidence of the contribution of clusters to 

development, assuming that firm-level outcomes translate directly to regional and 

national levels. 

This section addresses this issue, reviewing the impact of clusters at the firm, 

industry-city, regional, and national levels. 

" Empirical studies are defined as those that include some kind of data or data analysis. These 
include both qualitative and quantitative or statistical procedures. The former includes methods such as 

case studies. The later includes an), study using statistical techniques either in a descriptive or 

explanatory \\aN using empirical data (see Singleton and Straits, 1999; Chandler and LNIon, 2001). 
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a) Clusters and firm performance 

The surveyed schools of thought argue that, at the firm level of analysis, firms 

within clusters are better off than firms not within them. Both external economies 
(Marshall, 1966; Krugman, 1991; Porter, 1998) and the special competitive (Porter, 

1998) and socio-cultural (Becattini, 1989; Saxenian, 1994) environments within 

clusters foster firm efficiency, innovation, and performance. In particular, external 

economies coupled with inter-firm and institutional relationships offset the potential 

problems derived from fragmentation of economic activity, such as access to highly 

skilled labour and reduced R&D investments. 

Table 2-10 shows that quantitative studies at the firm level, although employing 
different conceptual definitions and measurements of clusters, support the hypothesis 

that clusters foster firm performance (Ingram and Roberts, 2000; Fabiani et al. 2000: 

Visser, 1999) and innovation (Baptista and Swann, 1998). 

However, different answers to the question about clusters and firm performance 

might result according to the stage of the life cycle (Pouder and St John, 1996; Porter, 

1998; Enright, 2001) as well as the degree of development (Arthur, 1990; Baptista 

and Swann, 1998; Enright, 2001; Porter et al. 2001) of a cluster. With regard to the 

former, the same forces promoting firm productivity and innovation in an initial stage 

can offset clusters' positive impact in a later stage due to congestion and competition 

effects. For example, physical infrastructure within clusters contributes to firm 

productivity lowering transaction costs and increasing the quality of services. 

However, this argument seems to be true either for clusters in their initial stage of 

development or for non-high growth clusters. As clusters grow, saturation within the 

cluster may generate diseconornies of scale, reflected in higher cost of living, real 

estate prices, and salaries of technical personnel (Pouder and St. John, 1996). The 

dynamic reasoning used for physical infrastructure could be applied to other causal 

mechanisms such as the existence of entrepreneurial profits (Schumpeter, 1934), 

institutional forces (DiMaggio and Powell, 1983), the quality of the environment 

(Raco, 2000), and managers' mental models (Prahalad and Bettis, 1986). Besides 

cluster stage of life cycle, a second important variable that could yield different 

answers to the question of clusters and firm performance is the degree of development 

of the cluster, given that firm performance is expected to be higher in strong clusters 

compared to weak clusters (Baptista and Swann, 1998; Porter, 1998; 2001; Enright, 

2001). 
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b) Clusters and industry-city growth 

This section focuses on the local i sat ion/spec ial isati on vs. urbanisation debate 

and its consequences for understanding the impact of clusters on regional 
development. The first part clarifies the distinction between different types of external 

economies, the second part focuses on the debate, and the third part discusses the 

theoretical and empirical implications of the localisation vs. urbanisation debate 52 
. 

Increasing returns within a region - Locallisation and urbanisation 

economies. 
Increasing returns within a region can be explained in terms of both localisation 

and urbanisation economies. In effect, economists, geographers, and planners 
distinguish localisation economies -i. e. those that result from proximity among firms 

belonging to the same industry or closely related industries- from urbanisation 

economies -i. e. those that result from general urban advantages (Hoover, 1937). 

Within the former, there is a distinction between agglomeration or location theory and 

external economies perspective. Location theory calls the benefits of co-location 

agglomeration economies and argues that they are the result of either the size of the 

industry (Hoover, 1937; Isard, 1956) or the structure of the industry (Chinitz, 1961). 

External economies perspective is rooted in Marshall's work on industrial district 

(Feser, 1998). While agglomeration economies are a kind of exterrial economies that 

emerge from large concentrations of economic activity, external economies do not 

necessarily emerge from agglomerations. Researchers who define clusters as a 

concentration of firms within single or close related industries (Sorenson and Audia, 

2000; Lomi, 2000) follow an agglomeration approach. By contrast, researchers who 
define clusters emphasising their regional, social and inter-industrial dimensions 

(Camagni, 1991; Saxenian, 1994) use components of both the agglomeration and 

external economies approaches as well as sociological constructs such as 

embeddedness of economic activity. Figure 2-6 summarises the differences between 

localisation and urbanisation economies. The shadowed areas show Marshall's trilogy 

of external economies, often cited in the literature (Krugman, 1991; Martin and 

Sunley, 2003). 

52 For a revieNN see Glaeser et al. (1992), Audretsch (1998), Glasmeier (2000). Feldman, (2000), and 
Rodriguez Pose (200 1). 
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Figure 2-6 
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The specialisation vs. urbanisation debate. 

More than ten years ago Glaeser et al. (1992) theoretically framed and 
empirically tested competing theories on technological externalities to explain growth 
in cities within the context of the new endogenous growth theory (Romer, 1986; 

1990). In effect, endogenous growth theory argues that investments in R&D not only 
increase the level of knowledge and technology directly as a form of capital 

investment but also indirectly through spillover effects on the rest of the economy. 

Technological spillovers imply that knowledge is a non-rival good and therefore 

generate increasing returns at the aggregate level -i. e. Marshallian external economies 

(Romer, 1994: 14). Therefore, technological externalities, one of the sources of 

increasing returns. foster economic growth. 

Glaeser et al. (1992) outline three competing theories explaining the generation 

of technological spillovers that foster growth. The first one is the Marshal I-Arro\\ - 
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Romer (MAR) theory which argues that knowledge spillovers generated in 

specialised, geographically concentrated industries foster growth. In addition, the 

MAR theory argues that monopoly is better for growth than local competition because 

the former restricts the flow of ideas to others, allowing the internalisation of 
innovation and the consequent quickening of growth. The second theory is Porter's 

original idea of clusters (Porter, 1990). Similarly to MAR, Porter argues that 

geographical specialisation fosters growth but contrary to MAR he argues that local 

competition is better than monopoly for a rapid adoption of innovation. Finally, the 

third theory is Jacobs' urbanisation thesis. Unlike MAR and Porter, Jacobs argues that 

the most important knowledge spillovers come from outside the core industry, but like 

Porter she argues that local competition, rather than monopoly, is better for growth. 
Table 2-11 summarise the three theories. 

Table 2-11 

Localisation vs. urbanisation and competition vs. monopoly debates 

Industry Structure Local competition Local monopoly 

Geographical Specialisation 

Specialisation (Localisation) Porter M4R 

Diversification (Urbanisation) Jacobs 

Glaeser et al. empirical study concludes that "at the city-industry level, 

specialization hurts, competition helps, and city diversity helps employment growth" 

(1992: 1150). 

Discussion of theoretical and empirical implications. 

The localisation vs. urbanisation debate is about industry growth in cities (or 

regions) rather than economic growth at the regional level and results have been 

inconclusive so far (Glaeser, 2000: 92; cf. Cheshire and Malecki, 2004). Given that 

prestigious researchers have been part of the debate, much attention has been paid to 

it. However, four major negative consequences have arisen from this debate: 

conflating industry growth within cities to city or regional economic growth, the 

exclusion of non-economic variables to explain regional growth, fostering of the 

either / or fallacy and therefore neglecting complementarities between specialisation 

and urbanisation, and conflating industrial specialisation to clusters. 
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The first limitation refers to the scaling-up of the city-industry theories and 

conclusions to the regional level of analysis, which assumes that growth in cities is 

only defined by their industrial structure. This is the typical simplification of 

methodological individualism, which in this particular case means that regional 

growth is the simple sum of individual city-industry growth. This methodology is not 

an issue when a relaxation of it or empirical results are the same using either city- 
industry or city or region as unit of analysis. Unfortunately, this is not the case. In 

effect, when cities rather than city-industries are the units of observation, there are no 

statistically significant differences among the theories focus of the debate, although 

these results are dismissed because cities are cruder measures than city-industries 
(Glaeser et al. 1992: 1140 n. 6). Some researchers use city-industry rather than city or 

region as a unit because the former allows more precise analysis (Glaeser, 2000: 90). 

However, if the goal is regional growth or development, the unit of analysis has to be 

the region because otherwise there would be very precise measures, but of the wrong 

phenomenon. In other words, as Sen puts it, "it is more important to be vaguely right 

than to be precisely wrong" (Sen, 1990; cf. also Conti, Malecki, and Oinas, 1995: 7). 

As a consequence of this shift of focus from regions to city-industries, a second 
limitation of the localisation vs. urbanisation debate is that it excludes socio-cultural 

and institutional regional variables from the analysis. This is the direct consequence 

of not taking the region as the unit of analysis and regional development as the 

dependent variable. Therefore, it faces the same limitations of the region-as-support- 
for-economic-activity approach discussed in Section 2.1.2 f). In the particular case of 

technological change, this is analysed in the context of change within industries and 

therefore the word 'local' refers to previous techniques in the sense that the "selection 

and adoption of new technology is influenced by the techniques already in use, and 

only as an afterthought [refers] to a specific locality" (Malecki, 1997: 50). 

A third limitation of this debate is a constraint self-imposed by setting one 

theory against the other rather than looking for complementarities. This results in 

false dichotomies or the either/or fallacy (Rocha and Ghoshal, 2004) which not only 

force the arguments of the proponents of the theories to fit the debate (cf. Porter, 1996 

for example) but also limit the understanding of reality. For example, the debate 

overlooks an important source of diversity, which is external networks which make it 

possible that diversified and specialised industries complement each other (Oinas and 

Malecki, 2002: 112). 
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Finally, a fourth limitation is that this debate leads to a definition of clusters in 

purely industry terms and therefore not only misapplies the concept of clusters as 

merely an agglomeration of firms within an industry -i. e. industrial agglomerations- 
but also leads to different results in terms of entrepreneurship and economic growth as 

a consequence of analysing different phenomena. Industrial agglomerations are not 

regional phenomena but industry ones, while clusters are regional phenomena. In 

effect, the inter-firm and institutional networks within clusters are rooted in 

geography and therefore clusters not only partially derive their competitiveness from 

region-specific factors but also impact on the region as a whole as a consequence of 
their performance. The empirical difference between industrial agglomerations and 

clusters can be seen contrasting the empirical results of the present section to those of 
the next one. 

c) Clusters and regional development 

The majority of the revised schools of thought relate the presence of clusters to 

local development. However, with the exception of Krugman, none of them are 

theories of regional growth (Feser, 1998). Therefore, what follows is an explanation 

of the impact of clusters on local development placing the arguments of the revised 

perspectives within the framework of mainstream theories. 

Marshall provides the basis for understanding how micro-level business 

relationships could influence regional development; however, he focuses mainly on 
firm efficiency, without an explicit explanation of how clusters contribute to local 

economic development. This explanation is found in Hirschman who, coining the 

concept of growth centres, proposes a regional extension of Perroux's non-spatial 

growth poles (Feser, 1998). According to Hirschman, regional growth is promoted via 

public-directed capital in a few key propulsive sectors in underdeveloped areas. This 

growth-centre strategy was applied in the 1960s and 1970s and it was a failure given 

the little attention paid to the economic and social prerequisites necessary for growth 

centres to work (Feser, 1998). The growth-centre strategy is one of the variants of 

traditional regional policy (Armstrong and Taylor, 2000) or what is known as 

exogenous development or development from the above perspective in the regional 

development literature. This regional policy approach aims to achieve functional 

integration wherein leading regions expand into lagging regions and resources of 

lagging regions are made more accessible to leading regions. Therefore, the source of 
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development relies on factors external to the local system, emphasising the mobility 

of capital and labour. In this approach the key is the pursuit of growth through central 

govemment policies and urban and large-scale enterprises based on standardisation 

and capital intensiveness. 

The 1980s witnessed a shift of emphasis from this exogenous development 

approach to the opposite strategy -i. e. endogenous or indigenous development or 
development-from-below (Garofoli, 1992; Nelson, 1993; Armstrong and Taylor, 

2000). This endogenous development strategy aims to create regional autonomy 

through integration of all aspects of life within a territory defined by its culture, 

resources, landscape and institutions. The source of development relies on the local 

economic and social system where entrepreneurship, SMEs, and innovation play a 
key role for competitive advantage. An additional regional asset is the sense of place, 

which plays a key role in regional identity and the promotion of local development 

through self-restraint in market dealings and public investments such as landscape 

protection (Bolton, 1992). 

Clearly, the schools of thought that stressed both the territorial specificities and 
SMEs composition of clusters 4e. the Marshallian, Italian, Flexible specialisation, 
Innovative Milieu, and Cultural-institutional schools- fit within this indigenous 

development strategy. In particular, regional inter-firm and inter-organisational 

linkages are conductive to regional learning, which is one of the most powerful 

processes for regional transformation and renewal (cf. Malecki, 2001: 4088). As Table 

2-10 shows, quantitative studies within either of the above-mentioned schools support 

this strategy (Keeble and Wilkinson, 2000; Debru and Saget, 1999). In addition, 

researchers studying regional factors affecting firm births have found a positive effect 

of regional specialisation or clustering of SMEs, measured as specialisation indices or 

the proportion of SMEs, respectively, on firm birth (Reynolds, Storey, and Westhead, 

1994; Armington and Acs, 2002). 

Another mainstream theory that sheds light on the potential contribution of 

clusters to local development is endogenous growth theory, which was extensively 

analysed in Section 2.1.1. This theory includes increasing returns to scale which 

implies that non-pecuniary externalities and therefore market imperfections are 

acknowledged. Here it lays the most important link between new growth theory and 

clusters. If physical proximity and networks, two main components of clusters, foster 

externalities -and therefore knowledge spillovers as a special kind of externalities-, 

and these externalities foster growth -as the new growth theory argues-, therefore 
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clusters foster growth. In particular, as Table 2-10 shows, the works of Jaffe (1989), 

Feldman (1994), and Audretsch and Feldman (1996) have found that knowledge 

spillovers are important to innovation and tend to be spatially restricted, 

Although not a theory of regional development in itself, Porter's diamond 

provides new insights linking clusters to regional development. In effect, Porter 

argues that the beneficial effects of factor and demand conditions, related and 

supporting industries, and context for firm strategy and rivalry are enhanced when 

they are geographically localised (Porter, 1990: 157). In particular, close proximity 

within clusters fosters rivalry and competition, which in turn increases 

competitiveness and standards of living (Porter, 1990; 2001). In effect, following 

Marshall's conceptual isation of industrial districts (1920), agglomeration of 

competitors rather than concentration of oligopolies is a key feature of clusters, and 

empirical results so far show that competition works better than monopoly to foster 

growth, at least at the industry-region level (Glaeser, 2000: 93 )53. 

Finally, the last mainstream theory that helps to explain the link between 

clusters and local development is Krugman's New Economic Geography. As seen in 

the analysis of this school, Krugman argues that increasing returns affect economic 

geography at several levels. At the regional level increasing returns lead to the 

clustering of economic activity and the concentration of development in specific areas 

where the process started due to chance or historical accident (Krugman, 1991). Then, 

a process of cumulative causation and inflexibility starts: "once an outcome ( ... ) 

begins to emerge it becomes progressively more 'locked in"' (Arthur, 1989: 117). 

Cumulative causation and lock-in effects are not always positive in terms of local 

development. At least five potential negative cases can be identified: a region with 

few clusters; clusters specialised in only one industry; congestion effects; disparities 

within the region; and disparities between regions. The first four cases are explained 

below; the issue of regional disparities will be analysed in the next section -i. e. 

clusters and national development. 

The first case of potential negative impact of clusters is that in which a region 

has only one or two clusters as drivers for growth. In this case, the region has a higher 

risk of regional depression before economic or competitive shocks than a more 

53 Although Porter extensive study of US clusters at the regional level concludes that regional 
development in terms of innovation, employment growth and \\ages is related to the strength of local 

clusters, there is no analysis of the role of competition on these indicators. The reason is that he 

measures clusters based on employment and therefore a high concentration of employment could be an 
indication of either agglomerated or oligopolistic competition. The use of firms rather than 

employment would have shed light on the impact of competition on regional development. 
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diversified region. The decline of the coal, iron, and steel complex of the Ruhr 

(Grabher, 1993) and of the Swiss watch industry (Glasmeier, 1994) are only two 

examples. While it is true that the largest places will develop multiple clusters (Porter, 

1998), the majority of regions have little prospect of developing more than one or two 

viable clusters (Bergman and Feser, 1999). Yet, this argument does not take into 

account the ability of clusters to overcome economic crisis. Some authors argue that 

the failure cases could be attributed either to specific cluster features or other causal 

processes rather than to the intrinsic nature of clusters. For example, the issue of 

regional depression due to cluster failure has several counter-examples, such as the 

cases of Silicon Valley and the Ruhr Valley in Germany (Rosenfeld, 1997). In the 

former case the industry shifted into the personal computer and equipment industry, 

while in the latter case the industry took advantage of the local expertise to build a 

new cluster around environmental technologies. These examples show that clusters, 
like industries, are able to respond to competitive shocks and new demands. Yet, the 

specific capabilities and processes that lead to the revitalisation of clusters remain 

unknown. 

A closely related negative case appears when clusters include only one industry, 

showing a highly specialised pattern. This makes a cluster more vulnerable to industry 

shocks. Also, as Glaeser et al. (1992) have shown, regional diversity is more 

important than regional specialisation to industry growth within cities. This can 

explain the mixed results of some specific quantitative cluster studies shown in Table 

2-10. For example, the existence of deep clusters -i. e. those with the most industrial 

and institutional linkages- is associated with better regional employment growth in the 

UK (DTI, 2001: 9). Also, better regional performance in Europe is related to the 

intersection between clusters and metropolitan spaces, which comprise several 

industries (Rodriguez-Pose, 2001). This latter case shows that although clusters entail 

a richer industrial dimension than single industries and cities (Porter, 1996), it is 

difficult to distinguish between urban, industry, and cluster-specific externalities. 

A third negative effect appears in high-technology clusters. Although they help 

to increase the wealth of the region, they also create social divides within it (Keeble 

and Wilkinson, 2000), as in the case of Telecom City, Bangalore (OECD, 2002), and 

Silicon Valley (Harrison, 1994: 114). More generally, Porter has found that high- 

technology clusters only contribute to less than 3% of the employment in the US 

economy (2001: 25; 2003: 564) but have an average wage almost three times higher 

than that provided by local industries (2003: 560; 564). Most importantly, these 
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benefits do not trickle down to the local industries. In effect, the correlation between 

high-tech employment and local wages is only 14.4% (2003: 564) and the correlation 
between regional innovation and employment growth is negative although not 

significant (2003: 557). 

Finally, the cumulative process of clustering can harm the environment, given 
that in many growth regions economic and social concentration has created 

environmental problems, which may undercut future competitiveness (Raco, 2000). 

In sum, although there are several theoretical arguments and empirical evidence 
to support the positive association between clusters and local development, this 

association seems to be contingent to some cluster features, such as the intensity of 
inter-organisational networks within the cluster and its industry span. Also, it is 

important to analyse the association between clusters and local development within 

the appropriate time horizon. For example, Tuscany and Emilia Romagna productivity 

growth and employment were higher than the national average during the 1980s. 

However, the same regions showed an average annual income growth rate below the 

average Italian rate during the 1990s (Capello, 1996; Rodriguez Pose, 2001). 

d) Clusters and national development 

Four of the discussed schools of thought relate clusters to national development, 

although in different ways. First, Piore and Sabel propose the regional version of 

flexible specialisation -i. e. industrial districts- as an alternative to mass production to 

generate economic growth and employment (Piore and Sabel, 1984). Second, Porter 

argues that national competitiveness is based on the quality of the business 

environment -i. e. his competitive diamond. These factors are enhanced when the 

concerned firms are geographically localised, as it is demonstrated by the 

concentration of the most international competitive industries in strong clusters 

(Porter, 1990; DTI, 2001). Porter has found evidence for this argument testing 

statistically across a broad sample of countries (Porter, 2001). Specifically, using his 

conceptual framework for the study of clusters to measure the microeconomic 

context, he demonstrated that this context explains much of the variation in overall 

national productivity, measured in terms of GDP per capita (Porter, 2001). Porter 

argues that this study challenges the notion that microeconomic improvement is 

automatic if proper macroeconomic policies are instituted. Third, Krugman develops a 

core-periphery model in "which the interaction of demand, increasing returns, and 
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transportation costs drives a cumulative process or regional divergence" (Krugman, 

1991: 11). Therefore, Krugman argues that divergence rather than convergence 

between regions is the norm. Finally, the Nordic School stresses the systemic nature 

of clusters and acknowledges both virtuous and vicious circles as a function of the fit 

or misfit, respectively, between the economic, institutional, and social elements of the 

innovation system (Lundvall and Maskell, 2000). Therefore, it is the working of a 

systemic interrelation of factors rooted in specific environments that makes 
development possible. The Nordic School offers an extension of endogenous growth 

models, which highlight that complementary investments in human capital and R&D 

are needed in order for financial and physical capital to produce their expected 

benefits (Todaro, 2000: 101). This can be seen in developing countries, where lower 

levels of investments in human capital, R&D, and supporting institutions offset the 

potential high rates of return of investments in financial and physical capital (Ranis et 

al. 2000). 

Three main issues arise from the previous arguments: the association between 

clusters and regional disparities, the trade-off between people prosperity vs. place 

prosperity, and the transferability of cluster initiatives across regions and countries. 

Regarding the first issue, cluster initiatives imply a policy-led attempt to strengthen 

regional concentrations. As a consequence, cluster initiatives do not fully take into 

account the minimisation of regional disparities in growth and income, which is not 

only one of the indicators of development (UNDP, 1992) but also a traditional goal in 

regional policy (Armstrong and Taylor, 2000). For example, one of the few cluster 

specific studies that addresses the divergence problem concludes that even when 

clusters of high-technology SMEs in Europe contribute to regional competitiveness 

they also can intensify existing economic and social regional and national disparities 

(Keeble and Wilkinson, 2000). Some argue that these regional disparities may result 

from inadequate national policies to balance regional development rather than from 

the nature of clusters (Sengenberger and Pyke, 1992). In this view, national socio- 

economic policies and clusters policies should go hand in hand because they 

complement and reinforce one another. 

A related issue is the policy debate: "people prosperity vs, place prosperity" 

(Bolton, 1992). The former position focuses on improving the welfare of people as 

individuals, regardless of where they live, while the later focuses on improving the 

welfare of groups of people defined by their spatial proximity (Bolton, 1992: 187). 

The issue at stake is that cluster policies could attract economic activity to particular 
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places at the expense of other places or, in the case of unemployed resources, simply 

redistribute rather than increase their aggregate employment (Bolton, 1992: 188). 

As to the issue of transferability, there is consensus that clusters are not 
transferable among regions (OECD, 2001a: 9), or more broadly, from one society to 

another, for clusters are embedded in social systems of production distinctive to their 

particular society (Hollingsworth, 1997). 

2.3.6. Clusters and Entrepreneurship 

The existence of regional variations in entrepreneurship (Reynolds, Storey, and 
Westhead, 1994; Malecki, 1997; Acs and Armington, 2004) means that territorial 

specificities matter to firm creation. In particular, industrial and labour market 

economists have highlighted regional factors such as population characteristics, 

unemployment, income, skills and education, specialisation, government and policy 
(cf. Storey, 1994: 67; Reynolds, Storey and Westhead, 1994). Others have highlighted 

the presence of branch plants, sectoral composition, educational levels, social 

characteristics, diversity, and the importance of networks in explaining geographical 

variations in entrepreneurship (Malecki, 1997: 163-174). 

Clusters are a particular configuration of factors within regions, and, given the 

regional variations in entrepreneurship, it is worth analysing whether clusters matter 

to entrepreneurship, This section analyses different arguments and associated 

empirical evidence of the impact of clusters on entrepreneurship. 

Both economic and socio-economic explanations could be used to link clusters 

to entrepreneurship. Each theory provides a different causal explanation to overcome 

the "liability of newness" (Stinchcombe, 1965: 148) that new firms face due to new 

roles to be learnt, unknown work force, lack of ties with customers and suppliers, and 
lack of other resources when compared to established firms (Stinchcombe, 1965: 149). 

Economists stress external economies (Marshall, 1920), demand effects 
(Krugman, 1991), lower transaction costs (Storper and Scott, 1989), lower entry and 

exit barriers and complementary linkages (Porter, 1990), and close proximity 

facilitating local search processes (Nelson and Winter, 1982) as potential benefits of 

clusters associated to the creation of new firms. In effect, external economies such as 

economies of specialisation, labour supply, and specialised skills help to overcome 

the resource constraint and search costs faced by potential entrepreneurs and therefore 

positively affect the creation of organisations. Readily available demand within 
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clusters has a similar impact (Krugman, 1991) because not only does it increase the 

likelihood of sales but also minimises transportation and transaction costs (Storper 

and Scott, 1989). In addition to external economies, available demand, and lower 

transactions costs, clusters are competitive environments that include lower entry and 

exit barriers and complimentary linkages (Porter, 1990; 1998). Lower economic 
barriers reduce uncertainty in terms of prices, costs, and the way of doing business 

and therefore foster the creation of organisations. Also, clusters create 

complementarities and spillovers from technology, skills, information, marketing, and 

customer needs that cut across firms and industries, which are keý for the pace of 
business formation (Porter, 1998). Finally, bounded rationality leads to local search 

processes (Nelson and Winter, 1982) and therefore close proximity within clusters 

could facilitate the search process, which is critical for innovation and potential 

creation of new firms. 

Sociologists and organisational theories, on the other hand, stress established 

relationships (Granovetter, 1985; Coleman, 1988; Putnam, 1993) and legitimation 

processes (DiMaggio and Powell, 1983; Van de Ven, 1993) in overcoming the 

network and credential deficits of potential entrepreneurs to create organisations. In 

effect, people usually start businesses where they were bom, have worked (Boswell, 

1973) or already reside (Cooper and Dunkelberg, 1987; Haug, 1995), which explains 

why nascent entrepreneurs are very well established in their careers, life and 

communities (Reynolds and White, 1997). Therefore, the thick personal, inter-firm, 

and institutional relationships within clusters facilitate the economic and non- 

economic resources needed to start and sustain a new business. As for legitimation 

processes, they are intimately related to established relationships such as existing 

networks of colleagues or relationships from previous works because they provide the 

credentials to overcome the lack of history of new businesses. Also important are 

links to formal institutions, which enhance legitimacy and provide access to resources 

(Baum and Oliver, 1996). In addition, the co-location of firms, governmental 

agencies, and non-governmental organisations in related industries within clusters 

create the conditions for collective entrepreneurship (Van de Ven, 1993; 

Schoonhoven and Romanelli, 2001; Miles et al. 2004), which has been empirically 

demonstrated as an important condition for the creation of individual businesses 

(Dubini, 1989; Kilkenny, 1999; Schell, 1983; cf. Westlund and Bolton, 2003; Van de 

Ven, 1993). Finally, other geographically close entrepreneurs starting businesses 
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serve as role models or reference groups, which reduce uncertainty and therefore 

provide the emotional support to start businesses (Etzioni, 1987). 

Despite the plausibility of these arguments and some empirical evidence 

supporting them (Saxenian, 1995: 125; Baptista and Swann, 1999; Oakey, 1995), they 

are static because cluster advantages to entrepreneurship are assumed as permanent, 

with independence of the cluster stage. Taking a more dynamic view, some authors 

argue that the start-up rate increases during the initial stage of a cluster and then 
decreases in a more mature stage. The reasons behind this process are different, 

though. 

Schumpeter (1934) argues that successful pioneer entrepreneurs remove the 

obstacles faced by entrepreneurial activity in its early stages. This produces the 
"clustering of the followers" up to the point of eliminating entrepreneurial profit. 
Pouder and St. John (1996), referring to high growth clusters in their origination 

phase of evolution, argue that clusters may be viewed as an incubator for start-ups and 

spin-offs. At a later stage, congestion effects, mimetic behaviour and homogeneity in 

managers' mental models stabilise entry. Finally, organisational ecology theory 

argues that at low levels of organisational density legitimation processes dominate 

and therefore the net founding rate is positive. However, at high levels of density, 

competition processes dominate and therefore the net founding rate decreases 

(Hannan and Carroll, 1992). Despite the strong initial empirical support for this 

argument, results differ according to the level of analysis at which the model is 

specified (Carroll and Wade, 1991; Lomi, 1995; 2000). 

The dynamic view provides different answers to the question of the impact of 

clusters on entrepreneurship based on the stage of the cluster. However, it faces two 

limitations. Firstly, from the cluster point of view, it is based on only one industry and 

one dimension of clusters -i. e. agglomeration of economic activity. The inter- 

industrial, inter-organisational, and network dimensions of clusters could produce 
different patterns of start-up evolution. For example, ties embedded in social 

relationships enhance collaboration, mitigate competition, and foster information 

exchange, which tends to neutralise the potential negative effect on foundings of 

increased competition in well established clusters (Hannan and Freeman, 1989). 

Secondly, from the entrepreneurship point of view, the analysed dynamic perspectives 

focus only on the context of entrepreneurship, without considering firm specificities. 

In particular, population ecology studies take as the unit of analysis the population 

and thus treat foundings as identical additions to homogeneous organisational 
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populations, without considering the characteristics of new organisations (Baum and 
Haveman, 1997). This misses two key attributes of entrepreneurship: the role of 
human volition and organisational leaming, and the generation of different outputs at 
the firm level (Bygrave and Hofer, 1991; Bygrave, 1993). As noted in the review of 
the development and entrepreneurship literature, evolutionary economics (Nelson and 
Winter, 1982) faces the same limitation, either because entrepreneurship is considered 

as a queue of potential entrants into an industry or because chance and natural 

selection take over human intentionality and volition to explain innovation. 

In sum, the previous analysis suggests that linking process and context at 
different levels of analysis and considering both organisational and relational density 

(Baum and Oliver, 1996; Aldrich and Martinez, 2001), are two main criteria to 

consider in future studies on the impact of clusters on entrepreneursh iP54. 

2.4. Summary of theoretical approaches and their application to the 

current study 

The research problem and questions presented in Chapter I are phenomena- 
driven, which means that the origin of the research topic is reality in itself rather than 

a new or existing theory or methodology (cf. Thietart et a] 2001: 41; McGuire, 

1983: 10; Singleton and Straits, 1999: 65). Therefore, the starting point has been the 

development, entrepreneurship, and cluster phenomena rather than pre-existing 

theories to be tested or new methodologies to be applied. 
Development, entrepreneurship, and clusters are complex phenomena, as shown 

in Sections 2.1 to 2.3 when trying to understand and define them and their 

relationships. As a consequence, researchers have applied some kind of reductionism 

to focus on one or several aspects of development, entrepreneurship, or clusters, 

which results in the current multidisciplinary perspective to explain their nature and 

relationships. 

Phenomena-driven research coupled with the multidisciplinary character of 

entrepreneurship (Brush et al. 2003), clusters (Porter, 1998), and development (Sen, 

54 Some studies have applied one or two of these criteria, but the focus has been either on 
populations of firms belonging to the same industry or on metropolitan vs. rural areas rather than on 
clusters, For theoretical studies, see Aldrich (1999: Chapter 9), who links processes and context at 
different levels of anal)sis from an evolutionary perspective: and Klepper (1996) who takes a more 
technical approach and link process and context based on the product life cycle. For empirical studies 
see Stearns et al. (1995) who propose a model to examine the interaction effects between location, 
industry, and strategyý and Baum and Oliver (1996), \ýho consider both organisational and relational 
densitý at different levels ofanalýsis. 
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1999) imply there is no unique theory to describe and explain the relationships 

reviewed in the present chapter. In fact, the lack of cohesive and comprehensive 

theoretical approaches is highlighted in the development (Todaro, 2000: 102; Allen 

and Thomas, 2000: 23); entrepreneurship (Swedberg, 2000: 24; Shane, 2003; Busenitz 

et al. 2003) and cluster literature. 

Before the lack of comprehensive theories to explain the relationship between 

entrepreneurship, clusters, and development, there are basically two research 

strategies. The first approach is to choose two or more theories, derive hypotheses, 

and test them to prove which theory is better in explaining those relationships of 

study. This is a theory-driven strategy which focuses on explanation and has been 

used extensively by researchers in the development literature comparing growth to 
development approaches (Ranis et al. 2000), in the entrepreneurship literature 

comparing the trait to the context approaches (cf. Shane, 2003), and in the cluster 
literature comparing urbanisation vs. localisation advantages (Glaeser et al. 1992; cf. 
Cheshire and Malecki (2004) for a review). 

The second research strategy, adopted in the present dissertation, tries to 

understand the phenomena and their relationships based on reality and the theories at 
hand. This is the phenomena-driven strategy mentioned above, which focuses on 

understanding and only then on explaining and prescribing. This suggests the use of a 

multi-theoretic approach in order to understand and explain those relationships. 
Hypotheses are driven from common factors underlying the phenomena under study 

rather than theoretical propositions of competing approaches. Finally, the 

measurement process aims to capture the essential dimensions of the phenomena 

rather than using proxies from readily available data. 

The main challenge in this dissertation is therefore to discover common factors 

underlying entrepreneurship, clusters, and development and the theories that try to 

define and explain them. In effect, the literature review shows several theories 

illuminating different aspects of those phenomena, and there should be some way of 

making them intelligible in order to establish hypotheses and test them. 

A criterion that helps to integrate the different approaches is to ask about the 

nature of each phenomenon. In effect, Section 2.1 clustered the different 

conceptual i sations of development around their dominant dimension, i. e. economic 

and socio-economic (cf. Table 2-4) and their conception of the region, i. e. as support 

of economic activity or as an entity in itself (cf. Figure 2-1). Section 2.2 clustered the 

conceptual i sat ions of entrepreneurship around the different dimensions of the 
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phenomena, especially organisation creation and entry and their sociological and 

economic underlying theories, respectively (cf. Table 2-5). Finally, Section 2.3 

gathered different cluster approaches around the relevant dimensions of different 

phenomena, especially industrial agglomerations and clusters and their economic, 

sociological, and socio-economic underlying theories (cf Table 2-6). 

Marrying the three phenomena and their underlying clustered theories results in 

two basic conceptual isat ions of the phenomena and their relationship: the instrumental 

and the intrinsic. The instrumental conceptual isation focuses on industry or industry- 

region growth, considers entrepreneurship as entry, and conceptualises clusters as 
industrial agglomerations. Its ontological assumptions are that entrepreneurship is 

essentially profit-driven and therefore mobile, regions are support for economic 

activity, and clusters are basically economic phenomena. As a consequence, the unit 

of analysis is the industry or the industry-region. Finally, as to epistemological 

assumptions, its main research strategy is theory-method-data driven methodological 
individualism and its theoretical goal is explanation. I call this view instrumental 

because it does not consider the intrinsic nature and specific features of the 

phenomena under study (cf. Rocha and Ghoshal, 2004). 

The alternative intrinsic conceptual i sat ion focuses on regional development, 

considers entrepreneurship as creation of organisations, and clusters as the systemic 
integration of geographical density and local inter-firm and institutional networks. Its 

ontological assumptions are that entrepreneurship is driven by heterogeneous 

motivations, regions are entities subject to analysis, and clusters are socio-economic 

phenomena. As a consequence, its unit of analysis is the cluster-region or the region. 

Finally, as to epistemological assumptions, its main research strategy is phenomena- 

driven holism, and its theoretical goal is first to understand and only then to explain 

and prescribe. I call this view intrinsic because it aims to understand the very nature 

of the phenomena rather than reducing it to the existing theoretical, methodological, 

or data requirements (cf. Rocha and Ghoshal, 2004). Figure 2-7 shows the 

instrumental and intrinsic perspectives, their assumptions and their entrepreneurship, 

clusters, and development conceptual isations and empirical manifestations. 
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Both perspectives have radically different assumptions but complementary 

empirical manifestations. In effect, as Figure 2-7 shows and the previous paragraph 
describes, both conceptual i sat ions have almost opposite ontological and 

epistemological assumptions. As to their empirical manifestations, the intrinsic and 
instrumental perspectives intersect in some segments of reality. For example, the 

creation of independent organisations is only one type of entry (Storey, 1994: 60), and 

clusters are a type of industrial agglomerations. 

Problems arise when the empirical variety is eliminated for research purposes 

without acknowledging the different assumptions and causal mechanisms underlying 

each phenomenon, which has been exemplified in this dissertation when comparing 
development to economic growth (Section 2.1), creation of organisations to entry 
(Section 2.2), and clusters to industrial agglomerations (Section 2.3). 

Figure 2-7 shows different assumptions underlying different phenomena and 

stresses the socio-economic nature of entrepreneurship, regional development, and 

clusters. Despite the existence of multiple theories, it is possible to find a higher-level 

perspective that could define core elements common to all the three phenomena. I find 

the economic-sociology (Swedberg and Granovetter, 1992; Smelser and Swedberg, 

2004) and socio-economic (Etzioni, 1988; Etzioni and Lawrence, 1991) disciplines 

analysed in Section 2.3 useful for classifying the different theoretical approaches to 

entrepreneurship, regional development, and clusters used in this dissertation. 

Both disciplines aim at integrating economic and social dimensions in the study 

of economic phenomena. In effect, socio-economics was initiated by Etzioni (1988) 

with the aim "to understand man and how hard he works, how much he saves, and 

what he purchases" (Etzioni, 1991: 3). In the same vein, economic sociology "can be 

defined as the sociological perspective applied to economic phenomena" (Smelser and 

Swedberg, 1994: 3). The term economic sociology was introduced by Weber and 

Durkheim, but Marx and Schumpeter are also considered as exponents of this new 

field of study. 

The main features of a socio-economic approach and mainstream economics in 

terms of actor, economic action, constraints on economic action, the relationship 

between economy and society, the conception of exchange and the market, and 

production function are summarised in Table 2-12. 



162 

Table 2-12 
Socio-economic and mainstream economic perspectives 

Socio-economics Mainstream (Neoclassical) Economics 
I Actor Member of groups and society and Self-interested and profit-maximising 

therefore influenced by other actors; autonomous individual uninfluenced by 
individual rationality and motivation are other actors 
both heterogenous (for example, self- 
interest is one among several generic 
motives) and variable 

2 Economic Socially situated Independent from social and cultural 
action influences 
3 Economic action as rooted in human Economic action as optimal response of 
Constraints intentionality or organisational decisions individuals or firms to exogenous 
on and constrained, not determined, by changes in tastes and factors of 
economic scarcity or resources, social and productions; when technology is made 
action meaning structures endogenous (Romer, 1990), profit- 

maximising firms generate changes in 
technology through temporary 
monopoly rents 

4 Economy Economy as integral part of society; Society is a "given"; the market and the 
and society society is the basic reference economy are the basic references 
5 Exchange Different types of market organisations The market as the only exchange 
and markets or systems of exchange, of which the mechanism 

market is only one type among them 
6 Production and innovation are the result Production and innovation as the result 
Production of relationships between firms, of private investment in physical 
function government, and not-for-profit capital, tabour, human capital, and 

orp-anisations such as universities R&D 

Source: based on Martinelli and Smelser (1990), Swedberg and Granovetter (1992), 
Smelser and Swedberg (1994), Biggart and Delbridge (2004), and Rocha and Ghoshal (2004). 

Figure 2-7 and Table 2-12 show the assumptions and broad theoretical 

perspectives underlying entrepreneurship, regional development, and clusters, but 

they say little about different theoretical approaches defining and explaining each 

phenomenon. The research questions, units of observation and units of analysis of this 

dissertation are the filters through which the selection of theories reviewed in this 

chapter is made. Table 2-13 integrates the intrinsic and instrumental 

conceptual isations of Figure 2-7 and the main thrusts of socio-economic of Table 2-12 

to classify the theories to be used in this dissertation 55 
, Table 2-13 classifies the 

theories that have been used to define these phenomena in Chapter I and that will be 

used in Chapter 3 to formulate hypotheses on the impact of clusters on 

entrepreneurship and their relationship between entrepreneurship and regional 

development. 

55 Economics does not refer to mainstream economics as in the case of Table 2-11 but to economic 
approaches in general, including neoclassical, evolutionary, and other economic approaches. 
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Table 2-13 
Classification of theoretical approaches to development, entrepreneurship, 

and clusters 

Discipline Socio-economic Economics 
Conceptual isation 
of phenomena 
Intrinsic Schumpeterian approach to Industrial District or 

development Marshallian 
-*. - Capability approach to Porterian (Porter, 1998) 
development 
-. *- Endogenous development 
approach 
-*. - Entrepreneurship Context 
perspective 
-*e New industrial districts 

Flexible specialisation 
Innovation approach to clusters 
Cultural-institutional approaches 

to clusters 
-*. - Social capital, embeddedness, and 
social networks theories 
-*e Old and New Institutional Theory 
-. *- Global value chains and spatial 
innovation systems 

Instrumental Population ecology"' Evolutionary economics 
Structural embeddedness Californian School 

perspective Competitiveness Theory 
(Porter, 1990) 

New economic geography 
Industrial Economics 
Neoclassical economics 

Finally, Table 2-14 summarises the specific applications of the theories to 

define the phenomena and explain the relationship between clusters, entrepreneurship 

and regional development. 

56 Population ecology (Hannan and Freeman, 1977; 1989), organisational ecology (Baum and 
Amburgey, 2002), and ecological theory (Baum, 2001) are used interchangeably and their aim is "to 
explain how socio-political and economic conditions affect the relative abundance and diversity of 
organisations and to account for their changing composition over time" (Baum, 2001: 4048). Population 
ecology includes three broad strands: demographic processes dealing with age and size dependence, 
ecological processes dealing with niche-width dynamics and density dependence, and environmental 
processes dealing with institutions and technologies (Baum, 2001). The theme that is related to 
industrial agglomerations and entrepreneurship is that of density dependence or how the number of 
firms within an industry and geographic areas affect founding and failures rates based on (assumed) 
institutional and competition processes. These processes are assumed because they are not measured 
but inferred from the behaviour of foundings as a function of densitý (cf. Baum and Amburge). 2002). 
We will consider the first one in hypothesis I when referring to the role of density in fostering new 
entrants in industrial agglomerations 
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Table 2-14 
Theories and Specific Applications 

Concept / Theory CausalitV a Specific Application 

Socio-economic approaches 
Capability approach RD Definition of regional development as expansion of capabilities at 
to development the regional level 
Entrepreneurship E Definition of entrepreneurship as creation of organisations. 
context perspective Entrepreneurship as a collective achievement that necessitates both 

private and public sectors roles. 
C-E Role of clusters in enhancing local established work and social 

relationships, which channel economic and non-economic resources 
beneficial to foster business creation 
Role of the incentives embodied in the institutional framework to 
foster entrepreneurship 

New institutional C-E Role of legitimisation processes within clusters to foster business 
theory creation 

C-E Role of mimetic isomorphism based on cluster norms and shared 
C-E-RD logics in inhibiting business creation and negatively moderating the 

impact of entrepreneurship on regional development 
Population ecology C-E Role of excess carrying capacity -i. e. excess demand over existing 

competition- of the cluster environment in fostering business 
creation 
Role of legitimation processes in fostering entrepreneurship 

Structural C-E Role of lack of structural holes or redundant ties within clusters 'in 
embeddedness inhibiting entrepreneurship 
New Industrial C-E Role of socio-economic and institutional cluster environment in 
district approach providing established relationships, legitimation processes, and 

complementary linkages, which are beneficial to business creation 
Innovation approach C-E Role of socio-economic and institutional cluster environment in 
to clusters providing established relationships, legitimation processes, and 

cornplementary linkages, which are beneficial to business creation 
_ C-E Role of knowledge spillovers, a kind of external economy, in 

C-E-RD fostering entrepreneurship and enhancing the impact of 
entrepreneurship on regional development 

Cultural-institutional C-E Role of socio-economic and institutional cluster environment in 

approach to clusters providing established relationships, legitimation processes, and 
complementary linkages, which are beneficial to business creation 
Role of role models or reference groups within clusters in fostering 

entrepreneurship 
Social capital, E Entrepreneurship, a kind of economic action, as embedded in the 

embeddedness, and specific environment of the entrepreneur as determined by history 

social network and institutions 
theories C-E Role of social capital as intrinsic -utility in itself for the 

entrepreneur- and as instrumental -resource for utility- in fostering 

entrepreneurship is certain places and not others 
C-E Role of negative social capital or embeddedness such as 

conformity, excessive focus on local networks, and 
entrepreneurship sanctioning cultures, that inhibit business creation 

C-E Role of social capital within clusters such as existing local networks 
of colleagues, ethnic communities, and munificent environments in 

general in channelling information about opportunities, resources to 
exploit them, and role models to start new businesses. 

C-E-RD Role of inter-firm and institutional networks in channelling the 
contribution of entrepreneurship on regional development 
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Theory Concept Specific Application Causality 
Old institutionalism C-E Role of the cluster environment in overcoming the liability of 

newness 
C-E-RD Role of sense of purpose to channel entrepreneurship outcomes to 

regional development 
Global value chain C-E Role of degree of local embeddedness of external links in fostering 
and spatial business creation 
innovation systems 

Economic approaches 
Porterian (Porter, C Definition of clusters as geographically proximate group of Firms 
1998) and associated institutions in related industries, linked by economic 

and social interdependences 
C-E Role of clustered competitive diamonds in fostering business 

creation 
C-E-RD Role of rivalry, competition, and complementary linkages in 

enhancing the impact of entrepreneurship on regional develým nt 
Marshallian C-E Role of external economies in fostering business creation and 

C-E-RD enhancing the impact of entrepreneurship on regional development 
New economic C-E Role of market size effects in fostering business creation 
geography C-E-RD Role of cumulative causation in reinforcing the moderating impact 

of clusters on the relationship between entrepreneurship and 
regional development 

C-E-RD Role of congestion effects in moderating the impact of 
entrepreneurship on regional development 

Californian C-E Role of geographically bounded vertical disintegration in generating 
business opportunities and reducing transaction costs, which are 
beneficial to business creation 

Industrial C-E Role of lower entry and exit barriers within clusters in fostering 
organisation business creation 
economics C-E-RD Role of concentration or monopoly in moderating the impact of 

entrepreneurship on regional development 
Endogenous growth C-E-RD Role of knowledge spillovers in fostering regional development 
theory 
Evolutionary C-E Role of close proximity facilitating local search processes and 
econornics therefore increasing the likelihood of creating firms to carry out 

innovations 

' Keys: 
RD regional development; E= entrepreneurship, C= clusters 
C-E impact of clusters on entrepreneurship 
C-E-RD = moderating impact of clusters on the relationship bev'veen entrepreneurship 
and regional development 
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2.5. Conclusions 

The aim of this chapter was twofold: to carry out an extensive review to 

understand entrepreneurship, clusters, and development at different levels, and to 
filter the relevant theories and empirical manifestations based on the scope of the 
dissertation to describe their relationships. 

Clearly, defining the phenomena under study, identifying the different 

assumptions, levels, and units underlying each conceptual isation, and analysing 

relationships based on the specificities of each conceptual isation and levels of 

analysis are three important conclusions of the present chapter. The focus on 

understanding entrepreneurship, clusters, and regional development and their 

relationships is the basis to the formulation of hypotheses (Chapter 3), to the design 

of the research approach to test them (Chapter 4), and the formulation of implications 

for academics and policymakers (Chapter 6). 



167 

3. MODEL AND HYPOTHESES 57 

This study aims to answer three research questions in order to understand and 

explain the impact of clusters on both entrepreneurship and the relationship between 

entrepreneurship and regional development: (1) Is the level of entrepreneurship in 

regions with clusters higher than that of regions without clusters. ", - (2) Is the 

relationship between the level of entrepreneurship and regional development stronger 
in regions with clusters than in regions without clusters?; (3) If regions with clusters 

are associated with different levels of entrepreneurship and stronger relationships 
between entrepreneurship and regional development, what factors explain those 

differences? 

Chapter I formulated these research questions and aims that guided the 

literature review and theoretical elaboration on entrepreneurship, clusters, and 
development in Chapter 2. This latter chapter provided the conceptual definitions of 

entrepreneurship, clusters and regional development, filtered the potential theories 

that could explain the relationship between these phenomena, and highlighted the 
issues of same level and different level reductionism inherent to the multidimensional 

and multilevel nature of the phenomena object of study. 
This chapter builds on the previous two chapters to develop the model to answer 

the three research questions of the dissertation, explicitly addressing the issues of 

same and different level reductionism when formulating the hypotheses. 

To achieve this end, this chapter undertakes three tasks. Firstly, Section 3.1 

provides an overview of the model and hypotheses and how it deals with same and 

different level reductionism. It also summarises how the specific hypotheses are based 

on the What, How, and Why criteria for theoretical contributions. Secondly, Section 

3.2 focuses on the model and hypotheses that relate clusters to entrepreneurship, 

considering how the impacts at the cluster level could be linked to the regional level. 

Section 3.3 does the same but this time with regard to the model and hypotheses that 

explain the moderating effect of clusters on the relationship between entrepreneurship 

and regional development. Thirdly, the final section (3.4) summarises the argument. 

3.1. Overview of the model and hypotheses 

57 Parts of this chapter have been presented in Rocha (2002), Rocha and Sternberg (2005). and Rocha 

and Sternberg (2004). Please refer to the note in Chapter I Section 1.3 on existence of established 
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This section provides an overview of how the model of the present chapter 
addresses the issues of same and different level reductionism and how it applies the 
What, How, and Why criteria to make a theoretical contribution. Figure 3-1 shows the 

overall model and hypotheses of this study. 

clusters throughout this Chapter. 
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3.1.1 Addressing same level and different level reductionism 

Same level reductionism is addressed in two ways. Firstly, the model and 
hypotheses are based on the conceptual definitions of entrepreneurship, clusters, and 

regional development given in Chapter 1, which clearly distinguish creation of 
organisations from entry, clusters from industrial agglomerations, and regional 
development from industry growth. Second, it uses the distinction between clusters 

and industrial agglomerations as one of the strategies of this dissertation to explain 
how and why clusters are expected to have an impact on entrepreneurship and on the 

relationship between entrepreneurship and regional development. In other words, 
instead of assuming that there is no distinction between these two phenomena, the 

model and hypotheses highlight the theoretical and empirical difference between them 

to answer the research questions of this dissertation. 

Methodological individualism is addressed explicitly, linking the theoretical 
insights from the cluster and industrial agglomeration level to the regional level 

whenever necessary. Two cases are especially relevant: displacement effect and 

negative effects at the regional level. 

Displacement effects at the regional level occur when positive impact at the 

industrial agglomerations and clusters levels are associated to neutral or negative 
impacts at the regional level. The simplest case is that of one industry neutralising or 

negatively affecting the outcomes of other industries within the same region. For 

example, this could happen when the beneficial effect of external economies and 
demand effects within a particular industrial agglomeration concentrates 

entrepreneurial activity and fosters regional development in that particular industry at 
the expense of other industries and places within the same region. This means that 

there could be a potential zero-sum game within the same region or even a trade-off 
between industry-regional and regional outcomes. 

I argue that displacement effects are more likely to occur in regions with 
industrial agglomerations rather than clusters. In effect, industrial agglomerations are 
basically mono-industry and therefore their effects on both entrepreneurship and on 

the relationship between entrepreneurship and regional development are less likely to 

be disseminated across the region within which the industrial agglomerations operate. 

The displacement effect in the case of entrepreneurship will be analysed in hypothesis 

H3a, while the displacement effect in the case of the relationship between 

entrepreneurship and regional development will be analysed in hypothesis H6b. 
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On the contrary, displacement effects are less likely to occur in regions with 
clusters. In effect, as noted in Section 1.5.2 of Chapter 1, the multi-industry, inter-firm 

and inter-organisational network dimensions of clusters anchor the cluster structure 

within a regional context and thus ameliorate potential methodological individualism 

when making conclusions at the regional level based on conclusions at the cluster 
level. The multi-industry dimension cuts across industries within the same region 

while the inter-firm and institutional dimensions provide the necessary structure to 
disseminate the positive results of clusters across the whole region. 

An exception seems to be the cases of displacement effects in some regions with 
fast-growing high technology clusters such as those in selected European regions 
(Wilkinson and Keeble, 2000), Bangalore in India, and Telecom city in Sweden 

(OECD, 2001a). The fast growth of the high-tech sector simultaneously with the 
decline of a different sector could generate regional economic growth in terms of 

average income per capita but at the same time could negatively affect regional 
development in terms of intra-regional social divides or disparities on sectoral 

employment. This trade-off resembles the trade-off between interregional equity and 

national efficiency, a "thorny issue in regional theory and policy" (Malecki, 1997: 47). 

This specific case of displacement effect will be analysed in hypothesis H7b. 

However, this displacement effect is more likely to occur in terms of regional 
development rather than in terms of entrepreneurship. In effect, the start-up rate in 

fast-growth high technology clusters (Oakey, 1995; Keeble and Wilkinson, 2000: 8) 

seems to largely offset the potential negative impact on the start-up rate in other 
industries within the region. 

In addition to displacement effects, the second case that requires the description 

of the links between the industrial agglomeration/cluster and the regional levels is that 

of negative rather than positive effects at the former level with negative effects at the 

latter level. In effect, these cases occur when the negative impact on entrepreneurship 

or the relationship between entrepreneurship and regional development at the 

industrial agglomeration/cluster level negatively affects the regional level. 

Examples of negative impact are environmental degradation (Raco, 2000), 

diseconornies of scale such as higher costs (Krugman, 1998), or excessive 

specialisation causing the decline of regions such as the coal industry in the Ruhr 

Valley, Germany (Grabher, 1993) and the S\N iss watch industry (Glasmeier, 199 1). In 

the particular case of clusters, additional negative impacts could be expected in the 

cases of cluster mental models and inertia slowing innovation and development 
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because of lack of flexibility in the cluster institutional network structure (cf. Grabher, 

1993ý Glasmeier, 1991; 1994). 

Therefore, negative results could be expected in both industrial agglomerations 

and clusters, although for different reasons. The negative impacts of industrial 

agglomerations on entrepreneurship will be analysed in hypothesis HI and those on 
the relationship between entrepreneurship and regional development will be analysed 
in hypothesis H6b. The negative impacts of clusters on entrepreneurship will be 

analysed in hypothesis H3b and those on the relationship between entrepreneurship 

and regional development will be analysed in hypothesis H7b. 

3.1.2 Applying criteria for theoretical contributions 

The following sections apply the What, How, and Why criteria for theoretical 

contributions in building the specific hypotheses. The What and How are considered 

when using the definitions of entrepreneurship, clusters, and development and linking 

these phenomena in the theoretical model. The Why criterion is considered in three 

different ways. Firstly, distinguishing between the impact of clusters and industrial 

agglomerations on the relationships of interest. Secondly, comparing these 

relationship between regions with clusters/industrial agglomerations and regions 

without them. Thirdly and finally, basing the hypotheses on the specific theories and 

empirical studies reviewed in Chapter 2 and summarised in Section 2.4. 

Table 3-1 integrates the previous discussion on reductionism and criteria for 

theoretical contributions with the specific factors that explain the links between the 

cluster and the regional level of analysis based on the theories summarised in Chapter 

2, Section 2.4. The hypotheses formulated in the next two sections describe each one 

of these factors at the cluster level and make the links between the cluster and the 

regional levels for the cases of displacement effects and negative impacts. 
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Table 3-1 
Factors linking the industrial agglomeration / cluster level to the regional 

level 

Impact at the industrial agglomeration /cluster level 

Impact at Industrial a gglomerations Clusters 
the 

regional 
level 

Positive results Positive results 
-*. - External -*. * External economies 
economies 4ý; * Demand effects 

Demand -*. - Lower transaction 
effects costs 

Lower Lower entry exit 
transaction costs barriers 

Lower entry Established 
exit barriers relationships 

-*. - Legitimation 
processes 

Complementary 
linkages 

Negative results Negative results 
Displacement 

1 
-*. - Resource Displacement effects 

' 
Cluster inertia 

effe c ts depletion not expected 

Positive results Positive results 
External External economies 

economies Rivalry and 

H -*. - Rivalry and competition 
competition + Cumulative causation 

Cumulative Knowledge diffusion 
causation Network structure 

;z- 
,z 

lzu Common vision - Z 
Negative results 

- Negative results 
+ Environmental Environmental 

Displacement 
degradation 
4 

degradation 

effects' 
-i- Excessive Displacement effects' 

Excessive 
specialisation specialisation 

Diseconornies Diseconornies 
of scale of scale 

e. - Cluster inertia 

Notes: 
Link not analysed in the present study 
Displacement effects could also produce neutral effects at the regional level. However, the 

hypotheses formulated in the next sections compare regions \%ith industrial agglomerations/clusters 
with regions without them. Therefore it is expected that the relationships under study are negative 
when comparing the relationships object of analysis between these regions. 

2= Displacement effects are expected in high-tech clusters but in terms of regional development 

rather than in terms of entrepreneurship. Cf. Oakey (1995) and Keeble and Wilkinson (2000) cited 
above. 
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3.2. Clusters - entrepreneurship model 

This section develops the model that explains the direct impact of clusters on 

entrepreneurship. The argument is that the level of entrepreneurship is higher in 

regions with industrial agglomerations due to the beneficial effect of external 

economies, readily available demand, lower transaction costs, and lower entry and 

exit barriers to overcome the liability of newness and foster business creation (H 1). In 

addition to these benefits, clusters provide established relationships, legitimisation 

processes, and complementary linkages that also foster entrepreneurship at the 

regional level (1-12). When comparing the differential impact of clusters and industrial 

agglomeration on entrepreneurship at the regional level, the argument is that the 

combination of the geographical, inter-firm and inter-organisational network 
dimensions in clusters creates better conditions than industrial agglomerations for the 

creation of new businesses, offsetting potential intra-regional displacement and 

negative effects (1-13a). However, the same socio-economic and cultural cluster 

factors that create additional advantages are at the same time potential weaknesses. 

Cluster blindness created by the dominant logic or mental model negatively affects 

the exploration and exploitation of opportunities through business creation, while 

cluster inertia caused by mimetic behaviour and negative social capital negatively 

affects the motivation to start new businesses. Therefore, it is expected that the level 

of entrepreneurship in regions with clusters is lower than that of regions with 

industrial agglomerations (H3b). This cluster blindness and inertia can be overcome 

whenever a cluster develops networks external to the region, which help cluster actors 

to discover opportunities, threats, and resources beyond the cluster regional 

boundaries. The beneficial effect of clusters with external networks positively affects 

the level of entrepreneurship of the region where these clusters operate (1-14), which is 

expected to be higher than that of regions with industrial agglomerations (1-15). 

Figure 3-2 shows the model and hypotheses, which are based on the theories 

summarised in Table 2-14 (Chapter 2) and on the links between the cluster and the 

regional level summarised in Section 3.1. 
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Figure 3-2 
Cluster-Entrepreneurship Model 
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3.2.1 The effect of industrial agglomerations on entrepreneurship 

It is argued that industrial agglomerations are particular factors within regions, 

which help to overcome the "liability of newness" (Stinchcombe, 1965: 148) that 

new firms face due to the learning of new roles, unknown work force, lack of ties 

with customers and suppliers, and lack of other resources when compared to 

established firms (Stinchcombe, 1965: 149). The Marshallian and Californian 

approaches to clusters, industrial organisation economics, the new economic 

geography, and evolutionary economics suggest that industrial agglomerations 

positively affect entrepreneurship, although through different mechanisms. 
Marshall argues that geographically proximate firms within the same industry 

generate external economies of scale available to all the firms that operate in the 

area, Given the lack of network dimensions within industrial agglomerations, I argue 

that economies of specialisation, labour supply, and specialised skills are the main 
factors operating within industrial agglomerations. These external economies are 

directly connected with the factors underlying the liability of newness of neýý firms. 

In addition, new businesses are started by ordinary people drawing resources from 

local informal sources rather than by exceptional people with large amounts of 
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capital (Bygrave, 2004). The ready access to inputs and markets within industrial 

agglomerations motivates potential entrepreneurs to start new businesses given the 

perception of a lower risk threshold. Therefore, it could be argued that external 

economies within industrial agglomerations foster business creation. 

Krugman puts forward a similar argument as to external economies whilst 

stressing and formalising market size effects of the location of upstream and 
downstream producers in the same location (Krugman, 1991; 2000). The resulting 
demand effects within industrial agglomerations benefit the creation of new firms 

because proximate customers not only increase the likelihood of sales but also 

minimise transportation costs. 

The Californian School (Storper and Scott, 1989) extends this argument to the 

whole value chain. In effect, vertical disintegration increases transactions among 

firms leading to an increase in transaction costs. To overcome this issue, firms 

cluster geographically, materialising flexible production complexes that minimise 

inter-firm transaction costs. Vertical disintegration within the same region creates 

new demands and reduces transaction costs, therefore fostering the creation of 

businesses. 

Both industrial organisation economics and competitiveness theory also 

provide arguments for a positive association between industrial agglomerations and 

entrepreneurship. In particular, Porter (1990) stresses the importance of the 

competitive environment within industrial clusters, including not only the typical 

Marshallian external economies but also lower entry and exit barriers because of 

reduced uncertainty in terms of prices, costs, and way of doing business, which all 

foster the creation of firms. 

Finally, entrepreneurs' bounded rationality make local search processes critical 

for innovation (Nelson and Winter, 1982). Given the existence of density of firms in 

close proximity, industrial agglomerations could facilitate this search process and 

therefore increase the likelihood of creating new firms. 

The combination of resource availability, lower entry and exit barriers, lower 

transaction costs, market size, and close proximity for local search processes within 

industrial agglomerations positively affects the creation of firms. Alternatively, these 

factors also generate more competition, which leads to the depletion of the common 

resource base and a consequent decrease in foundings (Hannan and Freeman, 1989). 

This argument seems especially strong at lower levels of analysis, when industry 

density is analysed at the regional rather than the national level (Lomi, 1995), 
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although results are not yet conclusive (Baum and Amburgey, 2002). Hm\ever, this 

argument is based on competition over the same resource-base without considering 

complementarities with other industries within the same region (cf. Marshall, 

1920: 226-7) or the very existence of increasing returns generated by external 

economie S58. In addition, when the impact of industrial agglomerations is measured 

at the regional rather than the industry-region level, empirical results show a positive 

association between increasing density as measured by specialisation indices or the 

proportion of SMEs and creation of new firms (Reynolds, Storey, and Westhead, 

1994; Audretsch and Fritsch, 1994; Thornton, 1999). 

Given that industrial agglomerations positively affect entrepreneurship 

providing factors such as resource availability, lower entry and exit barriers, lower 

transaction costs, market size, and close proximity for local search processes, I 

hypothesise the following: 

Hypothesis I. - The level o entrepreneurship of regions with industrial ýf 

agglomerations is higher than that of regions without industrial agglomerations. 

3.2.2. The effect of clusters on entrepreneurship 

In addition to the geographical agglomeration dimension, clusters contribute to 

entrepreneurship with the interaction between the geographical, inter-firrn network, 

and inter-organisational network dimensions. It is argued that the inter-firm and 
inter-organisational dimensions of clusters embedded in a specific territory create a 

social structure that provides additional factors to overcome the "liability of 

newness" described in Hypothesis 1: established relationships, legitimation, and 

complementary linkages. These three mechanisms contribute towards overcoming 

the limitations of learning new roles, an unknown work force, lack of ties with 

customers and suppliers, and lack of resources (Stinchcombe, 1965: 149) of potential 

new firms, which affect their degree of legitimacy before key stakeholders and 

therefore undermine the motivation of the would-be entrepreneur to start a business. 

58 This argument is found in economic analysis at the firm level and assuming value appropriation 
rather value creation. For example, Sha\er and Flyer (2000) focus on firm performance and argue that 
agglomeration benefits are a function of the core competence and initial resources of firms. When firms 
have more resources they avoid agglomeration because for them the potential costs of spillovers are 
greater than the potential benefits. The same argument is found in more sociological studies (cf. Baum 

and Mezias 1992), which stress that oker-crowed locations ha\e fe\ýcr resources per firm. 
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With regard to established relationships, which are a form of social capital 
(Putnam, 1993) and relational embeddedness (Granovetter, 1985), people usually 

start businesses where they were born, have worked (Boswell, 1973) or already 

reside (Cooper and Dunkelberg, 1987; Haug, 1995), which goes some way towards 

explaining why nascent entrepreneurs are very well established in their careers, life 

and communities (Reynolds and White, 1997). In effect, entrepreneurship is a kind 

of economic action and therefore it is embedded in the specific environment of the 

entrepreneur as determined by local history and institutions (Aldrich, 1999). A 

specific manifestation of local embeddedness of entrepreneurship is that of ethnic 

communities, which are prevalent within clusters (Saxenian, 2002). 

The network component of clusters is a pivotal factor of this embeddedness of 
local entrepreneurship, because it facilitates the economic and non-economic 

resources to start and sustain a new business. In addition, ties embedded in social 

relationships enhance collaboration, mitigate competition, and foster information 

exchange, which tends to neutralise the potential negative effect on foundings of 
increased competition in well established clusters due to new entrants (Hannan and 
Freeman, 1989). Finally, social capital takes time and needs proximity to develop, 

and therefore clusters can be seen as geographical ly-bounded forms of social capital 
(cf. Westlund and Bolton, 2003). 

As to legitimation processes, they are intimately related to established 

relationships such as existing networks of colleagues or relationships from previous 

works because they provide the credentials to overcome the lack of history of new 
businesses. Also important are links to formal institutions which enhance legitimacy 

and provide access to resources, resulting in a positive relationship between links to 

formal institutions and foundings (Baum and Oliver, 1996). 

In addition, entrepreneurship is considered as a collective phenomenon that 

necessitates both private and public sector roles (Van de Ven, 1993; Schoonhoven 

and Romanelli, 2001; Miles et al. 2004). Given the co-location of firms, 

governmental agencies, and non -governmental organisations in related industries 

within clusters, they create a munificent environment (Dubini, 1989) and therefore 

the conditions for collective entrepreneurship, which has been empirically 

demonstrated as an important condition for the creation of individual businesses 

(Dubini, 1989; Kilkenny et al. 1999; Schell, 1983; Miles et al. 2004; cf. Westlund 

and Bolton, 2003; Van de Ven, 1993). Other geographically close entrepreneurs 

starting businesses serve as role models or reference groups, which reduce 
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uncertainty and therefore provide the emotional support to start businesses (Etzioni, 

1987). 

As to complementary linkages, clusters create the conditions for profiting from 

the complementarities and spillovers from technology, skills, information, 

marketing, and customer needs that cut across firms and industries, which are key for 

the pace of business formation (Porter, 1998). Both the interrelation bet-ýýeen firms 

belonging to related industry bases and the concentration of specific cluster factors, 

such as the concentration of specialised knowledge, inputs, and institutions (Porter, 

1990), explain why clusters generate dynamic external economies compared with the 

static localisation economies, such as economies of scale and access to inputs and 

markets generated by industrial agglomerations. In addition, the differentiation 

between clustered firms leads to functional complementarities that create mutualistic 

effects and therefore neutralise the potential negative effect of sourcing from the 

same resource pool. 

Studies of clusters, especially the industrial district school (Becattini, 1979), 

the innovation (Camagni, 1991; Lundvall and Johnson, 1994) and the cultural- 
institutional (Saxenian, 1994; Amin and Thrift, 1994) approaches to clusters, 
highlight the intrinsically socio-economic and institutional nature of clusters. This 

means that the boundary between business and community tends to blur, implying 

that economic behaviour, knowledge transfer, and innovation are shaped by 

community norms, personal and institutional networks, and expectations that in turn 

produce customary ways of doing business (Sengenberger and Pyke, 1992). For 

example, "knowledge spillovers ( ... ) tend to be spatially restricted (Jaffe, 1989; Patel 

and Pavitt, 1991; Feldman, 1994; Audretsch and Feldman, 1996), especially when 

they are based on informal ties (Audretsch and Stephan, 1996)" (Rocha, 2004). 

Knowledge spillovers are a kind of external economy mentioned by Marshall -i. e. 
innovation diffusion- and given their public nature they enrich the cluster 

environment with an important resource for starting businesses. 

Therefore, in addition to the benefits of industrial agglomerations, clusters 

provide established relationships, legitimation processes, and complementary 
linkages that foster entrepreneurship. Given that the cluster multi-industry dimension 

cuts across industries within the same region while the cluster inter-firm and 

institutional dimensions provide the necessary structure to disseminate the positive 

impact on entrepreneurship across the whole region, I hypothesise the following: 
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Hypothesis 2: The level of entrepreneurship in regions with clusters is higher 

than that of regions without clusters. 

3.2.3 The positive contribution to entrepreneurship of clusters vis-A-vis 
industrial agglomerations 

It is argued that the positive impact of industrial agglomerations on 

entrepreneurship is likely to occur at the expense of the entrepreneurship rate in 

other industries within the same region. In other words, some intra-regional 

displacement effect could be expected in regions with industrial agglomerations. 
The main reason for this displacement effect is that industrial agglomerations 

are basically mono-industry and therefore their effects on entrepreneurship are less 

likely to be disseminated across the region within which the industrial 

agglomerations operate. These features create conditions for potential zero-sum 

games within the same region or even a trade-off between the level of 

entrepreneurship at the industrial agglomeration level and that at the regional level. 

Although multiple factors could affect the different results across levels, one 

example of different results between the industry-region and the regional level of 

analysis can be found in Keeble and Walker (1994: 419-421), who show a positive 

effect of industrial agglomerations, measured in terms of proportion of sales in 

SMEs, on firm births/1,000 labour force at the regional level, but a negative effect of 

the same measures at the industry-region level for the finance, professional and 
business service sector. 

Displacement effects in the level of entrepreneurship are not expected in 

regions with clusters for two reasons. First, the multi-industry, inter-firm and inter- 

organisational network dimensions of clusters cut across industries within the same 

region and provide the structure necessary to disseminate the positive results of 

clusters across the whole region. Even in the case of high technology clusters with 

displacement effects in terms of regional development (Keeble and Wilkinson, 2000; 

OECD, 2001a), this effect is not expected in terms of entrepreneurship given the 

high rate of start-ups in regions with high technology clusters (Oakey, 1995; Keeble 

and Wilkinson, 2000: 8). 

Second, the inter-firm and inter-organisational dimensions of clusters 

embedded in a specific territory create a socio-economic structure that is different 

from the atomistic composition of industrial agglomerations. This cluster socio- 
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economic framework fosters entrepreneurship more than the atomistic composition 

of industrial agglomerations for two different reasons. First, entrepreneurship is a 
business activity embedded in a broader socio-institutional context and therefore the 

economic dimensions or relationships cannot be separated from the socio- 
institutional ones (Polanyi, 1957; Granovetter, 1985). When these socio-institutional 
dimensions are not present, entrepreneurship is less likely to emerge. Second, as 

noted in Hypothesis 2, in addition to economic factors provided by industrial 

agglomerations such as resource availability, lower entry and exit barriers, reduced 

transaction costs and market size, clusters foster entrepreneurship through socio- 

economic and institutional factors such as established relationships, legitimation 

processes, and complementary linkages that facilitate the mobilisation and could 

potentially leverage the positive impact of those economic factors. 

Established relationships, legitimation processes, and complementary linkages 

increase the perception of opportunities, facilitate the transfer of necessary resources 

to exploit these opportunities, and encourage the motivation and decision to start a 

new business due to the higher probability of role models within a cluster. The lack 

of the network and socio-economic factors within industrial agglomerations places 

clusters in a better position to foster entrepreneurship than industrial agglomerations. 

Therefore, it is possible to hypothesise the following: 

H3a, The level of entrepreneurship in regions with clusters is higher than that 

in regions with industrial agglomerations. 

3.2.4 The negative contribution to entrepreneurship of clusters vis-A-vis 

industrial agglomerations 

However, it could be argued that the same socio-economic and institutional 

cluster factors that create additional advantages for clusters over industrial 

agglomerations are also clusters' potential weaknesses. This could be explained from 

both a theoretical and an empirical standpoint. 

From the theoretical standpoint, the most cited argument is the cluster blindness 

created by the dominant logic or mental model (Prahalad and Bettis, 1986), and the 

mimetic isomorphism (DiMaggio and Powell, 1983), which impairs the clusters' 

innovation and ability to change in the face of competitive pressures or changes in 

demand (Glasmeier, 1994; Grabher, 1993; Pouder and St. John, 1996). The dominant 
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logic "consists of the mental maps developed through experience in the core 
businesses and sometimes applied inappropriately in other businesses" (Prahalad and 
Bettis, 1986: 485). 

A closely related concept is that of mimetic isomorphism coined by institutional 

theorists, which is a pattern of conformity through imitation triggered by uncertainty 

about technologies and markets (DiMaggio and Powell, 1983). Both mental models 

and mimetic isomorphism force cluster members to focus on local competitors and 

make them subject to the institutional pressures created in the cluster field, making 

organisations shift their attention away from outside competitors (Pouder and St. 

John, 1996) and behave in a similar way. These processes produce certain myopia for 

the discovery of new opportunities, and restrain cluster members' will to pursue and 

exploit those opportunities. 

In addition, social capital is not always favourable toward starting businesses. In 

effect, Westlund and Bolton document historical cases such as the French case and 

cases in which social capital slows entrepreneurship, such as exclusion of outsiders, 

excess claims on group members, restrictions on individual freedoms, and downward 

levelling norms affecting entrepreneurship (cf. Westlund and Bolton, 2003: 78). In 

fact, inhibiting social capital could be seen as underlying the restrictions of mimetic 
behaviour and cases of excessive focus on local networks (Triglia, 1991), 

entrepreneurship sanctioning cultures, interpersonal trust not linked to institutional 

trust, and strong ties within the region (Grabher, 1993; cf. Westlund and Bolton 

2003: 99). This latter case can be associated with the structural embeddedness 

perspective (Burt, 1982), according to which non-redundant ties are key to 

entrepreneurship. Given that clusters provide denser networks than industrial 

agglomerations, this means that there are fewer possibilities of structural holes within 

a cluster and therefore fewer opportunities to start businesses. 

From the empirical standpoint, the impact of socio-cultural factors on 

entrepreneurship within clusters is not clear. For example, the microelectronics cluster 

in Silicon Valley (Saxenian, 1994), the textile district in Prato, Italy (Piore and Sabel, 

1984), the metalworking district in Lombardy, Italy (Morris, 1998), and the shoe 

cluster in Sinos Valley, Brazil (Schmitz, 1999) are cited as cases in which success is 

attributed in part to the cluster's socio-cultural layer. On the other hand, the decline of 

the coal, iron, and steel complexes of the Ruhr (Grabher, 1993), and the Swiss ývatch 

industry (Glasmeier, 1994) are cited as cases in which the institutional and socio- 
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cultural cluster environment have impaired both innovation and the ability to change 
in the face of competitive pressures. 

Given that industrial agglomerations are freer than clusters from the potential 

social and institutional constraints created by the cluster network dimension, which 

negatively affects the discovery and exploitation of opportunities, it is possible to 
hypothesise the following: 

H3b. The level of entrepreneurship of regions with industrial agglomerations is 

higher than that of regions with clusters. 

3.2.5. The positive contribution to entrepreneurship of clusters with 

external networks vis a vis industrial agglomerations 

Despite the arguments that led to 1-13b, cluster blindness and inertia can be 

overcome and the re-establishment of the cluster conditions for creating new 

enterprises can be restored whenever a cluster develops external networks, which help 

cluster actors to discover opportunities, threats, and resources beyond the cluster 

geographical boundaries. 

The global value chain (Gereffi, 1994) and spatial systems of innovation (Oinas 

and Malecki, 2002: 109; cf. also Malecki, 1997: 228) approaches provide two ways in 

which clusters develop external networks: the existence of multinational corporations 

(N/fNCs) within the cluster, and the presence of cluster brokers or institutions that link 

cluster organisations to external buyers, suppliers, or other clusters. 

First, NINCs generate possibilities for accessing new markets and resources, 

acquiring new capabilities, and developing international competitive advantage (ILO, 

1998). MNCs have played a key role in several clusters, not only in traditional 

industrial regions such as the Southeast of England and Lombardy in Italy, but also in 

the new area-based partnership formed in Ireland in 1991 (Morris, 1998) and Hong 

Kong (Enright, 2000). 

However, the mere presence of M-NCs does not ensure a higher rate of start-ups 

within the cluster. The degree of embeddedness of the MNCs in the local region plays 

a key role (cf. Malecki, 1997: 191). The inter-firrn and inter-organisational networks 

within clusters allow a higher degree of embeddedness within clusters than within 

industrial agglomerations. 
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Positive and negative examples illustrate this point. On the positive side, MNCs 

in the electronic sector in Ireland have become embedded in the local area due to the 

existence of public-private partnerships, which included the main stakeholders -i. e. 

government agencies, firms and business organisations, and the community sector 
(Morris, 1998). These partnerships have allowed the upgrading of local industry and 
the participation of all the relevant stakeholders in the distribution of the value 

created. Other examples of local embeddedness of MNCs with beneficial effects on 

entrepreneurship are Malaysia (Malecki, 1997: 229), Costa Rica (UNCTAD, 2004; 

Oxfam, 2002), and Unilever VietNarn and Indonesia (Van Heemstra, 2004). 

On the negative side, the automotive industry in Brazil in the 1990s is a case in 

point, which shows a lack of M-NCs' embeddedness and therefore a negative impact 

on new businesses formation and wealth in the local area (Rodriguez-Pose & Arbix 

2001). MNCs in the car industry were attracted by economic incentives, i. e., 

subsidies, tax breaks, building of physical infrastructure, rather than genuine 

competitive advantages in the selected Brazilian regions. MNCs in this industry are 

therefore mainly assembly plants, which negatively affect entrepreneurship and local 

upgrading. In effect, the construction of direct communication links to the plants and 

tax breaks on the import of spare parts are holding back local R&D and the upgrading 

and emergence of local suppliers. The Brazilian case shows that external networks 

within clusters are not enough to foster entrepreneurship; those networks have to be 

rooted in the local environment to have a positive effect on entrepreneurship. Similar 

examples can be found in the cases of Mexico, the Dominican Republic and China 

(cf. Malecki, 1997; Oxfam, 2002; UNCTAD, 2004). 

These examples show that local entrepreneurship in clusters inserted in global 

value chains will be a function of the way in which both clustered firms are integrated 

in the global value chain and MNCs are embedded in the region. Local embeddedness 

and global insertion is probably higher in clusters than in industrial agglomeration, 

given the potential for coordination in the former compared to the atomistic 

composition of the later. 

A second way in which clusters show external networks is that of cluster 
brokers or institutions that link cluster organisations to external buyers, suppliers, or 

other clusters, such as chambers of commerce and local development agencies. Initial 

investigations conclude that such commercial and institutional arrangements for 

establishing external links are important for cluster performance (Schmitz and Nadvi, 

1999) and upgrading (ILO, 1998). In particular, linkages with other clusters seem to 
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yield positive results for local clusters, For example, the partnership between the shoe 

cluster of the Marches region of Italy with that of Leon in Mexico helped to achieve 

sale and distribution agreements as well as transfers of technology (OECD, 2001a). 

Other examples are the Australia-New Zealand Alliance for Clusters for benchmark 

and export purposes (OECD, 2001a) and the Scooter Suppliers Project that integrates 

clustered firms situated in Spain, France, and Italy to reinforce the competitiveness of 

the motorcycle industry in Europe. 

Therefore, the two modes of external networks described above help to 

overcome the potential cluster blindness and inertia that inhibit entrepreneurship. 
Given that the multi-industry, inter-firm and inter-organisational network dimensions 

of clusters cut across industries within the same region and provide the necessary 

structure to disseminate the positive effects of clusters with external networks across 

the whole region, I hypothesise the following: 

H4: The level of entrepreneurship in regions with clusters with external 

networks is higher than that of regions without clusters with external networks. 

Additionally, the two modes of external networks described above, except in the 

case of disembedded MNCs, imply some kind of coordination among firms and 

therefore are not present in industrial agglomerations. Therefore, given that external 

networks help clustered firms not only to look beyond the cluster geographical 

boundaries to overcome the cluster blindness and inertia for entrepreneurship but also 

to upgrade the cluster industrial base, I hypothesise the following: 

H5: The level of entrepreneurship in regions with clusters with external 

networks is higher than that of regions with industrial agglomerations. 

3.3. Clusters - entrepreneurship - regional development model 

This section develops the model that explains the moderating effect of clusters 

on the relationship between entrepreneurship and regional development59. 

59 Cf. Chapter 2, Section 2.2.3 for the theories explaining the link between entrepreneurship and 

regional development, which are necessary to understand how clusters moderate the contribution of 

entrepreneurship to regional development. These theories are Schumpeterian theory of economic 
development, geography of innovation theory, competitiveness theory. institutional and social capital 
literatures, and enclogenous development theory. 
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The overall argument put forward in this section is that regions with industrial 

agglomerations and clusters can show both weaker and stronger relationships between 

entrepreneurship and regional development than regions without industrial 

agglomerations and clusters. In effect, industrial agglomerations positively moderate 

the contribution of entrepreneurship to development at the regional level, through 

external economies, rivalry and competition, and cumulative causation (1-16a). 

However, industrial agglomerations could also create intra-regional displacement 

effects, diseconornies of scale, environmental degradation, and excessive 

specialisation, therefore offsetting their positive moderating effect on the relationship 
between entrepreneurship and development at the regional level (1-16b). Clusters 

combine agglomerations and networks and therefore both enhance entrepreneurship 

outcomes and link them to regional development through the facilitation of 
knowledge diffusion, the provision of a network structure, and the facilitation of a 

common purpose (1-17a). However, the same socio-economic and cultural cluster 
factors that create additional advantages are at the same time potential weaknesses. 
Cluster blindness created by existing mental models, and cluster inertia created by 

mimetic isomorphism, can curb new firms' dynamism, innovation, and collective 

outcomes at the regional level. In addition to these negative impacts, potential intra- 

regional displacement effects could be expected in high technology clusters, which 

negatively affect regional development in regions with clusters when compared to 

those without clusters (H7b). Cluster blindness is based on the interaction of cluster 

members and therefore is not present in regions with industrial agglomerations (1-18a). 

However, clusters create conditions for a common vision and joint action to avoid 

potential congestion effects, generated by atomised firms within industrial 

agglomerations, thus placing regions with clusters in a better position than regions 

with industrial agglomerations to leverage the contribution of entrepreneurship to 

regional development (1-18b). 

The following sections develop the hypotheses that constitute the model 

presented in Figure 3-3. The hypotheses are based on the theories summarised in 

Table 2-14 (Chapter 2), and on the links between the cluster and the regional level 

summarised in Section 3.1. 
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Figure 3-3 
Cluster-Entrepreneurship - Regional Development Model 
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3.3.1. Moderating effect of industrial agglomerations on the relationship 
between entrepreneurship and regional development 

It is argued that industrial agglomerations influence the relationship between 

entrepreneurship and regional development through external economies, rivalry and 

competition, and cumulative causation. 

First, external economies (Marshall, 1920) are sources of regional innovation 

and efficiency, especially when they interact with entrepreneurial activity, In effect, 

external economies are quasi-public resources that positively moderate the role of 

entrepreneurship in regional development given that entrepreneurs have a richer or 

munificent resource environment to discover and exploit opportunities. In addition, 

external economies allow large companies to externalise activities to minimise risks 

and ripe the benefits of specialisation. Vertical disintegration is facilitated by 

geographical proximity because it minimises inter-firm transaction costs (Scott, 1988; 

Storper, 1997) and therefore increases the productivity of the industrial agglomeration 

as a whole. Therefore, the positive interaction between external economies generated 
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by industrial agglomerations and entrepreneurship positively affects regional 
development. 

Secondly, close proximity within the same or related industries in industrial 

agglomerations fosters rivalry and competition amongst new entrants and incumbent 

firms, which in turn increases competitiveness and standards of living (Porter, 1990; 

2001 ). Start-ups are vital within the context for firm strategy and rivalry because they 

foster competition and innovation. In effect, agglomeration of competitors, rather than 

concentration of oligopolies, is a key feature of industrial agglomerations, and 

empirical results so far show that competition is better than monopoly for fostering 

growth, at least at the industry-region level (Glaeser, 2000: 93). Geographical 

proximity within industrial agglomerations fuels this beneficial competitive process, 

positively moderating the relationship between entrepreneurship and regional 

development. 

Thirdly and finally, the better contribution of agglomerated-entrepreneurship 

toward regional development due to external economies and increased 

competitiveness tends to cumulate over time, generating a process of cumulative 

causation. In effect, "once an outcome ( ... ) begins to emerge it becomes progressively 

more 'locked in... (Arthur, 1989: 117). Industrial agglomerations create the conditions 

for the process of cumulative causation, and then leverage the impact of 

entrepreneurship on regional development. 

Summing up, industrial agglomerations create conditions for readily available 

input and market factors, minimisation of transaction costs, increasing local 

competitiveness through rivalry and competition, and the perpetuation of these 

resulting benefits through a process of cumulative causation. Given that these factors 

leverage the impact of entrepreneurship on development at the regional level, and are 

not expected in regions without industrial agglomerations, I hypothesise the 

following: 

Hjpothesis 6a. - regions with industrial agglomerations show a stronger 

relationship between entrepreneurship and regional development than regions 

without industrial agglomerations. 

However, industrial agglomerations could also negatively moderate the 

relationship between entrepreneurship and regional development. This is not due to 

the higher mortality rates within industrial agglomerations as entry (Geroski, 1995) or 
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density increases (Hannan and Freeman, 1977) because it seems that the regional 

churning rate (entry minus exits) positively affects regional development, both from 

the theoretical (Schumpeter, 1950) and the empirical (Reynolds, 1999) standpoint. 
The potential negative effect of industrial agglomerations on the relationship between 

entrepreneurship and regional development is due to potential intra-regional 

displacement effects, diseconomies of scale, environment degradation, and excessive 

specialisation. 

First, the arguments leading to H6a assume that the beneficial effects of 
industrial agglomeration automatically translate into regional development. In other 

words, they focus on the industry-region level rather than the regional level (cf. 

Glaeser et al. 1992: 1134 n. 1,1140 n. 6; Glaeser, 2000). In effect, the lack of network 

structures within industrial agglomerations makes possible the existence of some 

displacement effect between industries within the same region, which could happen 

when the beneficial effect of external economies and demand effects within a 

particular industrial agglomeration foster regional development in that particular 

industry at the expense of other industries and places within the same region. This 

means that there could be a potential zero-sum effect at the regional level or even a 

trade-off between industry-regional and regional outcomes. Therefore, it is possible to 

expect rapid growth rates within industrial agglomerations through a competition 

policy at the industry-regional level (Porter, 1990; Glaeser et al. 1992; Elliasson, 

2004), and simultaneously no changes or even less regional development. 

In addition, industrial agglomerations could have a negative impact on the 

relationship between entrepreneurship and regional development given diseconornies 

of scale such as higher cost of living, real estate prices, and salaries of technical 

personnel (Pouder and St. John, 1996). Another negative effect of agglomerated 

entrepreneurship is environment degradation, which may undercut future 

competitiveness of many growth regions with heavily concentrated economic activity 

(Raco, 2000). Finally, agglomerated entrepreneurship faces a higher risk of closure 

than birth in regions specialised in one or few industries, therefore negatively 

affecting regional development. This is more likely when economic or competitive 

shocks shake the region, as in the cases of the coal, iron, and steel complex in the 

Ruhr valley (Grabher, 1993) and of the Swiss watch industry (Glasmeier, 1991; 

1994). 

Given that regions with industrial agglomerations could show displacement 

effects, diseconornies of scale, environmental degradation, and excessive 
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specialisation, which hinder the impact of entrepreneurship on regional development, 

I hypothesise the following: 

Hypothesis 6b: regions with industrial agglomerations show a weaker 

relationship between entrepreneurship and regional development than regions 

without industrial agglomerations. 

3.3.2. Moderating effect of clusters on the relationship between 

entrepreneurship and regional development 

The synergy between networks and territory within clusters means that repeated 
interaction, horizontal networks, and norms of reciprocity -i. e. social capital 

(Coleman, 1988; Putnam, 1993), complement the external economies generated by 

geographical co-location. I argue that the socio-economic context within clusters both 

enhances entrepreneurship outcomes and links them to regional development through 

three mechanisms: the facilitation and communication of knowledge, the provision of 

a network structure to disseminate entrepreneurship outcomes, and the facilitation of 

awareness of how intertwined individual interests affect both individual new firms 

and collective action and performance. 
Firstly, clusters enhance the impact of entrepreneurship on regional 

development through the facilitation and communication of knowledge spillovers. 
Knowledge has both a formal and an informal or tacit dimension (Polanyi, 1967; 

1969), but the typical dimension of knowledge spillovers is the tacit one. This is one 

of the reasons why knowledge spillovers tend to be spatially restricted (Jaffe, 1989; 

Patel and Pavitt, 1991; Feldman, 1994; Audretsch and Feldman, 1996), especially 

when they are based on informal ties (Audretsch and Stephan, 1996). The informal 

and tacit dimension of knowledge is difficult to codify and transfer through formal 

mechanisms, and therefore close proximity and networks are important for its 

dissemination. 

Clusters are special contexts where knowledge spillovers occur because the co- 

location of and interrelation between firms and institutions facilitate their generation 

and communication. Marshall highlights that the mutual knowledge and industrial 

atmosphere, created within industrial districts through frequent exchange bemeen 

local actors, foster innovation diffusion (Marshall, 1920). 
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Knowledge spillovers within clusters show that the knowledge that facilitates 

the carrying out of new combinations is embedded not only in the entrepreneur but 

also in his socio-economic interactions with other people. In effect, entrepreneurship 
is a vehicle for innovation diffusion because its results are not fully appropriable, 
therefore adding to the stock of knowledge within the region where entrepreneurship 
takes place. Other entrepreneurs located in the same region benefit from the 

combination of their own knowledge and knowledge spillovers within the region, 

carry out new combinations and therefore also contribute to regional development. 

This virtuous circle seems to reinforce itself within clusters, given that geographical 
density, coupled with inter-firm and institutional networks, facilitates knowledge 

creation and diffusion through close interaction and norms of reciprocity. This 

argument is in line with the socio-economic nature of entrepreneurship, which is both 

an individual and collective undertaking. 
Therefore, entrepreneurs' contribution to regional development is through the 

creation and exploitation of new combinations as from their own, others, and 

contextual tacit knowledge. Given that clusters are rich in knowledge spillovers, the 

interaction between entrepreneurship and clusters results in a better contribution to 

regional development. 

Secondly, clusters positively moderate the impact of entrepreneurship on 

regional development by providing a network structure that ameliorates potential 

displacement effects and disseminates entrepreneurship outcomes. In effect, although 

entrepreneurs show different motivations for starting businesses (Gimeno et al. 1997; 

Westlund and Bolton, 2003), entrepreneurs guided by profit maximisation and value 

appropriation would potentially increase their performance but not the performance of 

the region as a whole (Baumol, 1990; Davidsson and Wiklund, 2001). A similar case 

is that of entrepreneurship fostered in certain industries without considering the 

effects of these measures on other industries within the same region. The presence of 

institutional and socio-economic networks links individual entrepreneurial actions and 

outcomes to regional development, as the negligible differential impact of clusters and 

industrial agglomerations in regions lacking developed inter-firm and institutional 

networks demonstrates (Rocha, 2005; Rocha et al. 2004). Therefore, the importance 

of well-developed regional networks shows that entrepreneurship is a necessary but 

not a sufficient condition for regional development, because a region requires a 

developed network to disseminate the socio-economic contribution of 

entrepreneurship. 
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Given the conditions for the creation of social capital and the network structure 

within clusters, it is less likely that clusters show zero sum game situations such as 

those mentioned at the individual and industry level. In effect, close proximity and 

opportunities for repeated inter-firm and institutional interaction within clusters create 

a socio-economic environment that facilitates the inclusion of social considerations in 

the already heterogeneous motivational structure of individuals (Rocha and Ghoshal, 

2004). When more than economic considerations come into play, trust is facilitated 

and therefore opportunities for lower monitoring costs (Ghoshal and Moran, 1996) 

and fruitful exchanges fostering innovation (Ghoshal, Barlett, and Moran, 1999; Miles 

et al. 2004) within clusters positively moderate the relationship between 

entrepreneurship and regional development. 

Social capital and the network structure within clusters also foster awareness of 
how intertwined individual interests affect both individual new firms and collective 

action and performance, which is a third way in which clusters positively moderate 

the impact of entrepreneurship on regional development, In effect, the better 

conditions for trust and cooperative behaviour within clusters foster at least a sense of 

reciprocity, with the potential for creating a sense of shared purpose and coordination 

among organisations. 

This coordination is more likely to happen in clusters with a functional division 

of labour, which generates economies of specialisation (Marshall, 1920) and 

collective efficiencies -i. e. competitive advantage derived from local externalities and 

joint action (Schmitz, 1995). These beneficial effects are the result of new firms 

performing more specialised activities that fit their small scale while established firms 

can concentrate on their core competencies. In addition, clusters provide the 

conditions for entrepreneurship collective action at different stages of the value chain, 

such as the creation of technological centres, promotion of access to new markets, 

organisation of trade fairs, formation of training centres, creation of links between 

new firms and universities, and the like (Becattini, 1989; Rosenfeld, 1997; 2002). 

Given that clusters facilitate knowledge diffusion and provide a structure and a 

sense of purpose to channel entrepreneurship outcomes to the regional level, through 

cluster specific inter-firm and institutional geographically bounded networks, I 

hypothesise the following: 

Hypothesis 7a: regions with clusters show a stronger relationship between 

entrepreneurship and regional development than regions without clusters. 
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However, clusters could also negatively moderate the relationship between 

entrepreneurship and regional development due to cluster mental models and mimetic 
isomorphism, which curb cluster innovation and ability to change before competitive 

pressures or changes in demand (Glasmeier, 1994; Grabher, 1993; Pouder and St. 

John, 1996). 

Both mental models and mimetic isomorphism negatively affect the dynamism 

and innovative capacity of clustered entrepreneurs, therefore affecting their collective 

output. In effect, clustered entrepreneurs could potentially adopt the cluster dominant 

logic, negatively affecting the inherent capacity of new firms for the perception of 

new opportunities, which is the first step in the entrepreneurial process. This is more 
likely in well-established clusters given that the dominant logic is a function of a 

collective experience in the same industry or closely related industries. For example, 

entrepreneurs and established firms within the Swiss watch industry were the first to 

develop electronic watch technology, but their focus on production rather than 

commercial isation made competitors from Japan and Asian countries succeed in 

commercialising Swiss watch technology (Glasmeier, 1991). In addition, cluster 

myopia closes the channels opened up by the inter-firm and institutional networks to 

vital information for innovation and regional development. In effect, "the watch cartel 

insulated Swiss manufacturers from the effects of inter-firm competition. Fnjoying 

(volume) control of the world market ( ... ) it was easy for firms to become myopic 

about external events and new technology introduced by distant competitors. [new 

developments outside Switzerland did not filter into existing information channels] 

(Glasmeier, 1991: 477). 

Mimetic isomorphism (DiMaggio and Powell, 1983) produces similar negative 

effects on new firms' dynamism and collective output, affecting not only their 

perception of opportunities but also their will to change, In effect, isomorphism makes 

cluster members focus on local competitors and be subject to the institutional 

pressures created in the cluster field, making organisations shift their attention away 

from outside competitors (Pouder and St. John, 1996) and behave in a similar way. As 

a consequence, cluster members face inertia to change, and certain myopia to discover 

new opportunities. For example, "the tightly articulated network surrounding watch 

manufacturing strengthened the status quo" in the Swiss watch industry (Glasmeier, 

1991: 478). 
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In addition, it is possible to expect some displacement effects when the fast 

growth of a cluster is not linked to the growth of other industries and places within the 

same regions. This seems to be the particular case of regions with fast growing high 

technology clusters such as those in selected European regions (Wilkinson and 
Keeble, 2000), Bangalore in India, and Telecom city in Sweden (OECD, 2001a). The 

fast growth of the high-tech sector simultaneously with the decline of a different 

sector could generate regional economic growth in terms of average income per capita 
but at the same time could negatively affect regional development in terms of intra- 

regional social divides or disparities on sectoral employment. 
Given the potential social and institutional cluster constraints on new firms' 

dynamism, innovative capacity and collective output, I hypothesise the following: 

Hypothesis 7b. - regions with clusters show a weaker relationship between 

entrepreneurship and regional development than regions without clusters. 

3.3.3. Moderating effect of industrial agglomerations vis-A-vis clusters on 

the relationship between entrepreneurship and regional development 

Is the moderating effect of industrial agglomerations on entrepreneurship and 

regional development different from that of clusters? The different causal mechanisms 

underlying H6a-b and H7a-b suggest a positive answer to this question. Industrial 

agglomerations are economic phenomena relying more on market mechanisms while 

clusters are socio-economic realities relying on interaction between market, social, 

and institutional factors. 

Both positive and negative moderating impacts on entrepreneurship and 

regional development have been hypothesised for industrial agglomerations and 

clusters. The direction of the differential moderating impact of industrial 

agglomerations and clusters will depend on the strength of the underlying 

mechanisms behind them. On the one hand, industrial agglomerations are free from 

the potential social and institutional constraints created by the cluster network 

dimension, which negatively affects the discovery and exploitation of opportunities. 

Therefore, it is possible to hypothesise the following: 

H8a. Regions with industrial agglomerations show a stronger relationship 

between entrepreneurship and regional development than regions with clusters. 
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On the other hand, the inter-firm and institutional network dimensions within 
cluster can also foster joint action, which, coupled with external economies, 

potentially generates collective efficiencies (Schmitz, 1995). Joint action helps to 

overcome negative effects of atomistic competition within industrial agglomerations 

such as diseconornies of scale, environmental degradation, excessive specialisation 

and overproduction. For example, overproduction in the Chilean wine cluster 
(Giuliani, 2003) could be interpreted as the result of good external economies but low 

joint action (cf. Pietrobelli and Rabellotti, 2004: 75). 

Clusters show that endogenous regional development is not an automatic result 
of the prof it-maxim ising activities of individuals but of voluntary and purposeful joint 

action -it needs managerial action on behalf of all the constituencies that are part of 

the cluster. Both the economic sociology (Martinelli and Smelser, 1990) and the 

stakeholder view of the firm (Post et al. 2002) support this argument. The proximity 

of different stakeholders within a cluster allows new firms to have a clearer view of 

their impact and role on the larger community than firms that perform their activities 
in an individualistic and isolated fashion. For example, some studies show that 

entrepreneurs often have a goal of contributing to the welfare of their community as 

well as their own income and satisfaction (Dubini, 1989: 18), especially where the 

entrepreneur's service to the community is reciprocated by community support of the 

business (Kilkenny et al. 1999; cf. also Westlund and Bolton, 2003: 98). 

In addition, from the empirical standpoint, the supposedly negative impact of 

the socio-cultural factors within clusters is not clear. For example, the 

microelectronics cluster in Silicon Valley (Saxenian, 1994), the textile district in 

Prato, Italy (Piore and Sabel, 1984), the metalwork district in Lombardy, Italy 

(Morris, 1998), and the shoe cluster in Sinos Valley, Brazil (Schmitz, 1999) are cited 

as cases in which success is attributed in part to the cluster's socio-cultural layer. 

Furthermore, clusters have the ability to overcome economic crises, as the cases of 

Silicon Valley and the Ruhr Valley in Germany demonstrate (Rosenfeld, 1997). 

Therefore, given the potential of joint action within a cluster to overcome 

diseconornies of scale and congestion effects generated by individualistic competition 

within industrial agglomerations, I hypothesise the following: 
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H8b. Regions with clusters show a stronger relationship between 

entrepreneurship and regional development than regions with industrial 

agglomerations. 

3.4. Model and hypotheses - Summary 

The aim of this chapter was to develop the model and hypotheses to answer the 

research questions of the present dissertation. The overall argument of this 

dissertation is that well-established clusters positively affect entrepreneurship and 

positively moderate the relationship between entrepreneurship and regional 
development. In effect, the geographically dense and bounded inter-firm and 

institutional networks within clusters foster entrepreneurship providing external 

economies, a competitive business environment, established relationship, legitimation 

processes, and complementary linkages that contribute to overcoming the liability of 

newness that new firms face (cf. summary of hypotheses in Section 3.2). However, 

the same socio-economic factors could also create cluster myopia and inertia, 

inhibiting entrepreneurship. These negative factors can be overcome when clusters 

develop external networks. As for the moderating impact of clusters on the 

relationship between entrepreneurship and regional development, clusters enhance 

this association facilitating knowledge diffusion and providing a network structure 

and a sense of purpose to channel entrepreneurship outcomes to the regional level. 

However, the same socio-economic and cultural cluster factors could negatively 

moderate the relationship between entrepreneurship and regional development, 

curbing new firms' dynamisms, innovation, and collective outcomes (cf. summary of 

hypotheses in Section 3.3). 

Figure 3-4 summarises the overall model, the research questions, and 

hypotheses of the present dissertation. The next chapter defines the research approach 

to test these hypotheses. 
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4. METHOD 

This dissertation aims to investigate the impact of clusters on entrepreneurship 

and on the relationship between entrepreneurship and development at the regional 
level. Based on the policy and academic interest on clusters and entrepreneurship, 
Chapter I formulated the research questions to guide this inquiry. These research 

questions also provided the unit and level of analysis (Chapter 1), guided the literature 

review and theoretical elaboration (Chapter 2), and set the basis for building the 

model and formulating the hypotheses (Chapter 3) of this dissertation. All these 

elements are the criteria used to define research design of the study, according to the 

principle that "the problem under investigation properly dictates the methods of 
investigation" (Trow, 1957: 33). 

Based on the phenomena-based research questions of this dissertation, the 

present chapter develops the research design, which links the theoretical part -i. e. 

research problem, questions, goals, and model- with the empirical part -i. e. empirical 

setting and research methods for data collection, analysis, and interpretation. 

The research questions and hypotheses of this study are posed at the regional 
level of analysis in comparative terms -i. e. comparing the phenomena of interest 

between regions with clusters and regions without clusters. As noted in Chapter 1, the 

goal is not to identify what regional factors matter to entrepreneurship and regional 

development. Rather, the goal is to identify whether regions with clusters show a 

higher level of entrepreneurship and a stronger relationship between entrepreneurship 

and regional development. 

One of the best research designs for testing comparative hypotheses in social 

settings is quasi-experimental design (Singleton and Straits, 1999: 179), because the 

aim is to compare a target group -i. e. regions with clusters- with a control group -i. e. 

regions without clusters- in terms of entrepreneurship and the relationship between 

entrepreneurship and development at the regional level. 

There are different types of quasi -experiments, but given that the present study 

cannot manipulate the main independent variable -i. e. regions with clusters- only the 

passive observational method or regression analysis is possible (Cook and Campbell, 

1979: 6; 295). In particular, this dissertation uses hypotheses testing and multiple 

regression methods, and defines the main explanatory variable -i. e. regions with 

clusters- as a dummy variable (Cook and Campbell, 1979: 299). Given the importance 
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of the cluster variable, Chapter 5 runs a sensitivity analysis using different operational 
definitions to test the robustness of the results of the dummy variable definition. The 

statistical models used to test the hypotheses defined in Chapter 3 (Figure 3-4) are the 
following: 

Cluster-entrepreneurship model: 

Ej =f (lAj, - Cj, - CENj, - Controlsj; Controls k) 

Cluster-entrepreneurship - regional development model: 

RDj =f (IAj, - Cj, - Ej; lAj*Ej, - Cj*Ej, - Controlsj, - Controls k) 

Where: 

j= German Planning Region (n = 97) 

Ej = start-up rate in regionj 
RDj = employment growth in region j 

IAj = whether the region has industrial agglomerations (IA = 1) or not (IA 

0) 
Q= whether the region has clusters (C = 1) or not (C = 0) 

CENj = whether the region has clusters with external networks (CEN = 1) or 

not (CEN = 0) 

Controlsj = set of continuous control variables in region j 

Controls k= set of dummies that control for all Federal State variables (fixed- 

effect model) 

A key requirement is to identify and include in the analysis other potential 
factors, aside from clusters, that could explain the variation in entrepreneurship and 

on the relationship between entrepreneurship and regional development across 

regions. 

This dissertation addresses the issue of competing variables through four 

research strategies. First, it uses multiple-regression to include the appropriate control 

variables that could potentially create spurious relationships between clusters and the 

dependent variables. Multiple-regression can simulate a ceteris paribus or "other 
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relevant factors being equal" criterion when non-experimental data is used 
(Wooldridge, 2003: 14), as in the case of this dissertation. 

Secondly, it controls for supra-regional factors using the OLS fixed-effects 

model. This regression model allows the controlling of all potential factors at the 

federal state level affecting the dependent variable at the planning region level. 

Therefore, when comparing a fixed-effect model to a non-fixed-effect one, there will 
be a federal state effect whenever the respective R-squares of both models 

significantly differ from one another. In particular, fixed-effect models capture supra- 

regional effects such as the East-West Germany difference in terms of socio- 

economic and cultural factors. 

Thirdly, it uses as empirical definition of regions the German Planning Regions. 

Planning Regions are similar to travel to work areas, and together with fixed effects 

models they ameliorate the problem of spatial autocorrelation. In effect, besides 

specific effects at the federal state level, there is evidently an East-West Germany 

effect (Wagner and Sternberg, 2003) and the fixed-effect model allows the isolation 

of these effects. Spatial autocorrelation is one of the causes of endogeneity, a special 

case of omitted variable bias, because it affects both the dependent and independent 

variable. 

Fourthly and finally, it controls for reverse causality, which is a special case of 

potential endogeneity, in the cluster-entrepreneurship-regionaI development model. 

Specifically, it includes lagged regional development given the potential path 

dependency in the development of regions (Van Stel and Storey, 2004; cf. Arthur, 

1989). Regional development in a previous period could affect regional development 

in the current period and therefore its inclusion is necessary to avoid bias in the 

estimation technique. 

In addition to these four research strategies to control for potential rival 

explanations, this study runs three different types of sensitivity analysis to test the 

robustness of the final results: (1) sensitivity of results to different measures for the 

industrial agglomeration and cluster variables in both models; (2) sensitivity of results 

to different breakdowns of the entrepreneurship measure in the cluster- 

entrepreneurship model; (3) sensitivity of results to different time lags between 

entrepreneurship and regional development in the cluster-entrepreneurship-regionaI 

development model. 

The previous research design description identified the basic elements that will 

be analysed in the following sections. In effect, according to the research questions, 
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the unit of analysis is the region. Section 4.1 describes the features of the German 

Planning Regions and how they are related to the definition of clusters. Section 4.2 

describes the sources of data used to measure the variables of the model and Section 

4.3 shows how these variables are measured. Special emphasis is given to the 
description of the operational definition of entrepreneurship and clusters and their 

validity in two stages: creation and application to specific cases (Section 4.4). Finally, 

Section 4.5 closes the research design by describing the research methods that will be 

used in Chapter 5 to test the hypotheses of this dissertation. The different types of 

sensitivity analysis are described in Chapter 5. 

4.1 Population and unit of analysis: German Planning Regions 

This dissertation covers the whole population of regional units in Germany 

defined at the Planning Region geographical level. In effect, the units of analysis of 

the study are the 97 German Planning Regions, which are areas below the German 

federal states in which the majority of the everyday activities of the population take 

place. 

As noted in Chapter 1, clusters are identified at the level of industry and region 
including the three cluster components, i. e., industrial agglomeration, inter-firm and 
inter-organisational networks. Similarly, entrepreneurship is identified at the new firm 

level. However, both clusters and entrepreneurship are aggregated at the Planning 

Region level because the unit of analysis is the region. Therefore, the units of 

observation are the cluster and start-ups and new firms less than 42 months old, and 

the unit of analysis is the Planning Region. 

There are at least four methodological reasons for not choosing clusters as unit 

of analysis. First, there would be a mismatch between the level of theory and the level 

of measurement (Klein et al. 1994). In effect, the research problem and question focus 

on how clusters affect entrepreneurship and the relationship between entrepreneurship 

and development in regions rather than in clusters, Defining clusters as units of 

analysis would lead the measurement of the variables at this level, when the 

theoretical propositions are posed at the regional level. Second, a typical constraint in 

cluster studies is the lack of information at the cluster level of analysis, given that 

clusters are multi-industry entities and have no fixed political boundaries. This 

implies that gathering information at the cluster level is extremely difficult. Third, this 

dissertation uses the German GEM dataset to measure entrepreneurship, which is 
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based on surveys rather than secondary data and therefore the sample size at the 

industrial agglomeration and cluster levels would be too small to generate 

representative measures of entrepreneurship. In effect, 753 industrial agglomerations 

and 171 clusters have been identified and, despite the total sample of 37,000 

individuals, using industrial agglomerations and clusters would yield an average of 50 

and 216 cases per industrial agglomerations and clusters, respectively. These numbers 

would affect the representativeness of the entrepreneurship measure. Fourth, GEM 

does not provide industry information for those individuals who are not starting a 
business. Thus, it is necessary to adjust the denominator of the start-up rate using 

some industry variable from secondary data for each of the clusters, which is not only 
difficult but also unreliable. 

As for the choosing of Planning Regions as the geographical level, rather than 

the county or the federal state, five reasons explain that decision. From the theoretical 

standpoint, Planning Regions are more in accordance with the socio-economic nature 

of entrepreneurship and clusters. In effect, a key argument for the positive impact of 

clusters is their provision of socio-economic networks and capacity to create external 

economies, which are best captured by geographical boundaries in which most of the 

economic and social activities of people take place. By definition, Planning Regions 

are areas below the level of federal states in which the majority of the everyday 

activities of the population takes place. In same cases they are identical with county 

boundaries, but in most cases the planning region comprises a bigger city and its 

surroundings. However, the central point is that the definition criterion focuses on 

commuter distances and central place theory. Planning Regions are similar to travel to 

work areas? and therefore encompass the majority of the socio-economic activities 

that people do. This means that industry and population share the same spatially 

bounded locality, producing systems of social and economic interaction (Sforzi, 

1990). 

As for the methodological reasons for choosing Planning Regions as the 

geographical level, the first reason is inter-subjective agreement among researchers, 

which is a main criterion to progressively build knowledge on any phenomenon 

(Singleton and Straits, 1999). Most research including regional specialisation 

(Audretsch and Fritsch, 1994; 2002; Reynolds, 1994; Reynolds, Miller, and Maki, 

1995; Davidsson et al. 1994; Acs and Armington, 2004), industrial districts (Sforzi, 

1990; Fabiani et al. 2000), and clusters (Porter, 2003b) is done at the local labour 

market area (LLMA) or similar level. Given that LLMA are travel to work areas 
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defined in socio-economic terms, they are similar to the German Planning Regions. 

Therefore, choosing planning regions as the geographical level of analysis is in line 

with previous research and meets the inter-subjective agreement criterion. 
A second methodological reason is that although clusters exist at different 

levels, most clusters have a geographic span covering a city and its surrounding area 
(Enright, 2001; Van der Linde, 2003), which is consistent with the definition of most 

planning regions -i. e. bigger cities and their surrounding area. 
As a consequence, a third methodological reason is that Planning Regions 

overcome the mismatch between the theoretical cluster effects and the methodological 

geographical level. This is more likely to occur when either cities or federal states are 

chosen. In effect, in the former case cluster-specific effects are confounded with 

urbanisation economies (cf. Glaeser et al. 1992; Porter, 1996), and therefore it is 

difficult to isolate cluster from city effects. Most importantly, low geographical levels 

such as counties would make external economies spill over to contiguous regions, 

which would over-estimate the impact of the latter on entrepreneurship and regional 
development (cf. Cheshire and Malecki, 2004). A similar problem happens when 

choosing federal states. This geographical unit is too large and its boundaries are more 

politic and administrative than socio-economic. Therefore, some regional variations 

are cancelled out within such a broad geographical span. Planning Regions are 

smaller and likely to be internally more homogeneous than states (Davidsson and 

Wiklund, 1997). 

Finally, a fourth methodological reason is that Planning Regions contribute to 

the amelioration, although not the elimination, of the problem of spatial 

autocorrelation or dependence (Isard, 1998; Cheshire and Malecki, 2004). In effect, 

the issues of commuting effects in the estimation of variables such as regional growth 

are greatly diminished when regions are defined in a more self-contained way. This is 

the case of German Planning Regions, which in the present study set the geographical 

boundary for measuring all the variables of the study, thus avoiding the measure of 

outputs at workplaces and entrepreneurship at place of residence, which would be 

critical in cases of high cross-boundary commuting such as the cities of Bremen and 

Hamburg (cf. Cheshire and Malecki, 2004: 254). 

Summing up, from both the theoretical and methodological standpoint, planning 

regions seem to be the most proximate geographical level to identify clusters and their 

effects. The next section describes the sources of data to measure the variables of 

interest, using the planning region as the geographical boundary. 
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4.2 Data 60 

4.2.1 Entrepreneurship 

The source of data to measure entrepreneurship is a four-year (2000-2003 )61 

pooled cross-sectional dataset built up as part of the German participation in the 
Global Entrepreneurship Monitor research programme (GEM) (Reynolds et al. 2002; 

Sternberg, Bergmann and Lijckgen, 2004). 

GEM is an annual assessment of the national level of entrepreneurial activity. 
GEM was initiated in 1999 with 10 countries, expanded to 21 in the year 2000, with 
29 countries in 2001,37 countries in 2002,31 countries in 2003, and 30 countries in 

2004. The research programme, based on a harmonised assessment of the level of 

national entrepreneurial activity for all participating countries, involves exploration of 

national features associated with the level of entrepreneurship and the role of 

entrepreneurship in national economic growth (Reynolds et al. 2004). 

Over 120 scholars and researchers are actively participating in the GEM project, 

and the information on interview schedules, data collection procedures, and other 

details required for systematic analysis is available to the publ iC62 . 
GEM uses representative surveys to identify start-up efforts and new firms in 

the participating countries. This dissertation uses a pooled (years 2000-2003) cross- 

sectional dataset that contains a sample of almost 37,000 individuals interviewed 

using the same methodology that GEM applies to all countries (Sternberg et al. 2004). 

Given the regional level of analysis of this paper, the individual dataset was 

aggregated at the Planning Region level. 

4.2.2 Industrial agglomerations and clusters 

60 1 am greafly indebted to Rolf Sternberg for the provision of quantitati\ e data to measure the variables 
of the model, among other contributions as I mention in the Acknowledgements of this dissertation. 
"' In the case of the cluster-entrepreneurship model, ýear 2000 was not considered in order to run 
sensitivitN analysis and compare the results of the original model to that of alternative measures of 
entrepreneurship that are onl) available for )ears 2001 to 2003.1 have run the original model with 
years 2000-2003 and results are the same to those using years 2001-2003. 
62 The complete interview schedule can be downloaded from \\'NN\N. gemconsortium. or . Appendix E 

shows the set of questions used to measure the entrepreneurship construct. as it will be analysed in the 

next section.. 
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The literature reviewed in Chapter 2 suggests the use of both quantitative and 

qualitative techniques and therefore multiple sources of data to measure clusters. The 

present dissertation follows this suggestion based on new and updated information. In 

particular, this dissertation uses location quotients based on plants as quantitative 

method and more than 70 cluster studies and expert opinion as qualitative methods to 
63 gather data to measure clusters 

This dissertation follows four sequential stages aiming to improve construct 

validity based on a multiple method and source of information approach. Figure 4-1 

shows these stages, the associated sources of information and validity criteria. The 

first stage is the identification of clusters in all the 97 German Planning Regions using 

quantitative methods and cluster studies. Section a) and the first part of Section b) 

below describe the sources of information, while Section 4.3 describes how this 

information was used to measure the cluster variable. This process yielded an 
identification of 176 clusters in Germany. The second stage aims to validate the 

clusters identified in the previous stage in 31 out of 97 Planning Regions using expert 

opinions. The second part of Section b) below describes this qualitative technique and 

the Section 4.3 shows how this information, combined with that obtained in the 

previous stages, was used to measure clusters. This process yielded an identification 

of 66 clusters in the 31 planning regions where the questionnaire was sent, The third 

stage is the combination of the previous two stages to obtain the final list of German 

clusters. The combination of quantitative and qualitative sources of information 

together with the operational definition of clusters detailed in Section 4.3 yielded a 

total of 171 clusters in Germany. Finally, the fourth stage is the aggregation of the 

cluster level to the Planning Region level of analysis in order to test the hypotheses 

and answer the research questions of the present study. The process of aggregation is 

explained in Section 4.3. 

The following two sections describe the source and features of data used for the 

application of quantitative (Section a)) and qualitative (Section b)) methods to 

measure clusters. The last section of the operational definition of clusters (Section 

4.3.2. d) summarises the results. 

63 Cf. Table 2-7 in Chapter 2. 
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a) Quantitative methods 

This dissertation uses location quotients (LQ) based on plants as quantitative 

method to capture the industrial agglomeration dimension of clusters. 
Four issues arise when gathering this type of information in Germany. First, the 

existence of legal restrictions to disseminate information on concentration of firms at 

very disaggregated industry levels within regions, because this information might 

allow the identification of individual firms, which contravene German data protection 
law (Glassman and Voelzkow, 2001: 84). This is especially important in the case of 

concentration measures based on employment rather than firms, because 

agglomerations of firms in a locality include, by definition, several firms rather than 

one large firm. The present dissertation overcomes the problem of lack of data on 

sectoral-regional concentrations at low industrial levels of aggregation using three 

interrelated strategies. Firstly, it uses 2-digit standard industry classification (SIC) 

codes as the industrial level to measure the industrial agglomeration and clusters 

variables. Secondly, it uses only aggregated information at the combined 2-digit SIC 

code and Planning Region level. Finally, it uses firms rather than employment to 

compute the agglomeration measures. 
A second issue is the lack of updated data on agglomerations. In effect, the most 

up-to-date source of information used in a recent study was for the year 1980 

(Helmstadter, 1996, cited in Glassman and Voelzkow, 2001: 83), and used 

employment rather than firms as units of observation to compute the agglomeration 
indices. This dissertation overcomes these two problems using updated data and 

computing the agglomeration indices based on firms rather than on employment. Data 

was provided by the German Federal Employment Services (GFES) as part of a larger 

research project on agglomerations in Germany (Sternberg and Litzenberger, 2003). 

This dataset is the most up-to-date source on establishments employing at least one 

person subject to the social security system, together with the number of employees 

for each one of the 440 German districts (Sternberg and Litzenberger, 2003). Given 

that the unit of analysis of this dissertation is the Planning Region, district data was 

aggregated at the Planning Region level. 

A third issue is the multi-industry nature of clusters, as defined either by the 

reviewed case studies or the experts. In effect, clusters can include one or several 

industries. For example, many clusters include multiple industries such as 

biotechnology, media, logistics and IT. Unfortunately, standard industrial 
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classification (SIC) codes do not include such clusters of industries, although they are 

necessary as a starting point to build cluster templates (cf. Porter, 1990; 2003; Feser 

and Bergman, 2000). These cluster templates are only available for the case of the 
us. 

This dissertation tackles this issue, building the clusters from previous studies 

and UN definitions of industries in order to make the necessary correspondence 
between the US and the German case. In effect, there was a match between the cluster 
templates of Feser and Bergman (2000), DTI (2001), and Porter (2003b), on the one 
hand, and the International Classification of Economic Activities of the United 

Nations (ISIC Rev. 3), which is in close proximity to the German Classification of 
Economic Activities (Sternberg and Litzenberger, 2003). This matching allowed the 
identification of the industry codes included in the cluster. In the case of the UN 

classification, a key-word search was used to identify the SIC codes related to those 

industries (http: //unstats. un. org). Given that the definition of LQ is based on 2-digit 

codes, the codes relating to retail and wholesale were only considered when more than 

10 entries at 4-digit level in the UN classification were found (case of computers and 

microelectronics). Table 4-1 shows the resulting list of industries (underlined codes 
denote core industries): 

Table 4-1 

SIC codes for multi-industry clusters 

Multiple-Industry Clusters SIC Codes 

New materials (polymer fibres, etc) 23,24,25,26 

Opto-electronics 26 - glass 30-33,72-3 -R&D 
Computers and Microelectronics 22,24,30,32,33,5 1,52,72-4,80 

Mining and coal 10,13,27 to 29 -value chain 

Water 40 and 41 

Logistic 60-63 

Tourism and entertainment 55., 60,61,62,63, and 92 

Environmental and renewable energy 33,37,45,74,75 (90 -sewage, refuse disposal- is not renewable) 

Biotechnology 24,33 and 73 

Media and communications 22,30,31,32,51,64,72,73,74,75 and 92 

Aerospace and Aviation 33,51,62,73,74 

Satellite navigation 32,35,64 

FinallY, a fourth issue is that there is no quantitative information available to 

measure the network dimensions of clusters. In effect, even in the case of updated 
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data, there is no information on input / output linkages below the federal state level. 

Chapter 2 showed that this is one of the measures that could be used to measure the 

network dimensions of clusters, although an imperfect one because it is based only on 
buyer-supplier traded inter-dependencies, while clusters also include not only un- 

traded interdependencies but also institutional networks. 

b) Qualitative methods 

This dissertation uses more than 70 cluster studies and expert opinion as 

qualitative methods to gather data to measure clusters. These methods aim to Capture 

the network dimensions of clusters to complement the geographical agglomeration 
dimension provided by LQ. Cluster studies cover all the Planning Regions for which 

there is some kind of documentation on clusters, while the expert questionnaire source 

covers only one third of the German Planning Regions. 

The main goal of having two sources of information to measure the network 
dimension of clusters is to assess the degree of agreement between academics, experts 

and policyrnakers who have documented German clusters, and regional experts who 

have answered the questionnaire. Therefore, regional experts serve as a control group 

for triangulation purposes rather than as the main source of information. 

The previous section shows that as a consequence of the limitations of 

quantitative information in Germany, research on German clusters has been basically 

based on case studies (Glassman and Voelzkow, 2001: 85). Therefore, a myriad of 

case studies on clusters are available in Germany, from the most well-known cases 

such as machine tools and automotive in Baden Wurttemberg (Piore and Sabel, 1984; 

Porter, 1990) to the less well-known cases such as the communication apparatus in 

Oberes Elbtal, Saxony. In addition, policy interest in clusters has spread a similar 

number of descriptive cluster studies, adding to the richness of cluster information in 

Germany. The present dissertation sees availability of many cluster studies as a 

strength to capitalise on rather than a weakness to overcome and, as a consequence, it 

uses them as one of the sources to measure the cluster network dimensions. 

More than 70 academic papers and policy-oriented publications were reviewed 

to identify clusters. Appendix A shows a sample of these studies, specifying the 

industry and region of the clusters and the method of identification. The author 

undertook the analysis of the network dimension of clusters in each one of these 

studies using dummy variable coding based on the same questions used in the expert 
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questionnaire. This process yielded a list of 190 clusters. This preliminary list was 
matched with the quantitative information provided by GFES on establishments to 

compute agglomeration indices and this led to the identification of 176 clusters 
according to the literature. 

The second qualitative source of information was a questionnaire sent to a non- 
random sample of regional experts in 31 out of 97 Planning Regions. The goal was to 
triangulate the information obtained from cluster studies in one third of the Planning 
Regions. 

The questionnaire included six seven-point Likert scale questions and one 
global question to measure the cluster inter-firm, inter-organisational, and external 

networks in the selected Planning Regions. The questions refer to the presence and 
degree of relationships between firms to measure inter-firm networks; relationships 

among firms, government organisations and not-for profit organisations to measure 
inter-organisational networks; and relationships between firms and organisation 

within and not within clusters to measure external networks, 
Appendix B shows the cover letter, the instructions, and the questionnaire sent 

to a non-random sample of 161 experts in four Under: Saxony, Baden-Wurttemberg, 

North-Rhine Westphalia, and Berlin. Even though the questionnaire was not the 

central instrument for measuring clusters, many strategies were employed to improve 

response rate and validity of the cluster dimensions. 

Three strategies were used to increase the questionnaire response rate. Firstly, it 

was issued in German. Secondly, the questionnaire was deliberately short, including 

only seven items. Thirdly and finally, it was revised and pre-tested by two researchers 

and one expert in Germany to assure that the wording of the instructions and 

questions were adequate. 
In the same vein, three strategies were used to improve the validity of the 

64 
questionnaire item s. Firstly, the items referred to the network dimensions of clusters, 

which were identified as definitional dimensions in the extensive review of the 

literature. Secondly, five out of the seven items were taken from previous research on 

clusters (Porter, 2001; Enright, 2001). These two strategies are also related to inter- 

subjective agreement (Singleton and Straits, 1999). Thirdly, the questionnaire was 

64 Man) of these strategies also help to improve the reliability of the empirical data or extent to which 
the measurement is reproducible. For example, using previous measures, sending the questionnaire to 
key informants, and pre-testing the questionnaire contribute to both reliability of the empirical data and 
validity of the measures. An additional measure, critical in this stud). is the degree of agreement 
between the literature and the experts, and this was measured using the Cohen's kappa index (Thietart 
et al 2001 ). This will be analý sed in the operational definition of clusters. 
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sent to key informants, that is regional experts with the appropriate knowledge on the 

clusters of their respective regions. Experts included academics, business executives, 

regional policymakers, and members of regional organisations. 
The questionnaire was sent to 160 regional experts and answered by 62 of them 

(response rate: 38.5%) from September to November 2003. The standard procedures 
for mailing questionnaires such as pre-contact and follow-up telephone calls were 
followed. The questionnaires allowed the identification of 66 clusters. The 

distribution of the response rate in the four federal states is shown in Table 4-2. 

Table 4-2 
Response rates by Federal State 

Federal State (Land) Sent out Answered Response rate 
Berlin 6 4 66.7% 

_Saxony 
24 6 25.0% 

North-Rhine 
Westphalia 85 35 41.2% 
Baden-Wurttemberg 46 17 37.0% 

Total 161 62 38.5% 

4.2.3 Other continuous variables 

New quantitative data is used to measure the regional development and control 

variables of this dissertation. Quantitative data on establishments and the control 

variables defined in Section 4.3.3 is taken from the German Federal Labour Office 

(GFLO) and the Statistisches Bundesamt (data derived from micro census). In 

particular, data on establishments for computing the industrial agglomeration and 

cluster measures is the most current data to date. 

The next section shows how the multiple data described in this section was used 
in the operational definition of the variables of the model. 

4.3 Operational Definitions 

This section provides the operational definition of the variables of the cluster- 

entrepreneurship model (dependent variable = entrepreneurship) and the cluster- 

entrepreneurship-regional development model (dependent variable = regional 

development) at the Planning Region level, based on the conceptual definitions 
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provided in Chapter I and using the sources of data described in the previous section. 
Appendix C summarises the conceptual and operational definition of the variables. 

4.3.1. Dependent Variables 

a) Entrepreneurship 

Consistent with the definition of entrepreneurship as the creation of new 
businesses, entrepreneurship is measured in terms of new firms. The units of 

observation are new firrns less than 42 months old, which then are aggregated at the 

Planning Region level to obtain the regional entrepreneurship rate. Appendix D shows 

the detailed operational definition of the unit of observation and Figure 4-2 shows the 

level of entrepreneurial activity in the 97 German Planning Regions together with the 

boundaries of federal states. What follows is a summary description of how the unit of 

observation is measured and how it is aggregated at the regional level. 

Figure 4-2 
Total entrepreneurial activity (TEA) in German planning regions (2000-2003) 

Source adapted. from Rocha and Sternberg (2005). 
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Entrepreneurship is measured by the TEA index, which is the percentage of 

adults aged 18-64 in the PR who are either setting up a business or owning-managing 

a young firm (up to 42 months old) (Reynolds et al. 2005) in a region in a given year. 
There is a start-up or nascent entrepreneur when there is a YES answer to the 
following questions: 

I You are, alone or with others, currently trying to start a new business, 

including any seýflemployment or selling any goods or services to others; 
2 You are, alone or with others, currently trying to start a new business or a 

new ventureforyour employer- an effort that ispart ofyour normal work; 
3 Over the past twelve months have you done anything to help start this new 

business, such as lookingfor equipment or a location, organising a start-up team, 

working on a business plan, beginning to save money, or any other activity that would 
help launch a business? 

Additionally, the person has to own all or part of the new business, which 

should not have paid salaries during the last 3 months, according to the following 

questions: 

4 Will You personally own all, part, or non of this business 

5 Has the new business paid any full time salaries or wages, including your 

own, for more than three months 
There is a new business owner or manager when all the previous conditions are 

met but salaries have been paid during the last three to forty-two months. 

Summing up, to be considered an entrepreneurial ly active individual, three 

criteria have to be fulfilled: the person is currently setting up a business, he or she has 

been active in the past 12 months, and he or she will be owner or part-owner of the 

business. In the event the business has not paid salaries in the last three months, the 

effort is considered as a start-up; otherwise it is considered a new firm if it is less than 

42 months old. 

This operational definition of entrepreneurship focuses on independent start-ups 

and therefore it excludes subsidiaries of existing firms, unless the manager of the 

subsidiary owns all or part of the business, in which case it is called a business 

sponsored start-up. Therefore, this measure includes the newly constituted firm 

component of entry (Storey, 1994: 60), a difference that was highlighted in Chapter I 

and reviewed in Chapter 2. In fact, at the global GEM level. two thirds of the start-ups 

and new firms are not even operational (Reynolds et al. 2004: 23). 
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The units of observations measured through this process are then aggregated at 
the Planning Region level, pooling the samples for years 2000-2003. Two stages are 

measured, the prevalence rate (percentage of adults aged 18-64) of those in the start- 

up before the new firm is an operating business, and the prevalence rate of new 
businesses (those less than 42 months old; Reynolds et al, 2002). These two measures, 

named nascent and young entrepreneurship, are used to test how sensitive the results 

are to different measures of entrepreneurship. However, the main models use the total 

entrepreneurship activity (TEA) index, which is the combination of both measures. 
The formula used to compute the TEA index is the following: 

TEAj = [(SUj + BOj) / Njj * 100 pooledyears 2000-2003 

Where, 

i= Planning Region 

TEAJ = Total entrepreneurship activiry index in planning region j 

S Uj = Number of start-ups in planning regionj 
B Oj = Number of new business owners in planning regionj 
Nj = Adult population between 18-64 years old in planning regionj 

This measure is normalised by dividing the number of new firms by the size of 

the adult population in the region. Therefore, it controls for the different size of the 

regions under study. The selection of the size of the regional active population or 

workforce is called the labour market approach, and it assumes that workers start new 
firms. The alternative approach is the business stock or ecological one, which assumes 

that established firms start new ones (Storey, 1994: 70; Armington and Acs, 2002; Van 

Stel and Storey, 2004). 

Acknowledging that new businesses do emerge from both people and 

established firms, this dissertation chooses the former criterion, In effect, its focus is 

on independent start-ups or entrepreneurship rather than on corporate 

entrepreneurship or intrapreneurship. Therefore it is not appropriate to use a measure 

theoretically based on the assumption that established businesses start new ones. Also, 

the labour market approach assumes that entrepreneurs start their business in the same 

labour market where the new business operates, which is supported by previous 

research (Cooper and Dunkelberg, 1987; Reynolds and White, 1997). More generally, 
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"new business founders emerge from the population as a whole, rather than the 

existing stock of firms. Thus business founders may be previously unemployed, be 

new to the workforce, or be returners to work. The population index therefore 

captures this group rather better" (Storey, 1994: 70). Finally, the ecological approach 

could be misleading in areas with predominance of a small number of large firms 

(Garofoli, 1994). In effect, in these cases few start-ups yield an artificially high start- 

up rate, given the small denominator of the index. For all these theoretical reasons, the 

majority of researchers prefer the population index rather than the business stock 
index (Storey, 1994: 70). 

b) Regional development 

For the reasons detailed in Chapter 1, based on the extensive survey of the 

literature done in Chapter 2, regional development is conceptually defined as the 

expansion of capabilities at the regional level, and measured as the annual variation of 

employment subject to social security for each Planning Region during the period 
2001-2002. Social security stipends are a proxy for quality jobs. 

The choice of employment change as a measure of regional development is 

consistent with both the entrepreneurship (Reynolds, 1994; cf. Acs and Storey, 2004) 

and development literature. In effect, given the human and socio-economic 
implications of being employed, and data availability, employment was one of the 
first indicators used in the development literature (Sen, 1997; 1999). 

As noted in Chapter 1, this study focuses on the differential impact of clusters 

on the relationship between entrepreneurship and regional development rather than on 

this latter relationship. However, it considers the important issue of the time lag 

between the creation of firms and employment change (Van Stel and Storey, 2004) in 

order to test the robustness of the results. There are neither definite theoretical 

arguments nor empirical evidence of the time lag between the creation of firms and 

their impact on employment change (cf. Van Stel and Storey, 2004), but data 

limitations allow only a maximum time lag of eighteen months. In effect, the most 

current data available on employment change in Germany is for the years 2001 and 

2002, while the earliest measure of entrepreneurship in GEM Germany is year 200 065 . 
Therefore, taking into account a minimum of two years of pooled data for the 

65 The surveý s in Germany general I)r took place bet\% een February and May each year. 
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entrepreneurship measure, the potential for controlling different lags structures is 

limited to six, twelve, and eighteen months. 

4.3.2. Independent variables 

This section describes the operational definition of the independent variables, 
based on the aim and level of analysis of this dissertation as defined in Chapter 1, the 

review of the literature done in Chapter 2, and the multiple method and sources of 
information described in Section 4.2.2. 

These criteria, together with the overall goal of improving the validity of the 

cluster variable, define the content of the present section. In effect, this study argues 
that clusters are different from industrial agglomerations and therefore these variables 
have to be identified and measured at the industry and Planning Region level first. 

The next three sections describe how industrial agglomerations and clusters are 

measured at their own level (level of data collection) and then aggregated at the 

Planning Region level (level of analysis). The last two sections summarise the results 

and the specific validity criteria considered in the whole process of gathering 

information and measuring the cluster concept. Figure 4-1 is the basic roadmap of the 

process, as described in the section on data. 

a) Industrial agglomerations 

Industrial agglomerations are measured using location quotients based on 

establishments (LQ). LQ measures the degree of concentration of a single industry in 

a region and the degree of relative specialisation of a region according to the number 

of plants in a given year, and it is measured as the percentage of an industry in a 

region, over the percentage of that same industry in the nation: 

, 
YIY_Pj)I(Y_Pill]P), where P= plants; i= industry j =region LQU = (I Pi 

An LQ with a value higher than I shows that the industry under analysis is 

relatively concentrated in the focal region. 

Two validity criteria lead to the preference for using firms, rather than 

employment, as units of observation to compute LQ. Firstly, clusters are geographical 

concentrations of firms rather employment. Secondly, LQ based on employment 
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could yield high concentration indices in areas where a large firm rather than a large 

number of small firms operate. Almost all the theoretical explanations reviewed in 

Chapter 2 and developed in Chapter 3 apply to geographical concentrations of firms 

rather than to employees and therefore, using firms rather than employment as the unit 

to identify agglomerations improves the linkages between the conceptual definition, 

theoretical elaboration, and methodological measurement of industrial agglomerations 

and clusters. 

Based on criteria set by previous research (DTI, 200]: Annex 2 p. 13; Crouch 

and Farrell, 2001: 164; Giner and Santa Maria, 2002, IDI, 1999: 49) and on the 

operational definition of clusters in the next section, this dissertation defines industrial 

agglomerations as a dummy variable. The resulting number of industrial 

agglomerations will be a function of the industry level of aggregation, the 

geographical level of aggregation, and the cut-off point of the agglomeration 

indicator. The lower the industry level of aggregation, the geographical level of 

aggregation, and the cut-off point of the concentration indicator, the larger the number 

of industrial agglomerations and vice-versa. 

The selection of any specific level in these three criteria should be guided by 

theoretical arguments and research method considerations. From the theoretical 

standpoint, a key feature of industrial agglomerations is the generation of external 

economies, which are not captured when the LQ is defined at low levels. In addition, 

as analysed in section 4.1, the Planning Region seems to be the more convenient 

geographical level of analysis. From the research method standpoint, inter- 

disciplinary agreement among researchers is a main criterion to the progressive build 

up of knowledge on any phenomenon. Therefore, the combination of industry, 

geographical, and cut-off point levels chosen by previous studies play a crucial role. 

Based on these criteria, this dissertation chooses a two-digit industry as the 

industry level of aggregation, a Planning Region as the regional level of aggregation, 

and a cut-off point of LQ >= 1.5. Therefore, an industrial agglomeration is defined as 

any industry with LQ > 1.5 within a specific Planning Region. 

Once industrial agglomerations are identified and measured at their own level, 

they are aggregated at the regional level to test the hypotheses of this dissertation. 

This dissertation defines a Planning Region with industrial agglomerations as any 

Planning Region with at least three industrial agglomerations (i. e. 3 LQ > 1.5). 

Although this cut-off point could be considered arbitrary, two reasons explain this 

choice. The first reason is to ameliorate methodological individualism as much as 
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possible. In effect, a lower number of industrial agglomerations would make it 

difficult to justify the transition from the industrial agglomeration to the regional level 

described in each of the hypotheses on industrial agglomerations defined in Chapter 3. 

The second reason has to do with validity of the operational definition of clusters, 

which is explained in the next section. 
Despite these reasons, given that different cut-off points could yield different 

results, other alternative measures, including metric ones, are also used. Chapter 5 

performs sensitivity analysis using different measures of industrial agglomerations at 
the Planning Region level, and the results are similar to those using a dummy 

definition. 

b) Clusters 

This dissertation defines clusters as geographically proximate groups of firms 

and associated institutions in related industries, linked by economic and social 
interdependencies; and attempts to measure clusters including their three essential 
dimensions, i. e., the geographical, inter-firm, and inter-organisational or institutional 

network. 

The measurement of clusters is guided by the purpose of this study, previous 

researchers' agreement on the definitional dimensions of clusters and how to measure 

them, data availability, and construct validity. 
This dissertation argues that industrial agglomeration and clusters are different 

phenomena. In particular, clusters are entities in themselves, defined by their three 

essential dimensions, and therefore they constitute a type-concept (Stinchcombe, 

1968: 44). Given that industrial agglomerations and clusters have different constitutive 
dimensions, they differ in kind rather than degree because different values of the 

geographical, inter-firm, and inter-organisational network dimensions yield different 

phenomena rather than a different position along the same continuum (cf. 

Stinchcombe, 1968: 43-44 )66. In effect, as analysed in Chapter 2, if only the 

geographical density dimension is present then the phenomenon is an industrial 

agglomeration rather than a cluster. At the operational definitional level, the same 

happens with entrepreneurship, where three criteria have to be met to define an action 

66 Stinchcombe uses as analogy hydrogen and helium, which are different types based on different 

values of their constitutive parts. 
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as an entrepreneurial effort: concrete efforts (rather than intentions) to set Lip a 
business in the past 12 months, and to be the owner or part-owner of the business. 

Once the qualitative distinction between industrial agglomerations and clusters 
is established on historical and theoretical grounds, and the method to measure 
clusters is defined, the next step is to define the measurement level to be used. 
Clusters can be measured either as categorical or metric variables, but it could be 

argued that using metric scales is better because it avoids the throwing away of 
individual data (Blalock, 1984: 370). Although this is the standard suggestion for 

measuring variables, the criteria related to construct validity, purpose, inter-subjective 

agreement amongst researchers, and data availability followed in this dissertation 

suggest a categorical rather than a metric level of measurement. 
In effect, defining clusters as continuous variables would lead to a kind of 

reductionism that would dissociate the conceptual from the operational definition of 

clusters (cf. Chapter 2). For example, if clusters are defined as the multiplication of 

their three dimensions in metric terms, an industry-Planning Region with a very high 

LQ (for instance 10) but very low inter-firm and inter-organisational networks (for 
instance a value of 2 for each of them) could have a cluster score equal to 40, which is 

higher than a score resulting from an industry-Planning Region with more balanced 

scores in each dimension (for instance, 1.5,4 and 4, respectively, or a total cluster 

score equal to 24). Table 4-3 shows how a metric definition of clusters could 

mistakenly lead to empirically defining an industrial agglomeration as a cluster. 

Table 4-3 
Matching conceptual with metric operational definition of clusters and industrial 

agglomerations 

Networks Inter-firm and inter-organisational networks 

_Geographical 
agglomeration Yes No 

Yes Clusters Industrial agglomerations 
Agglomeration of (1.5 *4*4= 24) (10 *2*2= 40) 
economic activity No Business networks Dispersed atomistic firms 

This problem is not solved using either cluster analysis or normalisation of the 

variables, In the first case, cluster analysis is a classification rather than a 

measurement technique and the clusters that emerge from its application to the data 

would be categorical rather than metric variable S67 . As for using metric normalised 

67 In effect, cluster analysis is a technique to classit) units according to their similarities in terms of 
their values in a-priori defined \ ariables rather than an empirical]) estimation of clusters based on data 
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variables, the purpose of this dissertation is on existence rather than degree of 
clustering (cf. Chapter 1), which means that it would be necessary to have a threshold 
for each of the cluster dimensions. Given the current terminological and empirical 
confusion, it is necessary to isolate the effects of clusters from those of other 
phenomena. Therefore, established clusters are a better empirical setting than 

potential or non-well established ones in which to test hypotheses related to the 
impact of clusters on entrepreneurship, because they are in the best stage to produce 

such an impact. 

In addition to the previous two reasons -i. e. construct validity and purpose- for 

choosing categorical rather than metric measurement, inter-subjective agreement and 
data limitations point in the same direction. With regard to the former, previous 

quantitative research has used categorical variable definition of clusters (cf Sforzi, 

1990; Fabiani, 2000; Porter, 1990; 1998; 2001; 2003; Feser and Bergman, 2 000)68 . As 

for the latter, data limitations on the network dimensions and financial constraints 
have allowed the measurement of the inter-firm and inter-organisational dimensions 

in metric terms in only one third of the German Planning Regions. Therefore, unless a 
Q-sort or related technique is applied to the cluster studies, it is difficult to have a 

complete dataset with network variables measured in metric terms. 

Based on the previous four criteria, Table 4-4 links the conceptual and 

operational definition of clusters, breaking down each one of the cluster definitional 

dimensions to facilitate the measurement process (cf. Singleton and Straits, 

1999: 100). This dissertation measures clusters as the simultaneous presence of the 

geographical agglomeration, inter-firm network, and institutional network dimensions 

for a specific industry within a specific Planning Region. Presence is defined in terms 

of cut-off points, which are LQ > 1.5 69 for the industrial agglomeration dimension and 

value I for the network dimensions. In this latter case, the value I was assigned to an 

(cf. Hair et al. 1998: 473). In other words, the definition of types based on theoretical grounds and 
human judgement (Hair et al 1998: 474; 479; 499) comes first, and the classification of industry-regions 
into industrial agglomerations and clusters comes afterwards. This dissertation has pre-defined four 
categories a-priori based on historical and theoretical considerations: non-industrial agglomerations, 
industrial agglomerations, clusters, and clusters with external networks and defined cut-off points 
based on previous literature. 
6' Even when only quantitative data is used to define cluster templates at the national level (Feser and 
Bergman, 2000; Porter, 2003b) the final output is a set of clusters that is applied at the regional level 
for validation purposes (cf. Feser and 13crgman, 2000; Porter, 2001). 
69 A margin of -. 10 variation was allowed to classify as a cluster those cases NN ith LQ bet\ýCen 1.40 and 
1.50 with both inter-firm and inter-organisational network dimensions equal to one and more than four 
different sources from the literature or experts as e\aluators of the case. For example. the most 
representative industry of the tourism and entertainment cluster in Cologne is Recreational, cultural. 
and sporting activities (SIC 92), with an LQ = 1.46. average network dimensions higher than the 
median split, and an average of 14 different sources evaluating the case. 
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industry-region when the average value of the network dimension was equal to or 
higher than the median (in the case of questionnaires sent to experts) or when the 

dummy variable was equal to I (in the case of literature; cf. Table 4-4 and Figure 4- 

1). 

The previous considerations refer to the unit of observation -i. e. industrial 

agglomerations and clusters- and stress that the phenomenon, rather than statistical 

requirements, should guide the way of measuring it (Blalock, 1984: 371); an approach 

which is in line with the phenomena-driven research feature of this dissertation (cf. 

Chapter 1). 

Once the clusters are identified and measured at their own level, then they are 

aggregated at the regional level to test the hypotheses of this dissertation. As in the 

case of the measurement of clusters, the units of analysis can be measured in either 

metric or categorical terms. An example of the former case is number of clusters 

within the region, while an example of the latter case is that followed in this 

dissertation, which defines a Planning Region with clusters as any Planning Region 

with at least three clusters. 

This decision is not arbitrary, but rather based on two reasons. The first reason 

is to ameliorate methodological individualism. Three clusters within a Planning 

Region can be considered as a representative number of clusters to produce the 

hypothesised effects on entrepreneurship in Chapter 3. The second reason was to 

select the number of clusters within a Planning Region that could yield a good balance 

between the previous criterion, and the agreement between the cluster cases and the 

experts in the regions where the questionnaire was sent. This criterion yields an 

agreement of 90% when three clusters are selected, compared to 80% of agreement 

when all the clusters of the surveyed Planning Regions are considered. 

Despite these reasons, given that different cut-off points could yield different 

results, other alternative measures, including metric ones, are also used. Chapter 5 

performs sensitivity analysis using different measures of clusters at the Planning 

Region level, and the results are similar to those using a dummy definition. 
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c) Clusters with external networks 

Finally, this dissertation defines a cluster as having an external network 
whenever there is the presence of a cluster with external networks for a specific 
industry within a specific Planning Region. As in the case of clusters, the presence of 
external networks is defined in terms of cut-off points, which is the median split (in 

the case of questionnaires sent to experts) or dummy variable =I (in the case of 
literature). 

The same methodology used to identify the network dimension of clusters was 

also used to identify the external network dimension (cf. Table 4-3). In the same vein, 

a Planning Region with clusters with external networks is a Planning Region with at 
least three clusters with external networks. 

d) Summary of the operational definition process 

This dissertation distinguishes between clusters and industrial agglomerations, 
identifies them at the industry-regional level, and then aggregates them at the regional 
level of analysis. This section has addressed these three interrelated tasks based on the 

research purpose of this dissertation, inter-subjective agreement among researchers, 
data availability, and validity criteria. 

Figure 4-1 was the road map for the description of the multiple methods and 

sources used to measure clusters (Section 4.2.2), how the methods and sources were 

used to measure industrial agglomerations and clusters (Section 4.2.3), and the 

validity criteria underlying the whole process. These measurement processes led to 

the identification of 753 industrial agglomerations, 171 clusters, and 114 clusters with 

external networks at the industry-Planning Region level, and 93 industrial 

agglomerations, 27 clusters, and 20 clusters with external networks at the Planning 

Region level. Figure 4-3 shows the relationship between German Federal States, 

Planning Regions (units of analysis), industrial agglomerations and clusters (units of 

observation), using the automotive industry as example. Finally, Appendix E shows 

the three most important clusters of the Planning Regions with clusters and the 

average number of times a cluster within a Planning Region was evaluated either by 

the literature or by a regional expert. 
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Figure 4-3 
Federal States, Planning Regions, Industrial Agglomerations and Clusters 

xalliple: 
itonlome industiý 

dustrial agglomeration 
Southern Thuringia 
Coefficient: 2.35 

Boundaries: 
Federal states 
Planning regions 

Source: adupled. from Rochu undSlernberg (2005). 

4.3.3 Control Variables 

A key requirement for isolating the effect of clusters and industrial 

agglomerations from rival explanations is the control for competing variables, which 

could yield alternative explanations of the changes in the dependent variables 

(Singleton and Straits, 1999)70. 

This dissertation controls for factors at the federal state and Planning Region 

levels. As for the former, it uses a fixed-effect model, which together with the 

functional definition of Planning Regions (cf. Section 4.1) ameliorates the problem of 

spatial autocorrelation (Isard et al. 1998; Keeble and Walker, 1994). As for the latter, 

this dissertation uses different sets of control variables for the cluster-entrepreneurship 

and the cluster-entrepreneurship-regionaI development models. 

70 Please refer to the introduction of the current chapter and to Chapter 6 Section 6.1.3. c) for all the 
research strategies followed to rule out other ri\ al explanations and test the robustness of results. 
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In effect, with regard to the cluster-entrepreneurship model, following previous 
literature (Reynolds et al 1994; Storey, 1994; Keeble and Walker, 1994; Garofoli, 

1994), this study controls for demand size, urbanisation or population density, 

unemployment, personal wealth, general and specific human capital, firm size, in- 

migration, and government, using an average two-year lag in all the cases. 
Demand size accounts for demand of goods and services, one of the 

determinants of entrepreneurship pull, and was measured as population in year 2000. 

Urbanisation or concentrations of people may contribute to entrepreneurship, 

providing entrepreneurial talents and reducing both the cost of access to customers 

and the access to suppliers, and was measured as population density (inhabitants per 

square meter). 

Unemployment, considered as a measure of negative development and measured 
in terms of the unemployment rate for the year 2000, can affect entrepreneurship in 

two opposite ways (Storey, 1994: 63,69). On the one hand, following Knight (1921), 

if unemployment is high, more people would prefer to be self-employed, given the 

shortage of job opportunities. This explanation is related to necessity 

entrepreneurship, assuming that many people who lose their jobs will start a business. 

On the other hand, unemployment could be the result of a shortage of demand and 

therefore this would lead to low rates of firm formation. Empirical studies show that 

unemployment fosters self-employment at the national level (Storey, 1994: 45), and 
firm births at the regional level (Storey and Jones, 1987; Storey, 1994: 71; Reynolds, 

Storey, and Westhead, 1994: 450). However, this should not suggest that sluggish 

macroeconomic conditions are necessary to foster entrepreneurship, given that a 

mixture of findings on this topic still continue to emerge (Storey, 2000: 2). 

Personal wealth, measured in terms of gross value added per head of 

population, provides informal financial resources to start businesses, given that more 

than 99% of business and 90% of funds are provided by informal investors (Bygrave, 

2004). In addition, when considered as an economic growth measure, more wealth 
implies a demand effect, which in turn creates new opportunities for the creation of 

new firms. Personal wealth also leads customers to place new demands on products 

and services, creating opportunities for new technological developments. This 

increasing demand for new products and services triggers the entrepreneurial process 

in order to discover and exploit new opportunities (cf. Reynolds et al. 1994, Verheul 

et al. 2002, and Caree and Thurik (2003). 
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General andspecific human capital provide talents, information, and skills for 

discovering and exploiting opportunities (Storey, 1994: 64; Wiklund and Shepherd, 

2001; Armington and Acs, 2002: 43; Shane, 2003: 69), and are measured in terms of 

employees with university or technical college degrees as a percentage of employees 

covered by social insurance, and a specific GEM question on skills to start a business, 

respectively. 

Firm size is a measure of the structure and specialisation of the regional 

economy, often referred to as either flexible specialisation (Piore and Sabel, 1984; 

Reynolds et al. 1994) or industrial district effect (Becattini, 1989; Costa-Campi and 
Viladecans-Marsal, 1999), which is deemed important for both entrepreneurship 

(Reynolds et al. 1994: 447; Garofoli, 1994) and regional development (Armstrong and 
Taylor, 2000; Acs and Armington, 2004). Following previous literature, firm size is 

measured as the percentage of employees in small firms less than 50 employees over 

total employment (Reynolds et al. 1994: 447; Guesnier, 1994: 356; Garofoli, 

1994: 388). 

In-migration is viewed as an important factor contributing to both 

entrepreneurship (Storey, 1994; Keeble and Walker, 1994: 414) and regional 

development (Armstrong and Taylor, 2000), stimulated by regional differences in 

wages (Armstrong and Taylor, 2000: 140,164), residential amenities and preference 

considerations (Keeble and Walker, 1994; Malecki, 1997). In-migration has both a 

supply and demand effect, given that it increases the demand for goods and services 

and the supply of potential entrepreneurs (Reynolds et al. 1994; Keeble and Walker, 

1994). Following previous literature (Keeble and Walker, 1994: 415), in-migration is 

measured as the number of in-migrants per 1,000 inhabitants. 

Finally, government policy on entrepreneurship is argued to be an important 

factor for both entrepreneurship (Storey, 1994: 70; Reynolds et al. 1994: 447) and 

regional development (Armstrong and Taylor, 2000; Van Stel and Storey, 2004). It 

was difficult to obtain information on government policies at the Planning Region 

level given that this level is not a political-administrative area. In addition, most 

policies on entrepreneurship in Germany are basically at either the national or the 

state level (Sternberg, 2005; Sternberg, personal communication; cf. Garofoli 

(1994: 389) for the Italian case; Van Stel and Storey (2004) for the UK case; and 

Storey (2003) for other countries). To account for potential omitted variable bias, two 

strategies were followed. The first one, already included in the thesis, was the control 

for all supra-regional factors, and therefore for policies on entrepreneurship at the 
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State level, using OLS fixed-effect models. The second strategy, following Garofoli 

(1994: 389) and Keeble and Walker (1994: 415), was to create a dummy variable with 

value =I for those Planning Regions with at least one technological centre and value 

=0 (cf. wAw. adt-online. de/zentren/karte. htm). Those regions with technological 

centres are then considered as a proxy for assisted areas. 
As regards the cluster-entrepreneurship-regionaI development, and following 

previous literature (Reynolds, 1994; Van Stel and Storey, 2004; Acs and Storey, 

2004; Armstrong and Taylor, 2000; Sternberg, 2005), this dissertation controls for 

demand size, urbanisation, unemployment, personal wealth, human capital, lagged 

employment growth, and technology, factors that could affect the level of regional 
development as measured in terrns of employment growth. Given that regional 
development is measured for the period 2001-2002, all the variables are lagged by one 

year. The description and measurement of demand size, population density, 

unemployment, personal wealth, general human capital, firm size, in-migration, and 

government policy are the same as in the case of the cluster-entrepreneurship model. 

However, previous literature has found mixed results for the impact of population 

density on employment change (cf. Van Stel and Storey, 2004). As for human capital, 

previous research has found that the level of human capital in a region is associated to 

employment growth in the same region (Rauch, 1993) because it provides talents for 

regional development. Finally, this dissertation controls for reverse causality and 

potential endogeneity including lagged employment for the period 1999-2001 given 

the positive path dependency in the development of regions (Van Stel and Storey, 

2004; cf. Arthur, 1989; Krugman, 1991). In effect, regional development in a previous 

period could affect both clusters and regional development, and therefore it is both a 

special case of reverse causality -i. e. regional development causing clusters- and 

potential endogeneity -i. e. an omitted variable affecting both an independent variable 

and the dependent variable of the model. Cultural differences at the supra-regional 

level (Van Stel and Storey, 2004) such as those between East and West Germany are 

taken into account by OLS fixed-effects. 

Technological sophistication could be considered as one of the factors 

contributing to economic development according to endogenous growth theory 

(Romer, 1990) and is measured as the percentage of employment in R&D-intensive 

industries. However, either zero or negative impacts could be expected in terms of job 

creation (Porter, 2003; Malecki, 1997). 
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4.4 Accuracy of operational definition and identification of entrepreneurial 

activity and clusters 

The phenomenon-driven nature of this study makes measuring and identifying 

entrepreneurship and clusters a challenge, In effect, both are complex phenomena and 
if the aim is to identify them as close to reality, rather than to use readily available 

secondary data as proxies, accuracy is an important criterion. 
The literature uses two criteria to evaluate the accuracy of an operational 

definition: validity and reliability (Reynolds et al. 2005). Validity is the extent to 

which the operational definition captures the concept under study (Yin, 1994; 

Singleton and Straits, 1999; Reynolds et al. 2005). Reliability is the degree of stability 

of the results when the operational definition is used, that is, the outcomes of the 

operational definition are not dependent on the observations or subjective judgement 

of one individual (Singleton and Straits, 1999; Reynolds et al. 2005). 

Given the phenomena-driven orientation and the focus on ameliorating same 
level reductionism, validity is a major research outcome in this dissertation. A major 

criterion to improve validity is inter-subjective agreement (Singleton and Straits, 

1999; Reynolds et al. 2005), and a basic research strategy to improve validity is the 

extensive review of the academic and policy-oriented literature to capture the nature 

of the concept, its essential dimensions, and how to measure it (Singleton and Straits, 

1999: 120). 

The extensive review carried out in Chapter 2 shows that a definition of both 

entrepreneurship as the creation of organisations and a definition of clusters as 

geographically proximate and interdependent groups of firms and other non-business 

organisations capture the essential dimensions present in most definitions. 

With regard to entrepreneurship, the operational definition of GEM captures the 

essential dimension of creation of organisations and therefore includes innovative and 

non-innovative new firms, high and low growth potential new firms, solo and team 

entrepreneurship. In other words, innovation, high growth, and the solo entrepreneur 

are not essential dimensions of entrepreneurship but contingent features. Then, 

different values in these latter features allow different types of entrepreneurship such 

as opportunity versus necessity-oriented entrepreneurship and high growth potential 

and low growth potential entrepreneurship (cf. Reynolds et al. 2005). The capturing of 
the essential features of entrepreneurship in the operational definition is important to 

obtain the big picture before carrying out fine-grained analysis. For example, defining 
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entrepreneurship in terms of innovative and high growth potential new firms would 
identify "a much smaller subset of the larger group involved in creating new business 

entities; less than 10% in most countries" (Reynolds et al. 2005). 

As for clusters, the proposed operational definition in terms of geographical 
density, inter-firm and inter-organisational networks also captures the essential 
dimensions of clusters and therefore includes SME and large firms, national and 
international firms and organisations, high-tech and traditional industries. Then, 

different values in these latter features allow different types of clusters such as high- 

technology clusters, innovative milieu, and industrial districts (cf. Chapter 2, section 

2.3.2. a). 

Given that there are no direct measures of reliability for either the 

entrepreneurship (Reynolds et al. 2005) or cluster concepts, indirect strategies were 

applied to assess the reliability of the identified entrepreneurship and cluster 

outcomes. For example, in the case of entrepreneurship, strategies such as different 

survey firms using the same survey instrument or comparing GEM entrepreneurship 

counts, to those of secondary data after taking into account the differences among 

both methods, yield fairly similar results (Reynolds et al. 2005). As for clusters, the 

strategies are more limited given that there is no secondary data on clusters in 

Germany to use as a benchmark. The only two available sources (Glassman and 

Voelzkow, 2001: 83; Sternberg and Litzenberger, 2003) include geographical 

agglomeration measures, therefore considering one rather than the three definitional 

dimensions of clusters. One of the main arguments of this dissertation is that clusters 

are different from industrial agglomerations and they produce different results, 

therefore measures to capture the former would necessarily differ from measures to 

capture the latter. Despite these considerations and limitations, inter-code reliability is 

used in this dissertation to indirectly assess the validity of the identified clusters and 

the reliability of the cluster operational definition. 

This dissertation uses three generic strategies to improve validity during the 

process of creating and applying the cluster measure (Yin, 1994: 34)7 1. The first 

strategy is the use of multiple sources of evidence focusing on inter-subjective 

agreement to capture the nature of the concept, its essential dimensions, how to 

measure it, and how to identify specific clusters (cf. Yin, 1994; Singleton and Straits, 

1999: 120). The use of multiple sources of evidence is one of the main strategies of 
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this dissertation and it is based on five main sources of information: theoretical 
literature on clusters, academic case studies, policy cluster studies or descriptions, 

regional experts, and secondary information on establishment to compute 
agglomeration indices. In particular, more than 70 sources on cluster cases were used 
to identify specific clusters. The second strategy is to establish a chain of evidence 
(Yin, 1994: 78; 98) or explicit links between the main components of the research 
structure of this dissertation, that is; the research questions, unit of analysis, 
conceptual and operational definitions, hypotheses, and data (cf. Figure 1-4 in Chapter 

1). The third strategy is to access the knowledge of key informants in order to 

conceptualise clusters as realistically as possible, and to identify specific cluster cases. 
These validity strategies are used and described in different parts of this 

dissertation, especially in the present chapter. Table 4-5 summarises these strategies 
that were applied in the stages of creation of the operational definition and 
identification of clusters. Appendix F describes these strategies based on the 
definitions provided throughout the present chapter. 

4.5 Research Method 

Once the datasets are properly assembled and clusters identified, two main 

statistical methods will be used in order to test the hypotheses of the study: 
hypotheses testing and multiple regression analysis. 

Hypothesis testing is used in the cluster-entrepreneurship model to assess 

whether there are significant differences between regions with clusters and regions 

without clusters, as suggested in some literature whenever two populations are 

compared (Singleton and Straits, 1999). 

The most precise results are obtained using parametric tests such as the t-teSt72. 

Given the directionality of the hypotheses, a one tailed "t" hypothesis test will be 

applied. 

While hypotheses testing allows comparisons to detect whether differences exist 
in the level of entrepreneurship, it does not test the role of clusters in explaining such 
differences vis-A-vis other competing variables. This goal is achieved by employing 

71 As to entrepreneurship, its operational definition and application has been deýeloped and 
extensively documented by Paul Reynolds and a group of researchers of the GEM consortium, to 
whom I refer (cf. Reynolds et al. 2004; 2005). 
72 The assumptions underl) ing this coefficient have been met in this dissertation. Details can be found 
in Appendix G. 
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multiple regression analysis, which explains variations in the dependent variable by 

estimating the influence of several independent variables on it (Hair et al. 1998). 

In particular, this dissertation uses OLS fixed-effeCtS73 . This regression model 

allows controlling for supra-regional factors affecting the dependent variable. In other 

words, all potential factors at the federal state level affecting the start-up rate at the 

Planning Region level are ruled out. Therefore, comparing a fixed-effect model to a 

non-fixed-effect one, there will be a Under effect on entrepreneurship whenever the 

respective R-squares of both models significantly differ from one another. This 

model, together with the functional definition of Planning Regions (cf. Section 4.1), 

will also ameliorate the typical problem of spatial autocorrelation in regional studies 

(Keeble and Walker, 1994) that violates the assumption of uncorrelated error term in 

the OLS method (Isard et al 1998; Keeble and Walker, 1994). In particular, the 

critical East-West Germany effect (Wagner and Sternberg, 2003) will be more than 

captured, because fixed-effect controls at the federal state level, which is lower than 

the East-West geographical aggregation. 

This dissertation is not interested in isolating which specific supra-regional 

factors could affect the level of entrepreneurship at the regional level and therefore a 

fixed-effect model, given its simpler assumptions, is preferred to random-effect 

models (cf. Wooldridge, 2003; Cohen et al. 2003; Balock, 1984: 354)74. 

73 Several tests were run to verify whether OLS assumptions were met (Wooldridge, 2003), which have 
been met in this dissertation. Details can be found in Appendix G. 
74 Cf. Section 1.4 in Chapter 1. Given that the model used in this dissertation is a single level model 
therefore techniques such as hierarchical linear modelling are not necessary. 
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5. RESULTS 

This chapter presents the empirical results from testing the hypotheses 

formulated in Chapter 3 using the data, operational definitions, and research methods 
described in Chapter 4. Section 5.1 shows the descriptive statistics and correlation 

among variables. The results are presented first for the cluster entrepreneurship model 
(Section 5.2) and then for the cluster-entrepreneurship-regionaI development model 
(Section 5.3). These two sections also present the results of both testing the 

assumptions of all the statistical techniques, and running three different types of 

sensitivity analysis to test the robustness of the results. Appendices G and H include 

the details of these two statistical analyses. 

This chapter focuses on testing the hypotheses of the study, the methodological 

assumptions of the statistical techniques, and the robustness of the results. The 

interpretation and discussion of results are integrated with the conclusions of this 

study in the last chapter of the dissertation. 

5.1. Descriptive statistics and correlation among variables 

Tables 5-la-b show the descriptive statistics and correlation matrix for all the 

variables used in both the cluster-entrepreneurship and the cluster-entrepreneurship- 

regional development models. As a first approximation to hypotheses testing, the 

correlation matrix shows that contrary to HI, the industrial agglomeration measure 

shows a low positive and non-significant correlation with entrepreneurship. However, 

in line with H2 and H4, regions with both clusters and clusters with external networks 

show a positive significant correlation with entrepreneurship. 
The correlation matrix also shows many cases of highly correlated variables, 

which could affect the efficiency of the estimators of the multiple regression model. 
This issue is analysed in Section 5.2.2. 
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5.2 Cluster-entrepreneurship model 

5.2.1 T-test analysis of hypotheses 

Table 5-2 shows the t-test results of comparing entrepreneurship in regions with 

and without industrial agglomerations, clusters, and clusters with external networks, 

using both the individual (n = 29,633) and regional (n = 97) datasets. I focus on I- 

tailed test (p < t), given the directionality of all the hypotheses. 

Hypotheses testing shows that HI and H3b are not supported, while H2, Ma, 

H4 and H5 are supported. In effect, the level of entrepreneurship is lower in regions 

with industrial agglomerations (H I: t=-. 01; p<t= . 50) and higher in regions with 

clusters (1-12: t=2.25; p<t= . 013) compared to entrepreneurship in regions without 
industrial agglomerations and clusters, respectively. When comparing the differential 

impact of regions with clusters and industrial agglomerations on entrepreneurship, the 

former is higher than the latter (1-13a: the t value for clusters is positive and significant 

and the t-value for industrial agglomerations is negative and not significant), therefore 

not supporting 1-13b. Also, entrepreneurship in regions with clusters with external 

networks is higher than entrepreneurship in regions without clusters with external 

networks (1-14: 2.67; p<t= . 004). Finally, regions with clusters with external 

networks have more entrepreneurship than regions with industrial agglomerations 

(1-15: the t-value for clusters with external networks is positive and significant and the 

t value for industrial agglomerations is negative and not significant). 
To get a sense of stability in our results, I ran sensitivity analysis using nine 

different measures for industrial agglomerations and clusters, obtaining similar 

resu ItS76. 

76 Sensitivit) anaINsis using Ilive additional measures for industrial agglomerations and four additional 
measures for clusters shows similar results (cf. Appendix 11). 
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5.2.2 Multiple regression analysis of hypotheses 

These results show that there is a statistically significant difference in 

entrepreneurship between clusters, and clusters with external networks and non- 

clusters. However, they do not provide information on the role of clusters in 

explaining such differences vis a vis other competing variables. This goal is achieved 

using multiple regression models. 
The nature of the research questions, hypotheses, and measurement process 

suggest the use of OLS estimators. Before running OLS models, I performed several 

tests to check some of the assumptions underlying this technique, and results were 

satisfactory 78 
. 

Also, despite the high correlation of many independent variables (Table 

5-1b), I decided to keep them all because potential multicollinearity only affects the 

efficiency of the estimators, while potential omitted variables affect both bias and 

efficiency (Wooldridge, 2003). Two alternative tests show that multicol linearity is not 
79 an issue 

After checking for normality and multicol linearity, and performing the 

appropriate transformations in the control variables, I ran six OLS models. Table 5-3 

reports the results of the OLS fixed-effects regressions, explaining the impact of 
industrial agglomerations and clusters on entrepreneurship after controlling for all 

potential factors at the State level. A hierarchical method of entering variables was 
followed, entering first the control variables, and then the three independent variables 

according to each one of the hypotheses (Cohen et al 2003: 158). Also, we report 

unstandardised regression coefficients, which are more meaningful in case of 

categorical variables (Cohen et al 2003: 316). All the models are adjusted by the 

robust standard error option in order to account for potential heteroscedasticity. 

Model I presents the base model with only the control variables included. As 

previous research suggests, unemployment, specific human capital, in-migration, and 
firm size are positively related to entrepreneurship, but only the first two are 

significant; on the contrary, the other five control variables show an opposite sign to 

what is suggested in the literature, but none of these variables is significant. To 

improve the statistical significance of the overall model (Hair et a]. 1998: 182), and 

following the rules for removing control variables in the regression model 

(Wooldrige, 2003: 88-100), the control variables population (t = . 19), government (t = 

" For a summary of these assumptions see Appendix G. A detailed explanation can be found in 
Wooldridge (2003). 
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. 19), and general education (t = . 44) were excluded from the analy SiS. 80 As a result, 
the overall fit of the model increased from IF > 0.007 to F>0.005, R-squared 

remained the same (0.37), and adjusted R-squared increased from 0.16 to 0.18 after 
including the industrial agglomeration variable (cf. Table 5-3 columns (1) and (2 ))81. 

Model 2 includes the control variables and the industrial agglomeration 
variable. Contrary to H I, the existence of industrial agglomerations is negative and 
not statistically significant (t = . 94). The control variables show the same results as in 
Model 1, with the exception of specific human capital that becomes significant. 

Model 3 includes the control variables and the cluster variable in order to test 
H2. Results are stable compared to Model 2 and the cluster variable is positive and 

significant (t = 2.21). There is also a significant increase in the R-squared value (from 

. 37 to . 39) and the statistical significance of the overall model (from F>0.0005 to F> 

0.0000). These results support H2, meaning that entrepreneurship in regions with 

clusters is higher than entrepreneurship in regions without clusters. Calculating from 

the regression coefficient, the presence of at least three clusters within a Planning 

Region is associated with a 1.013% point increase in the entrepreneurship rate for the 

region compared to regions with less than three clusters, holding all the other factors 

constant. The size effect is important, because it represents 22% (1.013 / 4.68) of the 

average entrepreneurship rate for the whole Germany. This result is similar to that 

using the t-test, given that the regression coefficient of a dummy-coding variable 

represents the difference in means between the target group -i. e. regions with 

clusters- and the control group -i. e. regions without clusters-, but with the advantage 

of controlling for other competing factors. 

Comparing Model 2 and Model 3 allows testing hypotheses H3a-b. This 

comparison supports H3a, given that the cluster coefficient is positive and significant 

while the industrial agglomeration coefficient is negative and not significant. Model 4 

shows a different way of testing H3a-b, including both industrial agglomerations and 

clusters within the same model. Given the nested definition of these variables, the 

interpretation of the coefficient changes (Cohen et al. 2003: 320; 374). However, 

results are stable compared to the previous method, given that industrial 

79 Cf. Appendix G. 
go Two rules that ser\e this purpose are the exclusion of correlated ýariables that have no correlation 
with the dependent variable (cf. Wooldridge. 2003: 88-100.198), beginning with those variables \ý ith 
the lowest t-values. For example, go\ ernment policy is correlated ýN ith neither entrepreneurship nor an) 
of the control variables of the model, but it was excluded given its low t-value. 
81 For the comparison between R-squared and adjusted R-squared see Wooldridge (20031999) and Hair 
et al. (1998: 182). 
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agglomerations are negative and not significant, and clusters are positive and 

significant (t = 2.29). There is also a significant increase in the R-squared value (from 

. 37 to . 40) and the statistical significance of the overall model (from P>F0.0005 to P 

>F0.0000). Therefore, entrepreneurship in regions with clusters is higher than 

entrepreneurship in regions with industrial agglomerations, supporting Ma and 
failing to support 1-13b. 
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Model 5 includes the control variables and the cluster with external networks 
(CEN) variable to test H4. Results are again very stable compared to the previous 

models and CEN is positive and significant (t = 2.54). These results support 1-14, 

meaning that entrepreneurship in regions with CEN is higher than entrepreneurship in 

regions without CEN. Calculating from the regression coefficient, the presence of at 
least three CEN within a Planning Region is associated with a 1.27% point increase in 

the entrepreneurship rate for the region, compared to regions with less than three 

CEN, holding all the other factors constant. The size effect is important, because it 

represents 26% (1.27 / 4.68) of the average entrepreneurship rate for the whole of 
Germany. 

Finally, comparing Model 2 and Model 4 allows the testing of hypothesis H5, 

which is supported, given that the CEN coefficient is positive and significant while 

the industrial agglomeration coefficient is negative and not significant. Model 6 

shows a different way of testing H5, including both industrial agglomerations and 
CEN within the same model. Again, given the nested definition of these variables, the 

interpretation of the coefficient changes (Cohen et al. 2003: 320; 374). However, 

results are stable compared to the previous method given that industrial 

agglomerations are negative and not significant, and CEN are positive and significant 

(t = 2.59). There is also a significant increase in the R-squared value (from . 37 to . 41) 

and the statistical significance of the overall model (from P>F0.0005 to P>F 

0.0000). Therefore, entrepreneurship in regions with CEN is higher than 

entrepreneurship in regions with industrial agglomerations, supporting H5. 

5.2.3 Sensitivity analysis and robustness of results 

To get a sense of the stability of the results, I ran a sensitivity analysis using the 

final model with alternative measures of industrial agglomerations, clusters, and 

entrepreneurship, while keeping the other variables constant. 

As for the sensitivity of results to different measures of industrial 

agglomerations and clusters, Appendix H-b shows the robustness of the results of the 

original model presented in Table 5-3 (cf. Appendix H-b, column 1), as compared to 

the five additional models with alternative measures of industrial agglomerations and 

clusters. All the models show the same results for the control variables, a negative 



243 

coefficient for the industrial agglomeration variable, and a positive coefficient for the 

cluster variable. 
With regards to the sensitivity of results to different measures of 

entrepreneurship, the total entrepreneurship activity (TEA) measure was broken-down 

into four specific components -i. e. young, nascent, necessity, and opportunity 

entrepreneurship. Appendix H-c shows the robustness of the results of the original 

model (column 1), as compared to the four additional models with the four alternative 

measures of entrepreneurship. This Appendix shows that the results are basically the 

same as those of the original model, even though the Young Entrepreneurship model 
(column 5) is not significant at 10% (Prob. >F=0.3031). The only two exceptions 

are the lack of significance of the cluster variable for the Opportunity and Young 

models (p < 0.129 and p<0.134, respectively), and the lack of significance of two 

control variables: unemployment and specific human capital for all the models. In all 

the cases, the direction of the signs remains the same as in the original model. 

5.2.4 Post-regression diagnosis 

Finally, I performed post-regression diagnosis tests using the residuals to double 

check that the regression coefficient was not biased, that is, that there was not 

unobserved heterogeneity hidden in the residuals". As for the effectiveness of the 

OLS fixed-effect to control for supra-regional factors, comparing fixed-effects to a 

non-fixed effects model shows a significant increase in R-squared (R-squared = . 40 

vs. R-squared = .21, respectively; cf. Table 5-3, column 4). Given that the f ixed-effect 

model basically controls for all the factors at the Federal State level, this means that 

there is a Ldrider effect on entrepreneurship, and that all the supra-regional factors 

taken as a whole have been controlled for. 

5.3 Cluster-entrepreneurship-regionaI development model 

5.3.1 Multiple regression analysis of hypotheses 

82 , Fypical post-regression diagnosis aims at both bias and efficiencý. Howe\ er, the focus here is just on 
bias because I have already got significant results for the hypotheses, Nýhich means that increasing the 

efficiency of the model will yield even more significant results. Appendix G shows the post-regression 
diagnosis tests and the conclusion is that the final model does not present problems of bias from the 

statistical standpoint. 
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All the checking carried out for the previous model also applies to the cluster- 
entrepreneurship-regional development model (cf. Sections 5.1 and 5.2.2). In 

addition, as suggested by the literature (Cohen et al. 2003: 267,378), 1 centred the 

entrepreneurship variable, the only metric independent variable that enters into 
interaction. 

I ran three OLS models to test the hypotheses, Table 5-4 reports the results of 
the OLS fixed-effects regressions, explaining the moderating impact of industrial 

agglomerations and clusters on the relationship between entrepreneurship and 

regional development, after controlling for all potential factors at the State level, A 

hierarchical method of entering variables was followed, entering first the control 

variables (Model 1), then the independent variables (Model 2), and finally the 
interaction factors (Model 3) (Cohen et al. 2003). As in the cluster-entrepreneurship 

model, I report unstandardised regression coefficients, and all the models are adjusted 
by the robust standard error to account for potential heteroscedasticity. 

Table 5-4 shows that the results for both the control and independent variables 

are stable across the three models. Also, the F-statistic is significant in all of them. 

Finally, R-squared increases by 3% from the base to the main effect model and by 4% 

from the main to the interaction model, indicating a better fit of the interaction model 

and that, overall, there is an interaction effect. 

Model 3 shows the regression coefficients of the interaction factors and their 

significance level. In general, the control variables show the sign suggested by in the 

literature, with the exception of general human capital, which is negative. The 

negative lagged employment growth could reflect the German economy entering into 

recession in 2002, which implies a change in the economic cycle. Finally, the negative 

and significant impact of technology on regional development is in line with the 

empirical results of Porter (2003) and Hughes (2003) (cf. also Malecki, 1997 and 

Sachs, 2004). 

As to the results for the hypotheses, 83 as suggested by H6b and contrary to H6a, 

industrial agglomerations negatively moderate the relationship between 

entrepreneurship and regional development, although results are not significant. On 

the contrary, clusters positively moderate that relationship, and the results are 

significant, supporting H7a and not supporting H7b. In effect, the interaction term is 

positive and significant at 1%, which means that there is less than 1% probability that 

83 1 folloNN Aiken and West (1993: 11) and Wooldridge (2003: 232) in the interpretation of the beta 

coefficient of the interactions and their significance level. 
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the result has been produced by chance. This result shows that clusters leverage the 
impact of entrepreneurship on regional development. Finally, comparing the 

coefficients of the interaction factors, these results show that the contribution of 
entrepreneurship to regional development in regions with clusters is higher than that 
in regions with industrial agglomerations, thus supporting H8b and failing to support 
H8a. 

The results are significant not only from the statistical standpoint (t-values) but 

also from the economic standpoint (regression coefficient). In effect, entrepreneurship 
in regions with clusters improves employment change rate by 

. 4% (. 004 * 100), which 
is important given that the average rate of employment change was -1%, within a 

range of -5% to +1.5% for the whole Germany (cf. Table 5-1a). Further analysis 

shows that the positive difference between regions with clusters and regions without 

clusters holds for different values of entrepreneurship, which improves the robustness 

of the results (cf. Cohen et al. 2003). 

5.3.2 Sensitivity analysis and robustness of results 

To check the stability and robustness of these results, I ran a sensitivity analysis 

using the final model with alternative measures of industrial agglomerations and 
different time lags between entrepreneurship and regional development, while 
keeping the other variables constant. 

As for the sensitivity of results to different measures of industrial 

agglomerations and clusters, Appendix H-d shows the robustness of the results of the 

original model presented in Table 5-3 (cf. Appendix H-d, column 1) as compared to 

the three additional models with alternative measures of industrial agglomerations and 

clusters. All the models show the same results for the control variables, a negative and 

non-significant coefficient for the interaction between entrepreneurship and industrial 

agglomeration and a positive significant coefficient for the interaction between 

entrepreneurship and clusters. 

As regards the sensitivity of results to different time lags between 

entrepreneurship and regional development, Appendix H-e shows that the results of 

using 6 months (original model presented in Table 5-4), 12 months, and 18 months 

are the same. However, this time lag analysis has to be considered as exploratory, 

given that longer time lags should be considered to analyse the impact of 

entrepreneurship and regional development over time (cf. Acs and Storey, 2004). 
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5.3.3 Post regression diagnosis 

Finally, I performed post-regression diagnosis using the residuals to check that 

the regression coefficients were not biased. Firstly, with regard to the effectiveness of 

the OLS fixed-effect to control for supra-regional factors, comparing fixed-effects to 

non-fixed effects models shows a significant increase in R-squared (R-squared = . 33 

vs. R-squared = . 20, respectively). Secondly, plotting the residuals against the fitted 

employment growth values, and performing the t-test, shows that the residuals have 

constant variance -i. e. there is no heteroscedasticity. Finally, all the independent 

variables show linearity when plotted against the residuals. 
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TABLE 5-4 
OLS fixed-effects: Impact of Industrial Agglomerations and Clusters on 

relationship between Entrepreneurship and Regional Development 

Model (1) 
Base Model 

(2) 
Main Effects Model 

(3) 
Interaction Model 

Depend ent Variable Regional development Regional development Regional development 
Variables Hypothesis H8a-b 
Population 1.198 

(0.11) 
Population density 0.312 0.366 0 367 

(1.86)+ (2.3 1)* (2 22)* 
General human capital -0.145 -0.131 -0 108 

(3.78)** (3.5 3) ** (3 06)** 
Personal wealth 0.221 0.304 0.295 

(2.02)* (2.96)** (2.8 2) ** 
Lagged reýional development 4049 -0.060 -0.077 

(2.24)* (3.43)** (3.71)** 
In-migration 0.046 

(0.40) 
Firm size 0.000 

(0.55) 
Technology -0.033 -0.038 -0,040 

(2.06)* (1.79)+ (1.99)+ 
Government policy 0.019 0.019 0.017 

(2.70)** (2.75)** (2.65)** 
Entrepreneurship (centred) 0.000 0.002 

(0,19) (0.93) 
Industrial agglomeration -0.009 -0.007 

(1.66) (1.67) 
Cluster 0 007 0.005 

(2 98)** (3.5 1)* " 
Entrepreneurship * industrial 
agglomeration H6a-b 

-0.002 

Entrepreneurship * clusters Oý004 
H7a-b (3.92)** 

Constant -0.052 -0.050 -0.057 
(2.79)** (2,88)** (3.73)** 

Observations 97 97 97 
R-squared 0.38 0.41 0.45 
Prob >F 0.0000 0.0000 0.0000 

1 Delta R-squared 0.03 0.04 
R-squared - non-fixed 0.15 0.14 0.18 
Aqj R-squared 0.18 0.22 0.25 

Note: 
Robust t statistics in parentheses, 
+ significant at 10% ;* significant at 5%; ** significant at 1% 
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5.4 Summary of the results 

In sum, I find that clusters matter to both entrepreneurship and the relationship 
between entrepreneurship and regional development, but industrial agglomerations do 

not. These results are robust due to both the research strategies to control for omitted 

variable bias explained in Chapter 4, and the running of sensitivity analysis in the 

present chapter. Sensitivity analyses show that results do not change 'Ahen different 

industrial agglomeration, cluster, and entrepreneurship measures, and different time 
lags between entrepreneurship and regional development are used. 

Table 5-5 shows a summary of the results of the OLS fixed-effects models. 
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6. DISCUSSION AND CONCLUSION 84 

This dissertation aims to make a theoretical and practical contribution to meet 

the need for studies on the impact of clusters on both entrepreneurship, and the 

relationship between entrepreneurship and development at the regional level of 

analysis. 

The motivation underlying this aim is the gap between the academic and policy 
interest in clusters and entrepreneurship and the little research on their relationship 

and joint impact on development at the regional level. This gap is the result of 

conceptual, theoretical, and methodological constraints that prevent the building of 

theoretical frameworks upon which to build empirical research to inform policy. From 

the conceptual standpoint, different phenomena such as the entrepreneur and 

innovation or clusters and industrial agglomerations are used interchangeably, without 

considering the different antecedents and consequences underlying these realities. 

From the theoretical standpoint, the rich variety of approaches have not consolidated 

yet to set a strong theoretical basis in the entrepreneurship, cluster, and regional 

development fields. In addition, more research taking the region both as unit of 

analysis and object of development is needed in the three fields. Finally, from the 

methodological standpoint, the previous conceptual and theoretical constraints, 

coupled with lack of data availability, undermine the empirical methods used to 

measure and identify entrepreneurship, clusters, and regional development and test 

their relationships. These research limitations have their policy correlate, because 

defining the object of policy (conceptual level) and the actions to achieve the desired 

outcomes (theoretical level), are the necessary steps needed to evaluate those 

outcomes at a later stage (methodological level). Too much flexibility in the definition 

of the object of policy and the consequent lack of understanding of the mechanisms 

underlying it result in a list of unconnected policy actions, which undermines policy 

evaluation (cf. Chapter 1, Section 1.1). 

Given these constraints, this dissertation is phenomena rather than theory or 

method-driven, and is based on four criteria to make a theoretical and practical 

contribution: the what (concepts), the how (relationships), the why (theories and 

assumptions), and the whatfor (implications) (cf Reynolds, 1971; Whetten, 1989; 

Singleton and Straits, 1999). The first three criteria are the basic building blocks for a 

84 Please refcr to the note in Chapter I Section 1.3 on existence of established clusters throughout this 
Chapter. 
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theoretical contribution and are related to the theoretical goals of understanding and 

explaining (Reynolds, 1971; Whetten, 1989; Singleton and Straits, 1999); the fourth 

criterion is the basic building block for a practical contribution and is related to the 

practical goal of control, change (Reynolds, 1971: 4) or prescription. 
Based on this set of criteria, the present study seeks to answer three research 

questions to understand and explain the impact of clusters on both entrepreneurship 

and the relationship between entrepreneurship and regional development: (1) Is the 
level of entrepreneurship in regions with clusters higher than that of regions without 

clusters?; (2) Is the relationship between the level of entrepreneurship and regional 
development stronger in regions with clusters than in regions without clusters?, - (3) If 

regions with clusters are associated with different levels of' entrepreneurship and 

stronger relationships between entrepreneurship and regional development, what 
factors explain those differences? 

Table 6-1 surnmarises the framework built on these four criteria and three 

research questions and shows how each chapter of this dissertation has provided the 

content to make a theoretical and practical contribution. The theoretical contribution 

is related to the comprehension, description, and explanation of how and why clusters 

are associated to both entrepreneurship, and the relationship between entrepreneurship 

and regional development. The practical contribution is related to prescription; 

providing theoretical and empirical bases for future research and policy making to 

foster regional development through entrepreneurship and clusters. 

To reach the outcomes summarised in Table 6-1, Chapter 2 extensively 

reviewed the literature to understand the phenomena at different levels and then 

filtered the main conceptual isations and theories to explain their relationship. As a 

result, it showed how same-level and different-level reductionism inherent to the 

multidimensional and multilevel nature of entrepreneurship, clusters, and regional 
development, prevent understanding and theory building. Based on these theories and 

criteria, Chapter 3 built the model and formulated the hypotheses to answer the 

research questions of this dissertation, paying particular attention to linking the 

concepts to their specific theories, and the industry to the regional level of analysis. 
Then, Chapter 4 linked the theoretical part -i. e. research problems, questions, goals, 

and models- with the empirical part -i. e. empirical setting and research methods for 

data collection, analysis, and interpretation-, thus setting the methodological basis for 

testing the hypotheses of the present study, which is done in Chapter 5. 
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The present chapter elaborates the theoretical contributions and practical 
implications of this dissertation, based on the outcomes of each chapter in terms of 
What, How, Why, and Whatfor. Section 6.1 elaborates on the theoretical contributions 

of this dissertation in terms of the What (Section 6.1.1), How (6.1.2), and Why (6.1.3) 

criteria. In particular, Section 6.1.2 answers the first two research questions of this 

study and Section 6.1.3 answers the third research question. Section 6.2 elaborates the 

practical implications for academics and policyrnakers. Finally, Section 6.3 discusses 

the limitations of this study, which may provide opportunities for future research. 
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6.1. Theoretical contribution 

This dissertation develops and tests the first theoretical model to understand and 

explain the differential impact of industrial agglomerations and clusters on both 

entrepreneurship, and the relationship between entrepreneurship and development at 
the regional level. The results show that clusters matter to entrepreneurship and the 

relationship between entrepreneurship and development at the regional level, but 

industrial agglomerations do not. 
The underlying logics to understanding and explaining the relationships of the 

model are also theoretical contributions. These underlying logics are the use of the 

socio-economic approach to integrate theoretical explanations, its application to the 

hypotheses of this dissertation, the elaboration of the intrinsic paradigm and its 

distinction from the instrumental one, and the theoretical transition from the cluster 
level to the regional one (cf. Chapter 2, Section 2.4 and Chapter 3, Section 3.1). 

These theoretical contributions apply equally to the entrepreneurship, economic 

geography, and regional development literatures. However, this dissertation also 

contributes individually to each one of these fields. 

As for the entrepreneurship literature, although this dissertation focuses on 

entrepreneurship as the creation of organisations, it provides an integrated framework 

including the relationship between the main conceptual isations of the phenomenon so 

far (Chapter 2, Section 2.2.1) and, based on Reynolds et al. (2005), shows how the 

GEM operational definition of entrepreneurship is broad enough to make possible the 

testing of different conceptions of entrepreneurship (Chapter 4, Section 4.4). In 

addition, this dissertation adds both theoretically and empirically to the literature on 

entrepreneurship at the regional level (Davidsson and Wiklund, 2001). In effect, each 

one of the hypotheses developed in Chapter 3 highlights both the cluster and regional 

specificities that impact on entrepreneurship, and Chapter 4 uses operational 

definitions at the regional level of analysis to avoid methodological individualism. 

Finally, and most importantly, this dissertation targets one of the defined purposes for 

the entrepreneurship field: the role of new enterprises in furthering economic progress 

(Low and MacMillan, 1988), without assuming that individual level outcomes 

automatically apply to the societal level (Baumol, 1993; McGrath, 2003). 

As for the cluster literature, this dissertation provides a conceptual definition of 

clusters based on an extensive review of the historical evolution of clusters as both 
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phenomena and concept (Chapter 2, Section 2.3.2). It also shows that the distinction 

between clusters and other phenomena such as industrial agglomerations has 

theoretical and empirical foundations. In addition, it uses an operational definition 

that captures the cluster definitional dimensions, using multiple methods and updated 

sources of information as suggested by the literature (Chapter 4, Sections 4.2.2,4.1.1, 

and 4.1.2). Finally, this dissertation shows how the conceptual and operational 
definition of clusters is broad enough to make possible the testing of different types of 

clusters, by changing any of the cluster contingent dimensions (Chapter 3, Section 

2.3.2. e and Chapter 4, Section 4.1 ). 

As a consequence, this dissertation does not only critique current fuzziness in 

the cluster field but also proposes remedies, a key criterion to theory development 

(Whetten, 1989: 494). In effect, this dissertation contributes to constructive critique 

and theory building, defining and measuring clusters by their essential dimensions 

based on empirical and theoretical grounds, and distinguishing those dimensions from 

contingent ones. This research strategy is based on the premise that the "post-modern 

condition in the real world [-Le. the complexity that threatens the capacity to govern 

theoretical and practical reasoning] does not eliminate the problem of theoretical 

understanding, i. e. does not suggest post-modern anti-reasoning" (Conti, Malecki, and 
Oinas, 1995: 6) and therefore it helps to overcome some of the critiques to clusters 
(Martin and Sunley, 2003). 

With regard to economic geography and regional studies, this dissertation 

extensively reviews the theoretical approaches to development to avoid same-level 

and different-level reductionism in the conceptualisation of development and the 

understanding of how clusters and entrepreneurship contribute to it (Chapter 2, Table 

2-2). In particular, it builds on the difference between economic growth and 
development (Sen, 1997), and shows different causal mechanisms at the national and 

regional levels, avoiding the scaling down of theories at the former level to the latter 

level (cf. Malecki, 1997). 

Within this wider perspective, this dissertation proposes a framework in order to 

contribute to the dialogue between different regional perspectives; a very preliminary 

step towards the necessary work of synthesis (Cheshire and Malecki, 2004: 263, cf. 
Chapter 2, Section 2.1.2J). In effect, the clustering of different theoretical approaches 

around their conception of the region -i. e. support for economic activity, means for 

economic growth and development, and end in itself- and the consequent different 

logic is proposed as a framework to promote understanding in a field that has a 
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critical role in shaping society's future for the better (cf. Malecki, 2001: 4085; 
Markusen, 1999; 2002). 

The following sections elaborate more specific theoretical contributions in terms 

of the What, How, and Why criteria. 

6.1.1 The What 

The literature review shows that the multidisciplinary nature of 

entrepreneurship, clusters, and development has led to different conceptua Ii sat ions 

that illuminate these phenomena but prevent research focus and comparability 
because different units of analysis are dealt as if they were only one. 

I define this mixing of different phenomena as same-level reductionism, or the 

definition or explanation of a phenomenon in terms of a related but different 

phenomenon. Its main problem is that specific properties of the omitted or reduced 
level are missed and are therefore not subject to theoretical analysis. For example, 

same-level reductionism leads to the exclusion of important features of clusters when 

they are defined as geographical concentration of firms within the same industry that 

may or may not necessarily interact. This conceptual isation reduces clusters to 

industrial agglomerations and therefore the geographically bounded inter-firm and 

institutional networks within clusters are considered neither analytically nor 

empirically. Similar problems arise in the development and entrepreneurship fields 

when growth is equated to development, and entry to creation of organisations, 

respectively. Therefore, same-level reductionism affects the understanding of 

phenomena and as a consequence prevents the building of theories to explain their 

specific causes, processes, and effects. This, in turn, prevents comparability amongst 

studies and therefore hinders future empirical general isabi I ity and policy prescription. 

This dissertation contributes to meeting this research need in five 

complementary and sequential ways. Firstly, it assumes that same-level reductionism 

can be eliminated with a progressive understanding of reality. To this end, a major 

criterion is inter-subjective agreement (Singleton and Straits, 1999; Reynolds et a]. 

2005), and a basic research strategy is an extensive review of the academic and 

policy-oriented literature to capture the nature of the concept, its essential dimensions, 

and how to measure it (Singleton and Straits, 1999: 120). Chapter 2 extensively 

reviews the development, entrepreneurship, and cluster fields and shows that different 

meanings of entrepreneurship, clusters, and development reflect different realities, as 
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entry is different from creation of organisations, industrial agglomerations are 
different from clusters, and regional economic growth is different from regional 
development. In addition, this review shows that different theories contribute toward 

illuminating the specific features that distinguish one phenomenon from another, 

which is relevant when building hypotheses (Chapter 3), and measurement (Chapter 

4). 

A second contribution is the tracing back of the different conceptual isations of 

entrepreneurship, clusters, and regional development to different theoretical 

paradigms. Chapter 2 marries those conceptual isations with their underlying theories 

and elaborates two conceptual paradigms: the instrumental and the intrinsic. The 

instrumental paradigm does not consider the intrinsic nature and specific features of 

the phenomena under study, while the intrinsic paradigm aims to understand the very 

nature of the phenomena rather than to reduce it to the existing theoretical, 

methodological, or data requirements. These two paradigms differ in terms of 

concepts, units of analysis, theories, ontological and epistemological assumptions, and 

research strategies related to entrepreneurship, clusters, and regional development (cf. 

Chapter 1, Section 1.6.1 and Chapter 2, Section 2.4). 

A third contribution of this dissertation as to the What criterion is the building 

of the conceptual model based on the intrinsic paradigm (Chapter 3). In addition, it 

uses the distinction between clusters and industrial agglomerations as one of the 

strategies to answer the research questions of this dissertation. 

A fourth contribution is the measurement of entrepreneurship and clusters based 

on their definitional dimensions, which improves both construct and content validity. 

In effect, Chapter 2 shows that both a definition of entrepreneurship as creation of 

organisations, and a definition of clusters as a geographically proximate and 

interdependent group of firms and other non-business organisations, captures the 

essential dimensions present in most definitions. In turn, Chapter 4 shows that the 

operational definition of GEM captures the essential dimension of creation of 

organisations and therefore includes innovative and non-innovative new firms, high 

and low growth potential new firms, solo and team entrepreneurship. In other words, 

innovation, high growth, and the solo entrepreneur are not essential dimensions of 

entrepreneurship, but rather they are contingent features. Thus, different values in 

these latter features allow different types of entrepreneurship such as opportunity 

versus necessity-oriented entrepreneurship and high growth potential and low growth 

potential entrepreneurship (cf. Reynolds et al. 2005). 
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As for clusters, the proposed operational definition in terms of geographical 
density, inter-firm and inter-organisational networks also captures the essential 
dimensions of clusters, and therefore includes SMEs and large firms, national and 
international firms and organisations, high-tech and traditional industries. Different 

values in these latter features allow different types of clusters such as high-technology 

clusters, innovative milieu, and industrial districts (cf. Chapter 2, section 2.3.2. a). 
Fifthly and finally, this dissertation contributes to theory testing using multiple 

methods and data to measure and identify clusters. In effect, location quotients, more 

than 70 cluster studies, and expert opinions are used as quantitative and qualitative 

techniques to gather data and measure clusters. This multiple sourcing, together with 

the establishment of a chain of evidence and the access to key informants to measure 

and identify clusters, are validity strategies suggested by the literature (Yin, 1994). 

Summing up, the weight this dissertation gives to understanding as the first step 

before explaining and prescribing (Rocha and Ghoshal, 2004), is the rationale for the 

extensive review and theoretical elaboration carried out in Chapter 2, upon which the 

model and methods are developed. In particular, the distinction between clusters and 

industrial agglomerations is an important criterion upon which the answer to the Holt, 

and Why questions are based. 

6.1.2 The How 

Once entrepreneurship, clusters, and regional development are conceptualised 

and measured, a second criterion for making a theoretical contribution is to analyse 
how those concepts are related. 

The literature review shows that studies on clusters and entrepreneurship have 

provided mixed evidence on the impact of clusters on entrepreneurship, due to the 

mixing of different units and levels of analysis. For example, same-level and 
different-level reductionisms lead to different predictions of population ecology 

theory and incubator regions literature on the impact of density on new firms. In 

effect, these differences are due to different conceptual definitions and units of 

analysis, which in population ecology studies are foundings and industry or industry- 

regions, whereas in regional studies they are generally new firms and regions 

(Chapter 1, Sections 1.2 and 1.5). 

As to the moderating impact of clusters on the relationship between 

entrepreneurship and regional development, there are no studies as far as the author of 



259 

this dissertation is concerned. However, same-level and different-level reductionisms 
are also found in the impact of entrepreneurship and clusters on regional 
development. In particular, methodological individualism is found in economic 
approaches to clusters and entrepreneurship. For example, researchers in mainstream 
economic geography apply methodological individualism when they define clusters as 
industrial agglomerations, and industry-city growth is equated to city growth (Glaeser 

et al. 1992) without specifying the causal links between these different levels of 
analysis. In the same vein, researchers in entrepreneurship apply methodological 
individualism when they assume that survival, growth, or profitability of the new 
business (cf. Shane, 2003: 5) automatically translates to industry, regional, or national 
growth and development (cf. Baumol, 1990; McGrath, 2003). Again, the causal links 
between the individual, firrn, and industry level to the regional level are not clear. 

This dissertation contributes to the resolution of the issue of different-level 

reductionism in four complementary and sequential ways. Firstly, it assumes that 
different-level reductionism cannot be eliminated but can be ameliorated. Secondly, 

based on this assumption, the historical and theoretical review of Chapter 2 

ameliorates not only same-level reductionism but also methodological individualism, 

because it identifies impacts of entrepreneurship and clusters at different levels. 

Thirdly, this dissertation fixes the level of analysis at the regional level, therefore 

facilitating a third research strategy aimed at ameliorating methodological 

reductionism: the explicit consideration of links between phenomena and theories 

posed at different levels of analysis in the formulation of hypotheses. For example, 

the differences between the cluster and regional level of analysis are explicitly 

considered when both displacement and negative effects are identified at the regional 
level, even when positive effects could be argued at the cluster or industrial 

agglomeration levels (cf. Chapter 3). 

The answers to the first two research questions of this study are based on these 

strategies for reducing methodological reductionism, and on the distinction between 

clusters and industrial agglomerations as described in the previous section, 

a) Is the level of entrepreneurship in regions with clusters higher than that 

of regions without clusters? 

The answer to the first research question of this dissertation is that regions with 

clusters have a higher level of entrepreneurship than regions without clusters. In 
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effect, the coefficient for the cluster measure is positive, statistically significant, and 

economically relevant. The presence of at least three clusters within a Planning 

Region is associated with a 1.013% point increase in the entrepreneurship rate for the 

region, compared to regions with less than three clusters, holding all the other factors 

constant. The size effect is important, because it represents 22% (1.013 / 4.68) of the 

average entrepreneurship rate for the whole Germany. 

On the contrary, regions with industrial agglomerations show a negative impact 

on entrepreneurship, although results are statistically not significant. Therefore, 

entrepreneurship in regions with clusters is higher than entrepreneurship in regions 

with industrial agglomerations. Results are the same for alternative measures of 

entrepreneurship, industrial agglomerations and clusters (cf. Appendices Hb-c). 

Previous research on the impact of clusters on entrepreneurship have found 

mixed results for different reasons. With regard to population ecology studies, they 

found a negative effect of density on foundings and entry, but as explained above, the 

reason is their different unit and level of analysis, and their different measurement of 

entrepreneurship and clusters. In effect, population ecology uses the industry-region 

as unit and level of analysis (cf. Lomi, 1995; Sorenson and Audia, 2000), measures 

clusters as number of firms and entrepreneurship as entry. Therefore, this dissertation 

shows that both same-level and different-level reductionism in the definition of the 

unit of analysis, level of analysis, and concepts affect the final outcomes not only 

theoretically, as demonstrated in Chapters 2 and 3, but also empirically, as shown in 

the different empirical results. 

As for regional studies (Reynolds, Storey, and Westhead, 1994; Audretsch and 

Fritsch, 1994), their measure is related to the industrial agglomeration rather than the 

cluster measure used in this dissertation. These studies have found positive and 

significant impact of specialisation on entrepreneurship, while this dissertation shows 

a negative although not significant impact of industrial agglomerations. A possible 
interpretation of these different results is that regional studies have not distinguished 

between industrial agglomerations and clusters. If the distinction had been made, as in 

this dissertation, it is possible that the positive results were due to clusters rather than 

to regional special isations. 
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b) Does the level of entrepreneurship in regions with clusters contribute 

more to regional development than that of regions without clusters? 

The answer to the second research question of this dissertation is that there is a 

positive and statistically significant moderating effect of clusters on the relationship 
between entrepreneurship and development at the regional level. In effect, both the 

main and interaction effects of clusters are positive and highly significant, indicating 

the beneficial effect of clusters. These results are important, given that the average 

variation of regional development for the period 2001-2002 was negative (-I%). 

On the contrary, industrial agglomerations show a negative and not statistically 

significant impact on the relationship between entrepreneurship and regional 
development. Therefore, entrepreneurship contributes to regional development more 
in regions with clusters than in regions with industrial agglomerations. Results are the 

same for alternative operational definitions of industrial agglomerations and clusters 

and different time lags, as shown in Appendices H-d and H-e. 

There is no previous empirical research on the moderating impact of clusters on 

entrepreneurship and regional development. Although clusters leverage the impact of 

entrepreneurship on regional development, it is important to comment on the lack of 

impact of entrepreneurship on regional development.. As noted in Chapter 2, Section 

2.2.2, a possible explanation could be that either the job creation or innovation 

potential of new firms is negligible. In addition, the lack of the appropriate time lag 

could also explain the result (cf. Van Stel and Storey, 2004). This is possibly the case, 

given that the lag between entrepreneurship and regional development is 18 months at 

most (cf. Appendix H-e), because GEM does not have measures of entrepreneurship 

before year 2000. 

6.1.3 The Why - What factors explain those differences? 

The What criterion for making theoretical contributions shows that 

distinguishing between industrial agglomerations and clusters is theoretically and 

methodologically relevant. The How criterion shows that this difference is empirically 

relevant, and therefore allows a positive answer to the first two research questions. 
The Why criterion is embedded in the third research question of the present study and 

asks for the reasons behind the answer to the previous two research questions. 
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Both economic and sociological approaches could be used to explain the results 
of this dissertation. In effect, economic approaches focus on the geographical 

agglomeration dimension of clusters, and explain their impact in terms of external 

economies, competitive environment, and endogenous mechanisms. The specific 
theories that contribute to understanding the economic dimension of clusters are 
neoclassical economics, economic geography, and competitiveness theory. 

For example, an economic argument summarising the Why criterion to explain 
the positive impact of entrepreneurship and clusters on regional development could be 

stated in terms of either competitiveness (Porter, 1990; 1998) or endogenous growth 
theory (Romer, 1986; 1990). In effect, both entrepreneurship and clusters are two 
important factors contributing to competitiveness (Porter, 1990; 2001), economic 
development (Schumpeter, 1934), and growth (Romer, 1986; 1990). Entrepreneurship 

increases rivalry and competition and creates pressure to innovate, which spurs 

competitiveness and better living standards (Porter, 1990). This beneficial effect of 

entrepreneurship is enhanced when it is geographically localised (Porter, 1990: 157). 

In the same vein, combining Schumpeterian insights with endogenous growth 

theory, it could be argued that the rate of economic growth depends on the rate of 
innovation or technological change. Innovation results from both entrepreneurs 

carrying out new combinations (Schumpeter, 1934), and established organisations 
investing in R&D (Schumpeter, 1950; Nelson and Winter, 1982; Romer, 1990), and 
its successful commercial isation is a source of economic development (Schumpeter, 

1934) and growth (Romer, 1990). Clusters facilitate innovation diffusion, one of the 

Marshallian external economies (Marshall, 1920: 225), or knowledge spillovers 

(Romer, 1986), because they tend to be spatially restricted (Jaffe, 1989; Patel and 

Pavitt, 1991; Audretsch and Feldman, 1996), especially when they are based on 
informal ties (Audretsch and Stephan, 1996). Given that innovation diffusion is not 

only the result of innovation but also the cause of new innovations (Marshall, 1920; 

Schumpeter, 1934; Romer, 1990), and clusters and entrepreneurship facilitate 

innovation diffusion, therefore clusters and entrepreneurship foster economic 
development and growth. 

Sociological explanations focus on the inter-firm and institutional network 
dimensions of clusters and explain their impact in terms of embeddedness of 

economic activity, social networks, untraded interdependencies, and the role of new 

firms in society. The specific theories that aid understanding of the network 

dimension of clusters are institutional theory, social capital theory, the new industrial 
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district, innovation, and cultural-institutional approaches to clusters. For example, a 
sociological argument summarising the Why criterion to explain the positive 
interaction between clusters and entrepreneurship would state that clusters and 

entrepreneurship are local and collective phenomena, and therefore their beneficial 

outcomes, which are based on an embedded web of relationships among local actors, 

will necessarily foster local development. 

Despite the plausibility of these explanations, I argue that an explanation of 

clusters' effects based on either the economic or sociological nature of clusters would 
be incomplete due to the socio-economic nature of clusters, entrepreneurship, and 

regional development. In effect, there is a difference in kind rather than in degree 

between clusters and industrial agglomerations, between entrepreneurship, entry, and 
innovation, and between regional development and industry-region growth, 
Reductionism considers these phenomena as fairly equal because they show some 

overlapping, for example independent start-ups as one type of entry or clusters as one 

type of industrial agglomeration, However, their underlying assumptions are different 

and therefore different theories and causal mechanisms explain what appear to be 

similar phenomena. 

An integrative paradigm such as socio-economics captures the socio-economic 

nature of entrepreneurship, clusters, and regional development and therefore is more 

appropriate for understanding and explaining their relationships. To this end, this 

dissertation integrates specific arguments from the theories and empirical studies 

extensively reviewed in Chapter 2 and applied in Chapter 3. Therefore, the specific 

theoretical explanations that follow hinge their roots in a socio-economic integration 

of economic, organisation, and sociological theories that explain partial aspects of the 

cluster phenomenon. 

Within this socio-economic lens, this dissertation follows four additional 

strategies to set the basis for explaining the results. Firstly, based on the What 

criterion, it distinguishes the different impacts of clusters and industrial 

agglomerations on the relationships of interest. This strategy aims to ameliorate same- 

level reductionism and find the specific mechanisms underlying these different 

phenomena. Secondly, it links the outcomes at the cluster level to the outcomes at the 

regional level. This strategy aims to ameliorate methodological individualism. 

Thirdly, it compares these relationships between regions with clusters and regions 

without them. Fourthly and finally, it controls for potential rival explanations, 
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What follows is the explanation of the results of the cluster-entrepreneurship 

model (Section a) and of the cluster-entrepreneurship-regionaI development model 
(Section b) based on the previous criteria. The last section (Section c) summarises the 

research strategies applied by this dissertation to ameliorate potential rival 
explanations and test the robustness of the results. 

a) Cluster - entrepreneurship model 

The positive contribution of clusters and the negative contribution of industrial 

agglomerations to entrepreneurship at the regional level suggest that the economic 
benefits derived from a critical mass of firms within a region is not enough to foster 

entrepreneurship. 

In effect, economic theories stress that industrial agglomerations provide 

economic benefits such as external economies, readily-available demand, lower 

transaction costs, and lower entry and exit barriers that help to overcome the 

"liability of newness" (Stinchcombe, 1965: 148) that new firms face, thereby 

fostering business creation. 
However, the results of this dissertation suggest that these economic factors 

have to be leveraged by socio-economic ones such as the interaction between the 

geographical density, inter-firm network, and inter-organisational network. These 

dimensions are found within clusters and their interaction creates a social structure 
that provides additional factors to overcome the "liability of newness", such as 

established relationships, legitimation, and complementary linkages. These three 

mechanisms contribute to overcoming the limitations of learning new roles, an 

unknown work force, lack of ties with customers and suppliers, and lack of resources 
(Stinchcombe, 1965: 149) of potential new firms, which affect their degree of 
legitimacy before key stakeholders and therefore undermine the motivation of the 

would-be entrepreneur to start a business. In addition, interaction within clusters is 

driven not only by price signals but also by interpersonal and associational relations 

among people and firms within the cluster, which create conditions for trust-based 

rather than contract-based cooperation (Rocha and Ghoshal, 2004). These benefits are 

even stronger in clusters with external networks, which help cluster members to 

discover opportunities, threats, and resources beyond the cluster geographical 
boundaries. 
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Therefore, the results of this dissertation suggest that socio-economic rather 
than economic mechanisms alone are necessary to foster entrepreneurship. Firms 

neither operate in an atomistic fashion nor interact with others based only on business 

networks considerations. Any business activity is embedded in a broader socio- 
institutional context and therefore the economic dimensions or relationships cannot be 

separated from the socio-institutional ones. When these socio-institutional dimensions 

are lacking, therefore economic activity resents. 

b) Cluster - entrepreneurship model - regional development model 

As in the case of the impact of clusters on entrepreneurship, the positive 

moderating effect of clusters and the negative moderating effects of industrial 

agglomerations on the relationship between entrepreneurship and development at the 

regional level suggest that the economic benefits derived from a critical mass of firms 

within a region is not enough to enhance regional entrepreneurial outcomes. 
In effect, the negative impact of industrial agglomerations on the relationship 

between entrepreneurship and regional development could be the result of either 

congestion effects stronger than localisation economies, or intra-regional 

displacement effects generated by pure market mechanisms. Congestion effects are 
diseconornies of scale, environmental degradation, and excessive specialisation that 

emerge from a high density of firms within a region. Intra-regional displacement 

effects occur when the positive impact of one particular industrial agglomeration is at 

the expense of the outcomes of other agglomerations or isolated firms within the same 

region, therefore resulting in a neutral or negative effect at the regional level (cf 

Section 3.1.1 in Chapter 3). 

On the contrary, clusters combine agglomerations and networks and therefore 

enhance the impact of entrepreneurship on regional development, facilitating 

knowledge diffusion and providing a network structure and a sense of purpose used to 

channel entrepreneurship outcomes to the regional level. In addition, clusters create 

conditions for a common vision and joint action to avoid potential congestion effects 

generated by atomised firms within industrial agglomerations, thus placing regions 

with clusters in a better position than regions with industrial agglomerations to 

leverage the contribution of entrepreneurship to regional development. Finally, intra- 

regional displacement effects are less likely to occur in regions with clusters. In 

effect, the multi-industry, inter-firm and inter-organisational network dimensions of 
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clusters anchor the cluster structure within a regional context. The multi-industry 
dimension cuts across industries within the same region while the inter-firm and 
institutional dimensions provide the necessary structure to disseminate the positive 
results of clusters across the whole region. 

c) Potential rival explanations and robustness of results 

Despite the arguments provided in sections a) and b), potential rival 

explanations could explain the positive impact of clusters. This dissertation has 

attempted to control for six potential rival impacts: omitted variable bias at the supra- 

regional and regional levels, sensitivity of results to the chosen geographical unit, 

sensitivity of results to the definition of clusters, spatial autocorrelation, reverse 

causality, and appropriateness of the estimation technique. 

A first factor that could affect the results is the impact of both omitted supra- 

regional and regional factors on the relationships of the study. As for the former case, 
bias could result, for example, if East-West Germany differences are not included in 

the model. This dissertation controls for supra-regional factors using an OLS fixed- 

effects model. Results show a significant increase in R-squared when a fixed-effect 

model is compared to a non-fixed-effect one (Chapter 5). Given that the fixed-effect 

model controls for all the factors at the Federal State level, this indicates both the lack 

of omitted variable bias at the supra-regional level and a supra-regional effect on both 

entrepreneurship and the relationship between entrepreneurship and regional 
development. 

As for regional factors, this dissertation has attempted to control them using a 

multiple regression model and including the control variables suggested by the 

literature. As in the case of supra-regional factors, this dissertation finds that other 

regional factors affect the results of the study. In effect, as for the cluster- 

entrepreneurship model, and similar to previous research, unemployment, specific 

human capital, in-migration, and firm size are positively related to entrepreneurship, 

but only the first two are significant; on the contrary, the other five control variables 

show an opposite sign to what is suggested in the literature, but none of these 

variables is significant (cf. Chapter 5 Section 5.2.2). As for the cluster- 

entrepreneurship-regional development model, the control variables show the sign 

suggested by the literature, with the exception of general human capital, which is 

negative and significant (cf. Chapter 5 Section 5.3.1). Therefore, the inclusion of the 
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relevant regional factors and the use of a multiple regression model to isolate the 
impact of clusters from that of those factors ameliorate the existence of omitted 

variable bias at the regional level, 

A second factor that could affect the results is the variation of the chosen 

geographical unit. A mismatch between the theoretical cluster effects and the 

methodological geographical level is likely to occur when either cities or federal 

states are chosen. In effect, on the one hand low levels of aggregation means that 

cluster effects spill over other regions, and this generates problems of spatial 

autocorrelation. On the other hand, high levels of aggregation could cancel out cluster 

effects, making them negligible. This dissertation chooses German Planning Regions 

as the geographical level of analysis because they best fit the socio-economic nature 

of entrepreneurship and clusters (cf. Chapter 4, Section 4.1). 

A third rival explanation is the sensitivity of the results to the operational 
definition of clusters. As Chapter 4 shows, this dissertation uses different research 

strategies to improve the validity of the cluster measure, among them the use of 

multiple sources and methods, chain of evidence, and key informants. 

A fourth rival explanation is the potential effect of spatial autocorrelation or 
dependence (Isard, 1998). In effect, the issues of commuting effects are critical when 

either clusters or outputs are measured at workplaces, and entrepreneurship at places 

of residence, which would be critical in cases of high cross boundary commuting such 

as the cities of Bremen and Hamburg (cf. Cheshire and Malecki, 2004: 254). The use 

of OLS fixed effects, and Planning Regions as the geographical level, contributes to 

ameliorating, although not to eliminating, the problem of spatial autocorrelation or 

dependence. In effect, fixed-effect controls for supra-regional factors that could 

generate spatial dependence between the regional units included within the supra- 

regional one, while the Planning Region is a self-contained geographical unit that 

greatly diminishes the problem (Cheshire and Malecki, 2004: 254). 

A fifth potential rival explanation is that of reverse causality, another special 

case of unobserved heterogeneity. This study controls for reverse causality in the 

cluster-entrepreneurship-regionaI development model including lagged regional 

development given the potential path dependency in the development of regions (Van 

Stel and Storey, 2004; cf. Arthur, 1989). Regional development in a previous period 

could affect regional development in the current period, and therefore its inclusion is 

necessary to avoid bias in the estimation technique. This strategy proved to be fruitful 

given that lagged regional development shows a negative, statistically significant 
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result. Therefore, the inclusion of lagged regional development was necessary to 

avoid bias in the estimates (Wooldridge, 2003). 

As to the cluster-entrepreneurship model, there could be potential reverse 

causality between clusters and entrepreneurship. In effect, it could be argued that 
factors of production including labour are mobile across regions (cf. Glaeser, 2000). 

Therefore, if entrepreneurs are moved only by instrumental rationality and profit 

maximisation, they would move to the more profitable locations to start their 
business. If this is the case, entrepreneurs would cause clusters creating a problem of 

reverse causality in the results of this dissertation. This would create bias due to self- 

selection (Wooldridge, 2003; Storey, 2003: 498). 

Unfortunately, GEM does not allow controlling for the impact of 

entrepreneurship on clusters. However, it could be argued that reverse causality, if it 

exists, would probably not change the results of this dissertation. 

In effect, from the theoretical standpoint, self-interest and profit maximisation 

assumptions are standard in economic analysis not because they are real, but because 

they are necessary to have homogenous actors in order to extrapolate individual level 

outcomes to the aggregate level (cf. Hannan, 1971; Blalock, 1984: 354). Self-interest 

is only one amongst several generic motives, including moral sentiments, duty, and 

excellence (cf. Rocha and Ghoshal, 2004 for a review). 

From the empirical standpoint, many studies demonstrate that not all economic 

actors are profit maximisers, but rather heterogeneously motivated individuals. In the 

specific case of entrepreneurs, they usually start their businesses where they were 

born, have worked (Boswell, 1973; Reynolds and White, 1997) or where they already 

reside (Cooper and Dunkelberg, 1987; Haug, 1995, Reynolds and White, 1997), 

which explains why entrepreneurs are often well-established in their own 

communities. 

In addition, entrepreneurship is both theoretically (Van de Ven, 1993; 

Johannisson, 2000; Schoonhoven and Romanelli, 2001) and empirically (Reynolds et 

al. 2005) a collective effort rather than an individual one, which makes mobility even 

more difficult. Even in the case of industrial clusters of high-tech industries, more 

entrepreneurs start in their own region rather than moving to the clustered ones 

(Romanelli and Feldman, forthcoming). Finally, non-pecuniary income is both an 

important positive factor advanced by Schumpeter -i. e. joy of creation, etc- and a 

potential negative one because an entrepreneur is likely to have less leisure than a 

wage worker (Westlund and Bolton, 2003: 100; cf. also McGrath, 2003). Some studies 
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show that entrepreneurs often have a goal of contributing to the welfare of their 

community as well as to their own income and satisfaction (Dubini, 1989: 18), 

especially where the entrepreneur's service to the community is reciprocated by 

community support of the business (Kilkenny et al. 1999; cf. also Westlund and 
Bolton, 2003: 98). Munificent environments such as those of clusters provide the 

context for positive reciprocities between potential entrepreneurs and government 

support (Dubini, 1989). 

Therefore, entrepreneurship is both a context-specific and collective 

phenomenon, which reduces but does not eliminate the probability of self-selection 

and reverse causality in this dissertation. Even when reverse causality may be present, 
it is unlikely to offset the positive impact of clusters on entrepreneurship, given the 

reasons provided in Chapter 3 based on the extensive review carried out in Chapter 2. 

Finally, a sixth potential factor that could affect the results of the study is the 

use of the wrong estimation techniques. Chapters 4 and 5 analyse this issue in detail 

and Appendix G shows different tests to validate the appropriateness of the estimation 

techniques used in this dissertation. 

In addition to the six research strategies to rule out potential rival explanations, 

this study runs three types of sensitivity analysis to test the robustness of the results: 

(1) sensitivity of results to different measures for the industrial agglomeration and 

cluster variables in both models; (2) sensitivity of results to different breakdowns of 

the entrepreneurship measure in the cluster-entrepreneurship model; (3) sensitivity of 

results to different time lags between entrepreneurship and regional development in 

the cluster-entrepreneurship-regionaI development model. Chapter 5 and Appendix H 

show that the results of the original models do not change after running these three 

different sensitivity analyses. 

Summing up, the results of this study seem to be robust due to both the research 

strategies to control for potential rival explanations, and the running of sensitivity 

analysis. 

6.2. Practical relevance - The What For 

The motivation that triggered this dissertation was the gap between the 

academic and policy interest in clusters and entrepreneurship, and the little research 

on their relationship and joint impact on development at the regional level. 
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This dissertation attempts to narrow this gap, making a theoretical and practical 
contribution by addressing the conceptual, theoretical, and methodological constraints 
that underlie that gap. 

The previous section have summarised the theoretical contribution of this 
dissertation in terms of What, How, and Why. The theoretical contribution in terms of 
the What criterion aims to overcome the conceptual constraints distinguishing 

different phenomena such as entrepreneurship and entry, clusters and industrial 

agglomerations, and regional development and economic and industry growth, The 

contribution in terms of the How and Why criteria aims to overcome both the 

theoretical and methodological constraints. As for the former, this dissertation 

distinguishes different impacts of industrial agglomerations and clusters, analyses the 

links between the cluster and the regional level, provides a socio-economic approach 

to explain the impact of clusters, and makes explicit the underlying assumptions of 

existing theories within two complementary paradigms -i. e. instrumental and 
intrinsic. As for the latter, this dissertation provides a research approach to address 
hypotheses that compare clusters to industrial agglomerations and regions with 

clusters to regions without clusters. In addition, it also uses different research 

strategies to control for potential rival explanations. The ultimate research goals of the 

theoretical contribution in terms of What, How, and Why are to understand and 

explain. 

This section closes the circle, elaborating the practical implications for 

academic and policyrnakers by comparing the initial research gap to the theoretical 

contribution of this dissertation. In other words, this section elaborates the practical 

relevance or Whatfor of this dissertation. The ultimate research goal is to prescribe 

based on the understanding and explanations provided by the theoretical 

contributions. 

Table 6-2 summarises the whole process of initial research gap, theoretical 

contribution, and practical implications based on the meta-criterion of understanding 

as the first step before explaining and prescribing, What follows is a description of 

each one of the academic and policy implications summarised in Table 6-2. 
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6.2.1. Academic implications 

a) In the face of a complex phenomenon, try to define its core dimensions and 
distinguish itfrom related phenomena. 

Complex phenomena such as entrepreneurship and clusters induce at least three 

intellectual reactions: negating them as real entities, conflating them to known similar 

phenomena, or focusing on one aspect of them based on existing theories, methods, or 
data. 

The first reaction is the deconstructionist one (Martin and Sunley, 2003), which 

contributes sharp critiques to uncover flawed conceptual isations but falls short of 

proposing remedies or alternatives, unless negating the phenomenon at hand is 

considered as an alternative. This reaction, and how this dissertation contributes to 

overcoming it 
, was explained in Section 6.1. The second reaction is what this 

dissertation calls same-level reductionism (Chapter 1, Section 1.5) and is the object of 

this section. The third reaction is that of taking a particular theory, method, or data at 

hand to understand and explain the complex phenomenon. This reaction is the object 

of the sixth academic implication. 

The first academic implication assumes that it is possible to ameliorate same- 

level reductionism (Section 6.1.1), starting from reality and using multiple theories 

(Chapter 2), methods, and data (Chapter 4) to capture the essential dimensions of the 

phenomenon object of study and clearly distinguish it from related but different ones. 

This is especially important when dealing with phenomena of high policy 

interest, given the impact of the policy prescriptions on the design and 

implementation of policies, as will be analysed in Section 6.2.2. Nowhere is the non- 

reductionist criterion proposed by Sen (Sen, 1990: 45) more important than in this 

academic implication (cf. Chapter 1, Section 1.2). 

This dissertation shows that accepting the intellectual challenge of 

understanding implies intellectual discomfort, but at the same time produces a richer 

vision of reality and the causes underlying it. The second academic implication relates 

to the key research disposition to achieve this output. 

b) Focus on understanding before explaining andprescribing. 
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The dominant assumptions in mainstream theorising are those of explaining 
(Rothbart, 1998: 117) and predicting (Friedman, 1962), with little emphasis on 
understanding, In effect, understanding is subsumed in same-level reductionism or 
even negated as a real scientific objective, arguing that useful predictions are not 
based on real assumptions (Friedman, 1962). However, as the many examples given 
in this dissertation show (Chapter 1, Section 1.2.4; Chapter 2, Section 2.3.4; Chapter 

3, Section 3.1; Chapter 6, Section 6.1.1), not understanding the basic unit of analysis, 
the essential dimensions of the phenomenon under study, and the different levels it 

affects leads to misguiding explanations and policy prescriptions. As table 6-2 shows, 
both explaining and prescribing are embedded in understanding. 

Therefore, the second academic implication is that understanding the 

phenomena under of study comes before explaining causality and prescribing policies. 
Defining the phenomena that are the building blocks of a theory is the first step in 

theory building and determines the quality of the consequent explanation and 

prescription (Whetten, 1989; Rocha and Ghoshal, 2004). 

Understanding has been the main thrust of the present study (Chapter 1, Section 

1.2.4; Chapter 2), upon which the model and hypotheses were built (Chapter 3) and 

the key variables were measured (Chapter 4). In particular, it has contributed to 

distinguishing the different impact of previously considered similar phenomena (third 

academic implication), the importance of integrated approaches to explain complex 

phenomena (fourth academic implication), and the existence of specificities at 
different levels of analysis (fifth academic implication). 

c) Intrinsic criteria have to take priority over instrumental ones when 

researching topics with high societal relevance 

This dissertation shows the theoretical and practical implications of 
distinguishing entry from creation, industrial agglomerations from clusters, and 

growth from development (Chapter 1, Sections 1.5.2 and 1.6.1; Chapter 2, Section 

2.4). 

Therefore, the third academic implication highlights the importance of re- 

orienting the entrepreneurship, clusters, and regional studies field towards a more 

intrinsic paradigm (Chapter 1, Section 1.6.1; Chapter 2, Section 2.4), given the 

different policy prescriptions that emerge from using this paradigm as compared to 
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the mainstream instrumental ones, which are embodied in predominantly economic 
approaches. 

The main focus of the dissertation has been the theoretical and practical 
implications of distinguishing clusters from industrial agglomerations, Although the 
theoretical and practical consequences of differentiating between creation of 
organisations, entry, and innovation (Chapter 1, section 1.5.2; Chapter 2, Sections 
2.2.1 and 2.4; Chapter 4, Section 4.4), and between economic growth, industry-city 

growth, and regional development (Chapter 1, section 1.5.2; Chapter 2, Sections 
2.1.1,2.3.4, and 2.4) were highlighted, more comparative research stressing the 
different implications of these distinctions promises to advance our knowledge of 

entrepreneurship and regional development. 

d) Use of integrated approaches such as socio-economics to study complex 

phenomena such as entrepreneurship, clusters, and development 

Researchers show that entrepreneurship and clusters are multidimensional 

phenomena and therefore there is no unique theory to understand and explain them. 

This dissertation has shown the usefulness of the socio-economic approach in 

integrating different theories and capturing their commonalities around the socio- 

economic nature of entrepreneurship, clusters, and regional development (Chapter 2, 

Section 2.4). 

Therefore, a third academic implication is to use socio-economic approaches 
(Etzioni, 1988; Smelser and Swedberg, 1994) to move beyond either/or fallacies 

(Rocha and Ghoshal, 2004), and capture more fully the causal mechanisms underlying 

the relationship between entrepreneurship, clusters, and development. 

e) More research considering regional specificities and entrepreneurship 

societal outcomes 

Same-level and different-level methodological reductionism are necessary 

strategies as starting points from which to understand the complexity of real world 

phenomena. However, their main problem is that specific properties of the omitted or 

reduced level are missed, and are therefore not subject to theoretical analysis. In 

particular, methodological individualism makes the transition from the individual to 

the aggregate level of analysis without paying attention to the causal links across 
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levels (cf. Chapter 1, Section 1.5 and Chapter 3, Section 3.1). The assumption that 
individual or industry level outcomes automatically apply to more aggregated levels is 

a rooted tendency in the entrepreneurship (Baumol, 1993; McGrath, 2003), clusters 
(cf. Glaeser et al. 1992), and regional development (cf. Moulaert and Sekia, 2003) 
fields. 

This dissertation shows that reductionism explains why the regional level of 

analysis is still missed in the entrepreneurship general theoretical models proposed so 
far (cf. Cason, 1982; Bruno and Tyebjee, 1982; Wennekers and Thurik, 1999; Shane, 

2003). In effect, the overemphasis on either the individual or the industry level of 

analysis coupled with methodological individualism prevents the consideration of 

regional specificities as endogenous factors contributing to an explanation of the 

causal chain from entrepreneurship and clusters to regional development. 

Therefore, the fifth academic implication points at reversing the current trend 

that emphasises either individual level outcomes (Shane, 2003: 5) or contextual 

antecedents of entrepreneurship (Hannan and Freeman, 1989; cf. Thornton, 1999 for a 

review). The proposal is to consider regional specificities and refocus the field 

towards entrepreneurship societal level outcomes, one of the defined purposes for the 

entrepreneurship field (Low and MacMillan, 1988; Baumol, 1993; Low, 2001; 

McGrath, 2003). 

J) Focus on phenomenafirst and then on theory-method-data available to study 

them 

As noted above (point a)), an alternative research reaction in the face of 

complex phenomena, is to start from existing theories, methods, or data rather than 

from reality. 

The sixth academic implication suggests starting from the phenomenon and then 

trying to find the relevant approaches and data to understand and explain it. In effect, 

the richness of entrepreneurship and clusters fits neither current theories nor formal 

models. As Romer points out, rich phenomena do not come with "an attached t- 

statistic" and therefore the temptation is either to fit them within existing theories with 

minor modifications or, even worse, to neglect them till available data allows testing 

and differentiating between those theories (Romer, 1994: 20; cf. also Solow, 2000, and 

Bygrave, 1993: 258). This dissertation shows that starting from the phenomena in 
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itself and then trying to ameliorate reductionisms is a possible route for theoretical 

contributions, practical implications, and lines of future inquiry. 

6.2.2. Policy implications 

This dissertation shows both theoretically and empirically that regions with 

well-established clusters have higher entrepreneurship rates and a stronger 

relationship between entrepreneurship and regional development. 

Therefore, a straightforward policy implication should be to foster more 

entrepreneurship and cluster policies, given the positive joint impact of 

entrepreneurship and clusters on development at the regional level. 

However, the research questions and scope of this dissertation show that the 

focus is on the impact of clusters on entrepreneurship and their joint impact on 

regional development. This dissertation is not about the origin and evolution of 

clusters and entrepreneurship. Therefore, the policy implications are related to joint 

policyrnaking on entrepreneurship and clusters rather than on how to promote 

entrepreneurship and clusters in genera 185. 

The motivation of this study is the gap between high interest and relative little 

research on clusters' impact on entrepreneurship and their joint impact on regional 
development, that is generated by conceptual, theoretical, and methodological 

constraints. Given the policy consequences of these constraints (Table 6-2, third 

column), understanding is key for policyrnaking (Storey, 1994: 253). 

Understanding refers not only to the factors underlying the relationships of 

interest but also and most importantly to the rationale that justify government 

intervention (cf. Storey, 1994: 254; 2003: 476), which is based on the idea of market 

imperfections. In effect, assuming that the concurrence of people and organisations in 

the market is the basic mechanism to provide the necessary factors of production, 

goods, and services in an efficient way, and acknowledging that the exclusive 

working of the market falls short of achieving those ends, a common agreed rationale 

justifying government intervention in the economy is the existence of market failures 

(cf. Storey, 1994; 2003; Baumol and Binder, 1998). 

Market failure occurs when the private and social costs and benefits derived 

from the working of the market differ (cf. Storey, 2003: 476). There are different types 
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of market failure (Baumol and Blinder, 1998: 301), but those related to 

entrepreneurship and clusters are ignorance -i. e. asymmetric information-, the 

existence of positive externalities and the associated coordination failures, the under 

provision of public goods, and the liability of newness faced by new firms (cf. Storey, 

1994: 254; 2003: 476; OECD, 2001b; OECD, 2003; Stinchcombe, 1968). 

The basic rationale for a combined cluster and entrepreneurship policy is that 

there is a strong synergy between the liability of newness faced by new firms and the 

provision of external economies by well-established clusters. For example, clusters 

provide economies of specialisation, labour supply, and specialised skills that help to 

overcome liabilities of newness such as unknown work force, the learning of new 

roles, and other resources (cf. Chapter 3, Section 3.2.1 ). 

This synergistic relationship does not mean that governments should intervene 

directly to create clusters. There is a common agreement among scholars that 

governments should focus on emerging or established clusters and fulfil an indirect 

role as facilitator rather than attempt to create entirely new clusters through direct 

intervention (Porter, 1998: 247; OECD, 2001b; S61vell et al. 2003). 

However, this dissertation shows that there would be potential disagreement on 

the rationale for policy design and evaluation, based on different conceptions of 

clusters, entrepreneurship, and policy targets. Based on these differences, it is possible 

to identify four main paradigms relating to policy conception, design, and evaluation: 

neoclassical, competitiveness, indigenous development, and development paradigms 
(Table 6-3). They are not mutually exclusive but imply different conceptions and 

rationales to jointly promote clusters and entrepreneurship. For example, all of them 

will agree that direct government intervention should be proved rather than assumed, 
because market failures provide a clear parameter for the justification and testing of 

policy intervention (Storey, 1994; 2003; OECD, 2001b). However, while the 

neoclassical paradigm will focus on economic incentives such as subsidies for R&D 

to generate positive externalities (Romer, 1990; 1994), the development paradigm will 

not assume that firms will under-invest in R&D because they cannot fully appropriate 

the benefits. Rather, it will indirectly promote the necessary inter-firm and 

institutional links within a cluster, in the understanding that innovation is not only the 

result of individual investments in R&D but also inter-firm and institutional 

interaction within a cluster (cf. Lundvall and Johnson, 1994; Malecki, 1997; OECD, 

85 For specific policies on entrepreneurship as part of wider SMEs policies. see Storey (1994; 2003) 
and OECD (2003). As to clusters, see OECD, 2001a; Ceglie and Dini, 1999; UNIDO, 2002; European 
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1999; 2001). Most importantly, it will not use economic incentives where the regional 

social fabric and the interaction of several co-located SMEs is the potential cause of 

the external economies and performance of the region, because economic incentives 

would distort the socio-economic reasons underlying that performance (cf. OECD, 

2001b; Rosenfeld, 2003). 

Summing up, based on the motivation, focus, theoretical contribution and 

results of this dissertation, this section provides criteria and the rationale for joint 

policyrnaking on entrepreneurship and clusters rather than how to promote 

entrepreneurship and clusters in general. What follows is a summary description of 

each paradigm referring to the appropriate chapter and section of the present study. 

The four policy implications, in terms of policy conception, design, and evaluation are 

described within the development paradigm. 

Commission, 2002; European Commission, 2004. 
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a) Neoclassical paradigm 

The first paradigm is the neoclassical one and its policy target is economic 
growth based on factor mobility and appropriation of extemalities to gain monopoly 

rents (cf. Chapter 2, Sections 2.1.2 b and f). This paradigm conceives clusters as 
industrial agglomerations (Chapter 2, Section 2.3.2 d)) and entrepreneurship as either 
innovation or entry (Chapter 1, Section 1.6.1; Chapter 2, Sections 2.1.2. b; 2.2.1 and 
2.3.6). 

The rationale to foster cluster policies is based on the insights of endogenous 

growth theory (Romer, 1986; 1990) and new economic geography (Krugman, 1991). 

The policy argument is that economic growth 
depends on the rate of innovation or technological change. Innovation results not only 
from investments in R&D (Schumpeter, 1950; Nelson and Winter, 1982), but also 
from knowledge spillovers or innovation diffusion, one of the Marshallian external 

economies (Marshall, 1920: 225; Romer, 1990; Krugman, 1991), which tends to be 

spatially restricted (Jaffe, 1989; Audretsch and Feldman, 1996). Given that clusters 

promote knowledge spillovers due to physical proximity, and knowledge spillovers 
foster growth, therefore clusters foster growth. Entrepreneurship is mainly equated to 

innovation by large firms, although by combining the neoclassical paradigm with 

evolutionary ideas it could also be considered as entry (cf. Chapter 2, Section 2.1.2. d). 

As a consequence of this rationale, the neoclassical paradigm proposes goods, 
labour, capital, and entrepreneurship mobility across regions and countries, which, 

contrary to the prescriptions of the convergence debate (cf. Cheshire and Malecki, 

2004) would produce agglomeration of economic activity in the most profitable 

regions (Krugman, 1991) through a process of cumulative causation (Arthur, 1989). 

This set of policies are macroeconomic industrial policies rather than regional cluster 

policies, given that the key decisions to foster them are at the intemational (in the case 

of free trade policies), national and industry levels (cf. Chapter 2, Section 2.1.2 f). 

In addition, given the semi-public nature of knowledge spillovers (Sala-i- 

Martin, 2002), governments should foster private investment in R&D to equate social 

and private returns. Among the policies justified on market failure grounds are 

subsidies to undertake private research, antitrust exemptions for research joint 

ventures, and protection of intellectual property rights (Romer, 1990; 1994). 

This dissertation shows that at the regional level of analysis, industrial 

agglomerations have no statistically significant impact on entrepreneurship, and have 
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a negative effect on the relationship between entrepreneurship and regional 
development (cf. Chapter 5; Chapter 6, Section 6.1.2). In addition, technology shows 
a negative impact on employment growth (cf. Chapter 5). 

b) Competitiveness paradigm 

This is the mainstream paradigm because it is associated to Michael Porter, who 

popularised the concept of clusters (Chapter 1, Section 1.1). Its policy target is 

competitiveness based on improving the microeconomic conditions or business 

environment reflected in the four factors of the competitive diamond (cf. Chapter 2, 

Section 2.3.1 d). Although the competitiveness paradigm defines clusters broadly, 

when it comes to measuring and identifying them the sectoral dimension is more 
important than the geographical one (cf. Chapter 2, Sections 2.3.2 d and 2.3.3; Porter, 

1990; 2003). Entrepreneurship is conceived mainly as opportunity-oriented start-ups, 

which foster innovation either directly or indirectly through rivalry and competition 

that creates pressure to innovate. 

Based on the insights of Porter, the rationale to foster cluster policies in relation 

to entrepreneurship is that entrepreneurship increases rivalry and competition and 

creates pressure to innovate, which spurs competitiveness. This beneficial effect is 

enhanced when the competitive diamond is geographically localised. Therefore, the 

emphasis is on microeconomic policies to enhance the business environment and 

existing or emerging local clusters in order to gain regional competitive advantage 
(Porter, 1998: 247). In particular, policies oriented towards cluster upgrading include 

"removing obstacles, relaxing constraints, and eliminating inefficiencies that impede 

cluster productivity and innovation" (1998: 247). Cluster policies also are related to 

science and technology, education and training, and promotion of exports and foreign 

investment, which should be coordinated both horizontally and at different levels 

(1998: 253-5). 

This dissertation does not test the hypotheses of the competitiveness paradigm 
because it measures entrepreneurship as creation of organisation rather than 

innovation-oriented new firms, and regional development as employment creation 

rather than wages or innovation, the key indicators of competitiveness. However, 

technology shows a negative impact on employment growth (cf. Chapter 5), which is 

in line with research using the competitiveness paradigm that has found no significant 
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correlation between regional innovation, as measured in terms of number of patents, 
and regional employment growth (Porter, 2003b). 

c) Indigenous development paradigm 

The third paradigm focuses on endogenous development based on the 

enhancement of indigenous factors such as local SMEs and technology (cf. Chapter 2, 
Sections 2.1.2. f, 2.2.3 and 2.3.5 and Chapter 3, Section 3.3). This paradigm conceives 

clusters as networks of local SMEs, which is closely related to the traditional concept 

of industrial districts (clusters of manufacturing SMEs) and innovative milieu 
(clusters of technology-based SMEs; cf. Chapter 2, Section 2.3.2. a). As for 

entrepreneurship, it is conceived either as local start-ups or SMEs (cf. Chapter 2, 

Sections 2.2.1 and 2.3.5. c). 

Based on the insights of endogenous development theory (Friedmann and 
Weaver, 1979; Garofoli, 1992), the rationale for fostering combined cluster and 

entrepreneurship policies is that the source of regional development relies on the local 

socio-economic system where entrepreneurship, SMEs, innovation, and embedded 
local links play a key role (cf. Chapter 2, Sections 2.2.3 and 2.3.5). Clusters and 

entrepreneurship are local and collective phenomena and therefore their beneficial 

outcomes, which are based on an embedded web of relationships among local actors, 

will necessarily foster local development. 

As a consequence of this rationale, the indigenous development paradigm 

proposes fostering SMEs and local new technology development, strengthening inter- 

firm collaboration, and building local institutional thickness (cf. Armstrong and 

Taylor, 2000: 264, Observatory of European SMEs, 2002: 52; Garofoli, 1992; Nelson, 

1993). 

This dissertation does not fully test the propositions derived from the indigenous 

development paradigm, because the cluster variable includes all types of firms rather 

than only local SMEs. In addition, the dependent variables of the models are creation 

of organisations and job creation rather than the set of indicators this paradigm 

proposes (cf. Table 6-3). 

However, this dissertation shows that clusters are negatively correlated to 

unemployment, and positively moderate the relationship between creation of 

organisations and job creation (Section 6.1.2). At the regional level of analysis, 

industrial agglomerations have a negative effect on both entrepreneurship and the 
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relationship between entrepreneurship and regional development (Section 6.1.2). In 

addition, given the theoretical links between the cluster and regional levels (Chapter 
3, Section 3.1), the operational definition of clusters and their aggregation at the 

regional level (cf. Chapter 4. Sections 4.2.2,4.3.2, and 4.4), it could also be argued 
that clusters do not promote intra-regional disparities. Therefore, the results of the 

present study could be considered as a partial testing of indigenous development 

propositions in terrns of the impact of clusters on entrepreneurship and on the 

relationship between entrepreneurship and regional development. 

d) Policy implications from a development paradigm 

The fourth paradigm focuses on regional development, and its policy target is 

the development of the potential of people, relationships -both internal and external-, 

and local factors. The basic assumption is that economic growth (outputs) and 
development (economic capabilities) are means for social and human development. 

Both social and human development also have an instrumental value -i. e. social and 
human capital, respectively-, but the development paradigm stresses their intrinsic 

dimension as an end rather than their instrumental dimension to achieve economic 

prosperity (cf. Chapter 1, Section 1.6. l. a) and Chapter 2, Sections 2.1.2 e-0. This is 

the reason why employment creation is considered an indicator of regional 
development, and clusters and entrepreneurship are defined by their local socio- 

economic nature as means by which to foster regional development (cf. Chapter 1, 

Section 1.6.1 and Chapter 2, Sections 2.1.1,2.1.2. d, and 2.4). 

Based on the insights of the capability approach to development (Sen, 1997; 

1999) and socio-economics (Etzioni, 1988; Smelser and Swedberg, 1994), the 

rationale for fostering combined cluster and entrepreneurship policies is that 

entrepreneurship is a human and collective endeavour, and the socio-economic nature 

of clusters creates the conditions to develop the entrepreneurship potential of would- 

be entrepreneurs (cf. Chapter 2, Sections 2.1.2. d-f, 2.2.1,2.3.2. b and 2.3.6). The 

geographically dense and bounded inter-firm and institutional networks within 

clusters foster entrepreneurship providing external economies, a competitive business 

environment, established relationship, legitimation processes, and complementary 

linkages that contribute to overcoming the liability of newness that new firms face. In 

addition, given that both entrepreneurship and clusters are local phenomena, clusters 

also create the conditions to channel entrepreneurial activity towards regional 
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development (Chapter 3, Sections 3.3.2 and 3.3.3; this chapter, Sections 6.1.1 and 
6.1.3). Clusters positively moderate entrepreneurship and regional development, 
facilitating knowledge diffusion and providing a network structure and a sense of 
purpose to channel entrepreneurship outcomes to the regional level. 

This dissertation is based on the development paradigm and shows that clusters 
have a positive impact on entrepreneurship at the regional level, and that this impact 

is even stronger when clusters develop external networks. Results also show that 

entrepreneurship in regions with clusters has a better contribution to regional 
development (cf. Section 6.1.2). 

Based on the theoretical contribution described in Section 6.1, and the policy 

conception and rationale described in the present section, this dissertation proposes 
four policy implications (Tables 6-2 and 6-3, last column), which are described 

below, 

Clearly define the object and goal of the entrepreneurship and cluster 

policies. 

The multidimensional nature of both clusters and entrepreneurship coupled with 

policyrnakers' tendency to define broad objectives in order to avoid charges of 
favouritism, strongly correlate with the current flexibility in the definition of the 

object of entrepreneurship and cluster policies as well as in their definition of targets 

(cf. Bergman and Feser, 1999; Martin and Sunley, 2003; Storey, 1994: 257; 2003: 487; 

503). In effect, in the case of clusters, "[the cluster concept is so broad and its 

connections to economic performance so multifaceted that it is often difficult to infer 

specific policy meaning from the typically broad and generalised cluster studies" 

(Feser and Bergman, 1998: 246, cited in Martin and Sunley, 2003). This tendency has 

recently begun to change (cf. UNIDO, 2002; European Commission, 2004). As for 

entrepreneurship and SME studies, "objectives are specified in very general terms, 

such as 'creating a more enterprising society', or 'making this country the most 

enterprise-friendly country in the world in which to do business'. Only if there were 

tangible measures to underpin these objectives would such objectives be 'clearly 

specified "'(Storey, 2003: 490). 

This dissertation shows that it is possible to clearly define clusters and 

entrepreneurship and relate them to the goal of regional development. It also shows 

how different conceptual isations of clusters lead to different results in terms of 
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regional development. Therefore, given the conceptual possibility of defining 

entrepreneurship and clusters and differentiating them from other related phenomena 
(cf. Chapter 2, Sections 2.2.1 and 2.3.2), the first policy implication suggests clearly 
defining these concepts and their specific targets when conceiving entrepreneurship 
and cluster policies. 

This suggestion aims to improve policyrnaking in three specific ways. Firstly, it 

provides a way of clearly specifying the object and targets of the cluster and therefore 

contributes to more focused policy designs. Secondly, it provides the targets against 

which policy intervention is assessed in the evaluation stage. Thirdly and most 
importantly, it avoids mismatches between policy conception, design, and evaluation. 
For example, if clusters are conceived as industrial agglomerations of profit- 

maximizing entrepreneurs, policies based on economic incentives targeting new firm 

creation (Storey, 1994: 255) to create a critical mass may actually distort rather than 

help the working of the cluster, given that incentive grants seem to be of limited 

value, as the Danish experience demonstrates (cf, Rosenfeld, 2001). More generally, 

the creation of inter-firm and institutional networks requires the fostering of 
institutions and a collective culture within the local culture rather than providing 

money (Malecki, 1997: 268). 

The clear specification of the object of policy depends on the conception of 

clusters and entrepreneurship while the definition of specific policy targets depends 

on the paradigm underlying policymaking. This is the main thrust of the second policy 

implication. 

Beware of the assumptions underlying the object and goals of the policy and 

make them explicit to be subject to public scrutiny. 

To assume something is to take it for granted as the basis of an argument or 

action (Artigas, 2000). Assumptions underlie both conceptual isation and theorising. In 

this latter case, assumptions are a key component of the Why criteria for theoretical 

contributions (Whetten, 1989). Given the correlation between academic 

conceptual isation and theorising on the one hand and policy conception and design on 

the other hand, assumptions also underlie these latter policy processes, 

This dissertation shows that the intrinsic and instrumental paradigms in the 

academic sphere and the neoclassical, competitiveness, indigenous development, and 

development paradigms in the policy arena are each glued by different sets of 
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assumptions in terms of human nature, human relationships, conception of the region, 
policy thrust, and policy goals (cf. Rocha and Ghoshal, 2004). For example, the 

neoclassical paradigm is based on the assumptions of individual self-interest, 

atomistic relationships, regions as either support for economic activity or means for 

national economic growth, regional competition as policy thrust, and economic 

growth relative to other regions ("catching up") as a policy target (cf. Chapter 2, 

Sections 2.1.2. b, 2.1.21,2.2.1, and 2.3.2. d; cf. also European Commission, 2004). On 

the contrary, the indigenous development paradigm is based on the assumptions of 
individuals motivated by other-regarding preferences, embedded social networks, 

regions as ends in themselves, regional collaboration as policy thrust, and indigenous 

development as a policy target (cf. Chapter 2, Sections 2.1.2. f, 2.2.3, and 2.3.5. c; cf. 

also Observatory of European SMEs, 2002: 52-53). 

Therefore, given the existence of assumptions underlying policy prescription on 

cluster and entrepreneurship, the second policy implication suggests understanding 

and making them explicit in order to be subjected to public scrutiny (cf. Sen, 1997). 

This policy implication aims to improve policyrnaking in at least two specific 

ways. Firstly, it helps policyrnakers to clarify to themselves how specific assumptions 

govern the relationship policy conception, design, and evaluation. For example, the 

neoclassical (Romer, 1986; 1990) and neo-Schumpeterian (Nelson and Winter, 1982) 

paradigms assume that the ultimate goal for society is economic growth, and that the 

key to economic growth is innovation (cf. Chapter 2, Section 2.1). 

Accordingly, the focus on high-technology clusters and fast-growth innovative 

start-ups -i. e. gazelles (Birch et al. 1999)- would be justified on these grounds. High- 

technology clusters increase regional wealth (Keeble and Wilkinson, 2000) and 

provide average wages almost three times higher than those provided by local 

industries (Porter, 2003b: 560; 564). 

However, they also create intra-regional social divides (Keeble and Wilkinson, 

2000; Rosenfeld, 2002: 20) as in the cases of Telecom City, Bangalore (OECD, 2002), 

and Silicon Valley (Harrison, 1994: 114). In addition, they stifle the potential for 

entrepreneurship and diversified economies (Malecki, 1997: 266; 270), leave other 

regions behind (1997: 267), or simply preserve regional imbalance (1997: 269). More 

generally, Porter has found that high-technology clusters only contribute to less than 

3% of the employment in the US economy (2001: 25; 2003: 564). Most importantly, 

these benefits do not trickle down to local industries. In effect, the correlation 

between high-tech employment and local wages is only 14.4% (2003: 564), and the 
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correlation between regional innovation and employment growth is negative although 
not significant (2003: 557; Hughes, 2003). In line with this latter result, the present 
study shows that technology has a negative impact on employment growth. 

The fallacy of the trickle-down assumption is not only proven theoretically but 

also empirically (cf. Aghion and Williamson, 1998), and high-technology clusters do 

not appear to be an exception. Targeting high-tech clusters, without the appropriate 
linkages to the rest of the region, resembles policies focusing on national champions 

or sunrise sectors (OECD, 2001 b: 118), which could be considered as 'public bad' 

given the distortions they produce. 
In the same vein, the competitiveness paradigm assumes that the ultimate goal is 

economic prosperity based on competitiveness, which is the result of strong micro- 

economic environments that foster competition and spur innovation. The 

competitiveness metaphor applied to the regional level leads to competition among 

regions based on their competitive advantage, which in turn could lead to a net loss 

even for the region that initiated competition. This seems especially true for those 

attracting mobile investment through bid administration, because it hampers the 

embeddedness of the investment and therefore the building of trust, which is key for 

long-term growth based on social capital. 

The previous two examples show that economic policies fostering fast growth, 

innovative enterprise and clusters lead to the wider issue of the trade-off between 

interregional equity and national efficiency and competitiveness, a "thorny issue in 

regional theory and policy" (Malecki, 1997: 47; cf. also Armstrong and Taylor, 

2000: 225). In effect, most rapid growth rates happen when economic activity 

concentrates in large urban regions, which leads to national efficiency but also to 

inequality between regions (Malecki, 1997). The application of the business 

competition metaphor to the regional level (Porter, 1990; 2001; Elliasson, 2004) not 

only exacerbates these differences when it is based on inward investment or strategies 

of waste, but also potentially reduces national efficiency when the strategy is a zero- 

sum game such as competition for hallmark events (Cheshire and Malecki, 2004: 261) 

or inter-state bidding for business investment (Donahue, 1997). 

. 
However, the opposite strategy of reducing intra-regional disparities without 

considering human and regional capabilities could also generate negative results. 
Strategies based on the indigenous development paradigm, aiming to foster 

entrepreneurship in young people, minorities, and females could be a potential case. 
This indigenous policy assumes the presence of either discrimination against such 
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groups, or vocation and capabilities to start business that are waiting to be unlocked. 
As a consequence, policies fostering awareness based on the assumption of existence 
of market failure -i. e. asymmetric information- are fully justified (cf. Storey, 
2003: 477-8). However, these policies do not consider that by attempting to change the 
attitude and aspirations of these people their real vocation and capabilities to start 
businesses are not fully considered, which increases the probability of failure with its 

consequent negative impact on the assumed would-be entrepreneur. A development 

paradigm would be based on the capabilities and freedoms of these groups of people 
(cf. Sen, 1999), and would therefore propose removing barriers and fostering 

awareness to all rather than targeting business creation by special groups, unless their 

potential capabilities and vocation are considered. The assumption is that fostering 

enabling conditions to start businesses creates the environment in which real 

vocations and potential capabilities will show up. Then, more targeted information, 

counselling, and education services to those with interest could be designed as a 

complementary policy (cf. third policy suggestion). 
Once the assumptions that govern process policy conception, design, and 

evaluation are acknowledged, they should be made explicit in order to be subjected to 

public scrutiny (cf. Sen, 1997). In effect, a second way this policy implication 

improves policyrnaking is by making policymakers accountable for the assumptions 

upon which they base their policies. Taking refuge under the umbrella of strong 

theoretical basis for clusters and entrepreneurship policies falls short in fulfilling this 

responsibility because such theoretical bases are not clear, and even the scientific 

pretence of the most formal approaches are based on some philosophical approach (cf 

von Hayek, 1974). In effect, both clusters and entrepreneurship fields are still in their 

adolescence and therefore fully integrated and tested theories are lacking. In addition, 

even the most apparently scientific approaches such as neoclassical economics or new 

economic geography are based on specific philosophical systems that provide a 

specific view of human nature, human relationships, and consequent policy targets 

and design (cf. Chapter 2, Sections 2.1.2 and 2.4; Rocha and Ghoshal, 2004: 33). 

Making explicit the assumptions would show that those paradigms focusing on 

economic growth and competitiveness reveal an implicit image of society -i. e. a 

civilisation of having- while paradigms based on development are based on a different 

image -i. e. a civilisation of being (cf. Sachs, 2004: 15; Rocha and Ghoshal, 2004: 13), 

which considers people as taking priority over earned incomes (Sen, 1999; Rosenfeld, 



289 

2002: 8), places (Bolton, 1992; Malecki, 1997: 254), and technical changes (Malecki, 
1997: 272). 

In sum, making the assumptions and potential trade-offs of policies on clusters 
and entrepreneurship explicit not only helps policyrnakers to be aware of the 

consequences of the policies they formulate, but also makes information available for 

public scrutiny and policyrnakers' accountability. This is a real challenge, given the 

current absence of clear objectives (cf. first policy implication; Storey, 2003: 507) and 
the relative lack of public programmes subject to careful scrutiny (Storey, 2003: 508). 

although this latter tendency has started to reverse at least in the case of clusters (cf. 
Ceglie and Dini, 1999; Russo et al. 2000: 29; UNIDO, 2002) and regional innovation 

systems (Observatory of European SMEs, 2002; European Commission, 2004). 

Design policies based on the socio-economic and local nature of 

entrepreneurship and clusters. 

A consequence of the current flexibility in the definition of the object of 

entrepreneurship and cluster policies, as well as in their definition of targets (cf. first 

policy implication) is the lack of understanding of the causal mechanism underlying 

the impact of cluster on entrepreneurship and their joint impact on regional 
development. This diagnosis also applies to those who favour specific policies either 

on entrepreneurship or clusters based on a specific paradigm (cf. Storey, 1994: 77; 

254; Porter, 2001; Sblvell et al. 2003; Observatory of European SMEs, 2002), because 

they focus on one or a few aspects of those phenomena. As a consequence, integrated 

and coordinated policies on entrepreneurship and clusters are still lacking (cf. Storey, 

1994: 254; Observatory of European SMEs, 2002; 2003). 

This dissertation shows that different conceptions of clusters and 

entrepreneurship lead to different rationales and causal mechanisms underlying the 

relationship between clusters, entrepreneurship, and regional development (cf. Table 

6-3). The development paradigm is an attempt to integrate complementary and 

synergistic aspects of the economic and sociological paradigms, and to eliminate 

policy elements that set them apart, such as the catch-up and regional competition 

thrusts or excessive inward orientation. Therefore, the third policy implication 

suggests designing policies based on the socio-economic and local nature of 

entrepreneurship and clusters. In particular, fostering entrepreneurship through 

clusters rather than directly seems to be an alternative to the much-favoured (cf. 



290 

Storey, 1994: 301) but not strongly agreed (Storey, 1993; 1994; Malecki, 1997: 179; 
Cheshire and Malecki, 2004: 260; Van Stel and Storey, 2004) policies directly 
fostering new firm formation. For example, there is some empirical evidence showing 
that public policies targeting start-ups to create jobs seem to be ineffective (Van Stel 

and Storey, 2004; cf. Chapter 2, Section 2.2.3) and this dissertation shows that 

government policy has a negative although not significant impact on entrepreneurship 
(Chapter 5). Therefore, "creating the climate rather than trying to control the weather" 
(Drucker, 1989: 168) or "to hold, rather than enter, the ring" (Storey, 2003: 485) seems 
to be a valid criterion as to policy intervention. 

This suggestion aims to improve policy design in five specific ways. Firstly, it 

targets the most proximate environment to foster entrepreneurship. Therefore, it 

complements the suggestion of general policies providing efficient public services, 

generalised labour and transferable skills, appropriate infrastructure, and a transparent 

but flexible regulatory framework (Cheshire and Malecki, 2004: 260). Focusing on 

clusters means targeting entrepreneurship not individually but systemically in terms of 

space and network. Clusters provide the necessary private and public goods that help 

new firms to overcome the liability of newness in their initial stages, as the results of 

this dissertation show (cf Sections 6.1.2. a and 6.1.3. a). In addition, given that -it 

takes more than a single individual ( ... ) to affect a region's development" (Malecki, 

1997: 186), fostering entrepreneurship through clusters would also improve regional 
development because the inter-firm and institutional networks within clusters 

contribute to channel entrepreneurship outcomes at the regional level (cf. Sections 

6.1.2. b and 6.1.3. b). 

Second, as a consequence of the previous potential improvements in 

policyrnaking, the multidimensionality of clusters invite a more systemic approach to 

policy making, ameliorating the issue of not considering the side effects of piecemeal 

policies (cf, Storey, 1993; 1994: 257). In effect, clusters are not only socio-economic 

phenomena but also a way of looking at policyrnaking (Steiner, 1998; Porter, 1998; 

Bergman and Feser, 1999). A cluster approach serves "as a measure to develop 

creativity and as a disciplining instrument for fragmented ( ... ) policy responsibilities" 

(Steiner, 1998: 15). Therefore, a cluster approach should include entrepreneurship as 

one of the objects and targets to design more efficient -i. e. cost effective- and 

effective -i. e. goal achievement- policies, as compared to clusters and 

entrepreneurship policies designed in an individual fashion. 
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Thirdly, as a consequence of using a cluster approach, an important ingredient 

in policy design should be the resulting learning process, which would benefit the key 

regional participating actors. In effect, effective cluster approaches are not the result 

of individual consultants or direct policy intervention, but of the participation of the 
key stakeholders participating in the initiative (cf. Malecki, 1997: 180,184-6; Porter, 

1998: 258; Rosenfeld, 2003, S61vell et al. 2003) with governments playing a catalytic 

role (OECD, 2001b; UNIDO, 2002). As a result, one of the components of regional 
development -i. e. the building of inter-firm and institutional networks- should be a 

consequent outcome of this learning process. 
Fourth, the previous improvement coupled with the local socio-economic nature 

of clusters and entrepreneurship implies that the principle "change the whether rather 

than control the climate" (Drucker, 1989: 168) also applies to cluster formation. In 

other words, policy practice for fostering clusters and entrepreneurship should not be 

directed towards starting clusters from scratch. In effect, fostering entrepreneurship 

through clusters does not mean that policies should shift from targeting firm births to 

targeting cluster birth. Scholars agree that governments should focus on emerging or 

established clusters, fulfilling an indirect role as facilitator rather than attempting to 

create entirely new clusters through direct intervention (Porter, 1998: 247; OECD, 

2001b; Sblvell et al. 2003). This means that clusters are not transferable among 

regions (OECD, 2001a: 9), or more broadly, from one society to another, for the inter- 

firm and institutional dimensions of clusters form and embed them in social systems 

distinctive to their particular society (Hollingsworth, 1997; Malecki, 1997: 184). 

Fifthly and finally, the previous policy practice would avoid the creation of 

trade-offs between economic and social processes and outcomes. In effect, given the 

local socio-economic nature of entrepreneurship and clusters, it would be pernicious 

to alter the balance, or even worse, to create a wedge between economic efficiency or 

innovation and job creation or social inclusion. These typical trade-offs are more 

created than natural (Rocha and Ghoshal, 2004), as in the cases of stressing a 

maximising and competitive logic considering human and social capital and 

collaboration as means for that logic. In effect, if social capital and sense of place are 

forms of capital and are built locally, policies strengthening entrepreneurship and 

clusters could be synergistic and take advantage of this capital. On the contraD'. 

migration policies could potentially erode social capital (cf Bolton, 1992: 192). A 

similar conclusion applies to the promotion of high-tech clusters or fast-growing 
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innovative start-ups without considering the necessary links to the rest of the region, 
given the fallacy of the trickle-down assumption. 

The very conception of clusters and entrepreneurship as socio-economic 
phenomena shows that those trade-offs are not connatural to them. In effect, clusters 
do not only include local SMEs but also international MNCs; in addition, they are 
neither a critical mass of economic actors nor embedded inter-firm and institutional 

networks but both (cf. Chapter 2, Section 2.3.2). As for entrepreneurship, it is related 
not only to high-growth innovative oriented firms but also -and mainly- to ordinary 
entrepreneurs and necessity entrepreneurship (Reynolds et al. 2004). 

The results of this dissertation show that the more diversified the cluster base of 
the region the better the performance of the region in terms of employment growth. 
As for necessity-driven entrepreneurship, this dissertation shows the positive impact 

of clusters on this variable (cf. Appendix H-c). Clusters would avoid providing 

subsidies to those without the vocation and potential capabilities to set a running 
business (cf. Storey, 1993). In effect, close proximity and networks within clusters 

would provide the necessary role models that could elicit the motivation to start a 
business together with business opportunities and resources to exploit them (cf. 

Chapter 3, Section 3.2). Given this context, it is likely that a good percentage of 
business failures would be those of necessity-oriented entrepreneurs without the 

vocation and potential capabilities to start and run a business. Therefore, clusters 

would be a way of providing solutions to unemployment (cf. this section, point c), 

given the positive relationship between clusters and unemployment, and the positive 
impact of both on entrepreneurship that was found in this dissertation. 

Evaluate entrepreneurship and cluster policies in terms of socio-economic 

processes and outcomes rather than policy actions. 

To have policy evaluation, policy targets have to be set first. As for clusters, the 

most comprehensive evaluations to date refer either to clusters (Van der Linde, 2003; 

Porter, 2003b for US; Observatory of European SMEs, 2002 for Europe; Rocha, 2005 

and Pietrobelli and Rabellotti, 2004 for Latin America) or cluster initiatives (S61vell 

et al. 2003) rather than to cluster policies (Observatory of European SMEs, 2002: 46), 

although the latter are starting to be evaluated (Russo et al. 2000: 29; UNIDO, 2002; 

European Commission, 2002; 2004). As for entrepreneurship, targets have to be 

inferred from observing policies rather than reading policy documents (cf. Storey, 
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1994: 258; 2003: 490), which implies that there is no explicit evaluation of results 
against targets. The paucity of reliable evaluation of entrepreneurship policies is 

striking given the public resources spent on promoting entrepreneurship (OECD, 
2003: 195). 

The first policy implication shows that it is possible to clearly define and 
measure clusters and entrepreneurship and therefore define targets for their policies. 
In addition, the second policy implication contributes to a more holistic approach 

when conceiving policies on clusters fostering entrepreneurship. Finally, the third 

policy implication highlights the socio-economic nature of entrepreneurship and 

clusters, the indirect nature of policy intervention, and the cluster approach as a 
learning process and capability development. As a result, compared to standalone 

entrepreneurship policies, cluster policies fostering entrepreneurship create conditions 
for a more holistic, indirect, outcome and process-oriented, and co-financed 

government intervention approach. Therefore, the fourth and final policy implication 

suggests the evaluation of entrepreneurship and cluster policies in terms of socio- 

economic processes and outcomes rather than policy activities. 
This suggestion aims to improve policy evaluation in four specific ways. First, 

given the synergistic relationship between clusters and entrepreneurship, the object of 

evaluation should not only be the number of start-ups but also the inter-firm and 
institutional networks that the government, playing a catalytic role, contributed to 

create. In effect, government intervention should focus on emerging or existing 

clusters to indirectly leverage their potential contribution to entrepreneurship and 

regional development where under-provision of public goods such as education and 

training or coordination failures such lack of institutional capabilities or partnerships 
between local institution and national ones exist. This approach assumes that if 

conditions are created, cooperation among the cluster stakeholders will emerge, at 

least on an enlightened self-interest basis (Rocha and Ghoshal, 2004). Therefore, in 

addition to the number of start-ups, goverriment intervention has to be evaluated on 

these lines, such as the number of new networks among firms, the creation of 

consortiums including local stakeholders and supra-regional representatives, and 

number of new partnerships between the local and supra-regional level (cf Russo et 

al. 2000; OECD, 2001b; UNIDO, 2002; Rosenfeld, 2002). 

Secondly, the focus on socio-economic process and outcomes allows the 

evaluation of entrepreneurship and cluster impacts beyond the cluster level, 

addressing the issue of not considering the side effects of piecemeal policies (cf. 
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Storey, 1993; 1994: 257). In effect, the inter-firm and institutional networks of clusters 
make cluster effects spill over to the regional level. Therefore, cluster and 
entrepreneurship policies should be evaluated at the regional rather than the industry, 

cluster, or industry-city level to detect displacement effects, negative and positive 
impacts at the regional level (cf. Chapter 3, Section 3.1). The social divides and trade- 

offs analysed in the previous policy implication would also be detected using a 
regional socio-economic framework for evaluation. 

Thirdly, given the conception of clusters as both a phenomenon and 
development approach, both outcomes and processes become relevant criteria for 

policy evaluation. Therefore, policy making should be evaluated throughout, not just 

at the end of the process. "In this way, evaluation can help measure progress, identify 

mid-course corrections ( ... ), and focus efforts on overcoming problems" (OECD, 

2001 b: 118). An example of this type of evaluation is NET, a network evaluation tool 

that integrates network development indicators at different stages of the process to 

measure the level of network development in terms of group cohesion, capacity of 

problem analysis, production and economic variables, and relations with the external 

environment (Ceglie and Dini, 1999). These indicators are integrated and displayed 

graphically to assess their development at each stage, and therefore to adjust the 

provision of services of each stakeholder. 

Fourthly and finally, the catalytic role of government and the necessary 

participation of different stakeholders means that economic incentives should not be 

the main motivation tool for participation in the initiative. Even more important, co- 
financed initiatives by the stakeholders that take part of it are suggested (cf Russo et 

al. 2000; Rosenfeld, 2002). This means that policy evaluation should consider 
indicators such as percentage contributed by the private sector, supporting institutions, 

and the government, cost recovery of public funds, and leverage -i. e. ratio of total 

expenditure for every public dollar (cf. Russo et al. 2000: 20; European Commission, 

2004). These measures not only contribute to the evaluation of the degree of 

engagement of local participants but also the degree of sustainability of the initiative 

after the catalytic participation of the public sector. 
In addition to be more cost-effective, socio-economic and holistic targeted, and 

sustainable, these four improvements address the difficulties of evaluating clusters 

and entrepreneurship policies that are targeted, government directed and financed 

such as business incubators (cf. OECD, 2003: 192; Storey, 2003) and, at the same 

time, fulfil the requirements of sophisticated types of evaluation (Storey, 2003: 494). 
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For example, given that the focus is on regional indicators rather than individual 

assisted firms, the problems of comparing them either with "typical" or "match" firms 

are ameliorated. In addition to this regional focus, cluster policies should start from 

what already exists or is emerging, and should aim at creating conditions to start 
businesses rather than targeting specific groups of firms, meaning that the issue of 

selection bias that emerge from self-selection and Committee selection (cf. Storey, 

2003: 498) is also ameliorated. 

6.3. Limitations and directions for future research 

Despite its academic and policy implications, this dissertation faces several 
limitations that represent opportunities for future research, which are detailed below. 

Well-established clusters as measure of clusters. This dissertation focuses on 
existence rather than degree of clustering (Chapter 1, Section 1.3) to test whether 

clusters really matter. Although this dissertation follows the general criterion of using 

cut-off points to identify clusters (cf. Chapter 4, Section 4.3.2) and runs sensitivity 

analysis at the regional level, it does not run sensitivity analysis at the cluster level 

using different cut-off points for the agglomeration and network dimensions of 

clusters. For example, the LQ filter was fixed at 1.5 allowing a minus I variation for 

well-known clusters in the literature. However, LQ between I and 1.5 could also have 

been considered as clusters. Sensitivity analysis at the cluster level would have 

controlled this issue and made the results even more robust. A similar conclusion 

applies to the use of the median split as a criterion to define the existence of networks 
in the case of questionnaire to experts. 

Therefore, future studies could run sensitivity analysis at the cluster level, 

adding to the robustness analysis carried out by this dissertation at the regional level 

of analysis. 

Lack of breakdown in the cluster measure. This dissertation focuses on clusters 
in general because it is interested in capturing their definitional dimensions (Chapter 

1, Section 1.3). Although clusters' contingent dimensions, such as sectoral base and 

cluster configuration, have been theoretically identified (Chapter 2, Section 2.3.2. e), 

and clusters have been empirically defined at the sectoral-regional level (Chapter 4, 

Section 4.3.2), this dissertation aggregates clusters at the regional level of analysis 
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without carrying out analysis by sector or cluster configuration. The main reasons for 

not doing it were the lack of GEM data on industry at the cluster level and the limited 

sample size of start-ups and new firms per cluster that would result from additional 
breakdowns (cf. Singleton and Straits, 1999). 

Therefore, using alternative databases on firm births, future studies could 

analyse how entrepreneurship and regional development vary according to different 

values of the cluster-contingent dimensions such as sectoral base, degree of 

cooperation / competition, stage of development, and internal industrial structure. For 

example, this dissertation has found that clusters with external networks, a special 

configuration of clusters, have an even better impact on entrepreneurship than clusters 

in general. A more detailed investigation, although using different dependent 

variables, can be found in Markusen et al. (1999), who found that different 

configurations lead to different growth dynamics. In effect, the most prevalent cluster 

configuration in fast-growing urban areas resembled the hub-and-spoke and satellite 

platform structures with large multinational corporations and public sector entities at 

the focal point, which could be considered as one type of cluster with external 

networks. However, given that those configurations could also show a lack of local 

embeddedness (Rocha, 2005), negative results could be expected when considering 

more socio-economic indicators. In effect, Markusen et al. (1999) could not find a 

clear relationship between cluster configuration and socioeconomic equity measured 

by indicators such as intra-regional income distribution, which is in line with the 

analysis of clusters with external networks done in Chapter 3, Section 3.2.5. This 

issue is the object of the following limitation. 

Lack of analysis of intra-regional disparities caused by clusters. This 

dissertation has focused on whether clusters matter in general in terms of 

entrepreneurship and employment creation at the regional level. Although this 

dissertation shows the potential divides ClUsters could generate (cf, Chapter 2, 

Sections 2.3.4 and 2.3.5; Chapter 3.3.1.1; this chapter, Section 6.2.2. d), and attempts 

to capture them at least indirectly (Section 6.2.2. c), it does not test intra-regional 

issues such as displacement effects or employment inequality directly. 

Therefore, future studies could use different measures to analyse intra-regional 

disparities caused by clusters, complementing the excellent qualitative analyses that 

have been undertaken recently (Rosenfeld, 2002; 2003; UNIDO, 2002). In particular, 
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a cluster approach to entrepreneurship social responsibility is directly in line with this 
line of research (cf. UNIDO, 2002b: 42). 

Focus on creation of organisations rather than churning rate -i. e. birth minus 
deaths- or survival rates. The theoretical and methodological focus of this dissertation 
is creation of organisations rather than churning and survival rates at the regional 
level. In addition, GEM, the source of data to measure entrepreneurship, does not 
include information on firm deaths. Although not tested in the present study, it is 
likely that new firms in regions with clusters have a higher chance of survival as 

compared to those new firms in regions without clusters, or that have emerged from 

government direct intervention and economic incentives (cf. Storey, 1993; 1994). The 

main reason is the synergy between the provision of public goods and coordination 

opportunities within clusters and the liability of newness of new firms (cf Chapter 3, 

Section 3.2.2; this chapter, Section 6.2.2). 

Therefore, given that almost two-thirds of the start-ups are non-operative 
businesses (Reynolds et al. 2004; 2005) and that the net start-up rate and survival are 
key indicators of entrepreneurship success, future studies could focus on these 

measures to discover whether the impact of clusters on net start-ups and survival is 

still positive as in the case of creation of organisations. 

Comparative analysis at the regional rather than at the cluster level. This 

dissertation focuses on comparing regions with well-established clusters to regions 

without well-established clusters, to address the issue of different-level reductionism 

and contribute to the literature on entrepreneurship societal level outcomes (Chapter 

1, Sections 1.1 to 1.5). In addition, as was noted above, GEM data does not allow 
industry breakdowns by cluster. Therefore, although clusters have been theoretically 

and empirically defined at the sectoral-regional level, the theoretical and empirical 

analysis is at the Planning Region level, 

Future research could focus on clusters as the basic unit of analysis to capture 

the differences in entrepreneurship inside and outside clusters in regions, and then 

carry out more aggregated analysis as in the case of the present dissertation. 

Geographical scope. This dissertation has chosen Germany as its empirical 

setting, which raises the issue of external validity or general isabi I ity of the results of 

this study to different countries. Although clusters have been empirically defined at 
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the sectoral-regional level, the empirical analysis takes the Planning Region as the 

unit of analysis. 
Chapter 2 extensively reviewed the theoretical and empirical literature on this 

topic and results could be expected to be similar when clusters are measured in terms 

of their definitional dimensions. A similar review was carried out in Latin America 

(Rocha, 2005) and the results are contingent to the presence of embedded inter-firm 

and institutional networks, which are two definitional cluster dimensions, although 

relatively poorly developed, in Latin America (cf. also Malecki, 1997). Using a 

slightly different definition of clusters and industrial agglomerations, a similar 

approach to that used in the present study has been applied in a second study on 
Argentina (Rocha et a]. 2004) and results show that both clusters and industrial 

agglomerations have a positive effect on both entrepreneurship and regional 
development. Although clusters have a stronger impact, the positive results of the 

industrial agglomeration variable could be explained by the lack of inter-firm and 

institutional networks in that country as compared to Germany, where industrial 

agglomerations, once the cluster effect is taken into account, show a negative result. 

Therefore, future research is needed in order to analyse the impact of clusters on 

entrepreneurship and their joint impact on regional development in different 

countries. It is expected that, at least for the case of developing countries, the reasons 

explaining those impact would be different, given the lack of institutional and inter- 

firm networks and the prevalence of necessity entrepreneurship in those countries 

(Rocha, 2004; 2005). 

Cross seclional approach. Although this dissertation attempts to control for 

competing explanations (cf. Section 6.1.3. c), it uses a cross-sectional approach rather 

than a longitudinal one. Given the dynamic nature of entrepreneurship, it is suggested 

that more longitudinal studies would capture the essence of the phenomenon (cf. 

Reynolds and White, 1997; Reynolds, 2000). 

Therefore, future research could benefit from analysing the evolution of 

entrepreneurship within and not within clusters (cf. Romanelli and Feldman, 

forthcoming, although their measure of clusters is count of firms within a single 

industry). The PSED dataset (Reynolds, 2000) is a unique dataset on entrepreneurship 

at different stages that could be used for these purposes. 
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Lack of control for the potential impact of entrepreneurship on clusters. This 
dissertation focuses on the impact of clusters on entrepreneurship and their joint 
impact on regional development (Chapter 1, Section 1.3). Although many research 
strategies have been used to control for rival explanations (Section 6.1.3. c), data 
limitations do not allow controlling for the impact of entrepreneurship on clusters. 
However, the theoretical and empirical reasons provided in Section 6.1.3. c suggest 
that results would not change if it were possible to have a measure of entrepreneurship 

with enough time lag to analyse its impact on cluster formation. 

Future studies on the impact of entrepreneurship on clusters have to be basically 

qualitative, unless a population-ecology type of study is preferred. However, this type 

of study should be complemented with measures of inter-firm and institutional 

network dimensions to classify as cluster rather than industrial agglomeration studies 
(cf. Baum and Oliver, 1996). In addition, their measure of entrepreneurship should be 

corrected given that the concept of entry does not fully capture entrepreneurship as a 
local and socio-economic phenomenon (cf. Chapter 2, Sections 2.2.1 and 2.4). 

Limited time lag between the entrepreneurship and regional development 

measures. Finally, although this dissertation uses three different time lags between 

entrepreneurship and regional development (6,12, and 18 months; cf Appendix H-e), 

data limitations does not allow using a more extensive period of time. Therefore, this 

analysis has to be considered as exploratory because longer time lags seems to be 

more appropriate to analyse the impact of entrepreneurship and regional development 

across time (cf. Acs and Storey, 2004). 

Therefore, future studies could benefit from using different regression models 

based on longer time lags between the entrepreneurship and regional development 

variable. 

In addition to the limitations and lines for future research stated above, a 

cautionary note and a general line for future research are in order. With regard to the 

cautionary note, the results of this dissertation should not be taken as a justification to 

promote cluster policies without further analysis, because this study has not analysed 
how the existence of clusters in one region affects the outputs of other regions, or how 

the existence of clusters affects the national rate of entrepreneurship. It has been 

argued that clusters could negatively affect outcomes at the national level as, for 

example, increased regional disparities. The empirical results of this dissertation do 
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not allow the analysis of this issue, but the policy implications were formulated under 

the umbrella of the development paradigm to address those potential negative impacts 

when designing and implementing policies. In particular, the third policy implication 

suggests designing coordinated policies at both the national and regional levels. 

This general limitation is an incentive for future studies on the theoretical and 

empirical implications of the intrinsic and instrumental paradigms in the academic 

sphere, and the neoclassical, competitiveness, indigenous development, and 
development paradigms in the policy arena. It is hoped that a better understanding and 

an explicit identification of underlying assumptions will contribute to a betten-nent of 

the dialogue between both academics and policyrnakers, which in turn, given the 

societal impact of these two vocations, will contribute to the betterment of society as a 

whole. 
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APPENDICES 

Appendix A 
Sample of German clusters according to the literature 

Appendix B 
Cover letter, instructions, and questionnaire sent to regional experts in one third 
of the planning regions 

Appendix C 
Operational definitions at the Planning Region level 

Appendix D 
Operational definition of Entrepreneurship 

Appendix E 
Planning Regions with at least three clusters and average number of citations for 

a cluster 

Appendix F 
Validity and Reliability Criteria and Strategies to measure and identify clusters 

Appendix G 
Statistical techniques, assumptions, and how they have been met 

Appendix H 
Sensitivity Analysis - How results change when using different measures of 
entrepreneurship, industrial agglomerations, clusters, and different time lags 
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Appendix B 
Cover letter, instructions, and questionnaire sent to regional experts in one third of 

the planning regions 



[insert name of Country Expert] 
[insert job title] 
[insert name of organisation] 
[insert address of organiation] 

[Insert Date] 

Dear [insert name of Country Expert], 

Universitdt KbIn 

You may be aware of the importance of entrepreneurship to foster national and regional 
growth. This link is especially important for Germany, which still lags behind other developed 
countries such as the USA and Canada in terms of business start-ups initiated by ordinary 
citizens. 

Recent research shows that sub-national regional factors play an important role in promoting 
entrepreneurship and therefore economic development. In particular, it is believed that clusters 
-i. e. proximate group of interlinked firms and institutions in related industries- create better 
conditions to foster entrepreneurship and regional and national development. 

To discover whether clusters matter to entrepreneurship and regional and national development 
in Germany, a research team based at London Business School, with the collaboration of K61n 
University is conducting a research in Germany, UK and Argentina to understand how clusters 
impact on the creation of new businesses and regional development. Two are the essential 
requirements to implement this international project: information about both entrepreneurship 
and clusters. Measures of entrepreneurial activity will be taken from a major international 
project, the Global Entrepreneurship Monitor (GEM) in which Germany participates since 
1999. GEM provides, annually, an examination of both entrepreneurial activity and the 
entrepreneurial environment in Germany, within an international context. Cluster information 
will be gathered through a selected group of regional experts in Germany. Prof. Rolf Sternberg, 
head of the GEM German research team, is supporting this project from the German side. 

Please help us with your professional experience and knowledge about your regional economy 
by answering the following questionnaire as a 'German Regional Expert' for this research. The 
questionnaire attached seeks to identify clusters in Baden WUrttemberg. Your contribution will 
consist of filling the attached 7-items questionnaire, which will take you approximately 15 
minutes of your time. This contribution is invaluable because will help to evaluate how clusters 
promote entrepreneurship and development in Germany. Government and private officials will 
be informed by the project's findings. We will send you the report at the end of the study. 

If you have any questions about the project or the interview process, please do not hesitate to 
contact Hector Rocha at hrocha@london. edu. We look forward to hearing from you shortly. 

Regards, 

The Research Team 

Dr. Rolf Sternberg Dr. Paul D. Reynolds Hector Rocha 
Professor Professor Doctoral Candidate 
K61n University London Business School London Business School 



CLUSTER SURVEY - INSTRUCTIONS 

The questions of this survey seek to gather information on Planning Regions and their 
relevant industries in [name of the Ldnder]. Planning Regions are groups of districts 
functionally linked by commuter distances. 

In the following page you will find 7 questions. In answering these questions, please keep the 
following in mind: 

(1) Answer each of the questions for each Planning Region listed in Annex 1. Please 
place your answer in the cells provided for each Planning Region. 

(2) For each question, please select the number which best expresses your opinion about 
the actual condition for each Planning Region: 

a. By choosing a smaller number, you agree more with the assessment as stated on 
the left 

b. By choosing a larger number, you agree more with the assessment as stated on 
the right 

(3) It is very important that you fill the entire questionnaire. For any Planning Region for 
which you do not have complete knowledge, please answer to the best of your ability. 

(4) Please be candid. There are no right or wrong answers to any questions. 

Your individual responses to this survey will be completely confidential. Your responses will 
be analysed only in the aggregate. 

We will send you a copy of the final report to the address indicated on the head of this letter, 
unless you indicate a different address below: 

Street: 
City: 
Post Code: 
Country: 
Email: 

If you have any questions or concerns, please contact Hector Rocha (London) or Ingo 
Luckgen (K61n): 
hrocha(-yý 

,, 
Iondon. edu or Tel: +44 20 8 40 50 641 

luecký),, en(ýti]wiso. uni-koeln. de or Tel: 0221/470-6162 

Thank you for your cooperation 

Please return survev in the attached stamped envelope or via fax to. - 
Ingo Luckgen 

Universitat zu KOK Wirtschafts - und Sozialgeographisches Institut 
Albertus-Magnus-Platz, 50923 K61n 

Fax 0221 / 470-5009 



Relationship among firms 

1. Overall, firms in this Planning Region tend to... 

Have no preference for the geographic 
F- 

3 -2-1 0123 Prefer to work with firms located within the 
location oftheir business partners Planning Region 

2. How would you describe this Planning Region 

Group of unrelated firms co-located due Group ofstrong related firms through 
to either local factor advantages or -3 -2 -1 0123 economic, social, or cultural inter- 

government financial incentives dependencies 

Relationship among firms, government organisations and not for profits organisations 

3. Relationships between firms and associations such as industry or cluster associations, business assistance services, 
universities, and research centres within this Planning Region ... 

Do not exist 
I-3 

-2 -1 0123 Exist and are very strong 

4. How would you describe this Planning Region 

Concentration of' firms without specific Concentration of'firms with specific 
institutions promoting the interest of the -3 -2 -1 0123 institutions promoting the interest ot'the 

Planning Region Planning Region 

Relationship with firms and organisations outside the Planning Region 

5. Overall, this Planning Region has... 

No major firm belonging to a 3 -2 -1 0123 Almost all major firms belonging to 
multinational organisation multinational organisations 

6. Overall, firms and organisations in this Planning Region have... 

Limited or weak links with Se), eral or strong links with organisations 
organisations outside the Planning -3 -2 -1 0123 

outside the Planning Region Region 

7. Overall, which of the following images best represents this Planning Region? 

...... ..... 
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Relationship among firms No No Yes Yes Yes 
Relationship among firms 
and organisations 

No No No Yes Yes 

Strong relations with 
outside organisations 

No Yes No no Yes 

N our selection 1 2 3 4 5 6 
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Annex I- Saxony Planning Regions and relevant industries 

Planning Region 
(Districts in brackets) 

Relevant industries in the 
Planning Region 

(Please place an "X" next to the 

Relationship 
among firms 

Relationship 
firms- 

organisations 

External 
networks 

Overall 

relevant industry or industries) Q1 Q2 Q3 Q4 Q5 Q6 Q7 
Chernnitz- Erzgebirge Erzbergbau 
(Mittweida, Freiberg, Textilgewerbe 
Chernnitzer Land, Bekleidungsgewerbe 
Chemnitz, Stollberg, 

_Ledergewerbe Mittlerer 
_Papiergewerbe Erzgebirgskreis, 

Annaberg) Z:, 

Herst. v. Büromaschinen 
usw. 

Herst- von Möbeln, 
Schmuck, Musikinstr� 
Sportgeräten, Spielwaren 
und sonst. Erzeugnissen 
Andere (bitte angeben) 

Oberes Elbtal Tabakverarbeitung 
/Osterzgebirge 
(Riesa-GroBenhain, 

Rundfunk-, Fernseh- und 
Nachrichtentechnik 

Meißen-Radebeul, Fischerei 
Dresden, Sächsische 
Schweiz, Weißeritz- 

Kohlenbergbau, 
Torfgewinnung 

kreis) Gewinnung von Steinen u. 
Erden, sonst. Bergbau 

_ Textilgewerbe 
_ Glasgewerbe, Keramik, 

Verarbeitung von Steinen 
und Erden 

_ Recycling 
Abwasser- u. 
Abfallbeseitigung 
Andere (bitte angeben) 

Südwestsachsen Erzbergbau 
(Aue-Schwarzenberg, Textilgewerbe C Plauen, Vogtiand- - Bekleidungsgewerbe 
kreis, Zwickau, Ledergewerbe 
Zwickauer Land) Recycling 

Andere (bitte angeben) 
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Appendix F 
Validity and Reliability Criteria and Strategies to measure and identify clusters 

F-1 Validity in creating the operational definition of clusters 

a) Multiple sources 

The first strategy to improve validity at this stage is the use of multiple sources 
focussing on inter-subjective agreement to capture the nature of the concept, its essential 
dimensions (content validity), and how to measure it (construct validity; cf. Yin, 1994; 
Singleton and Straits, 1999: 120). 

This dissertation used multiple sources for two specific purposes. The first purpose 
was to identify the theoretical cluster dimensions that are the criteria to assess construct 
validity. The historical and theoretical evolution of the cluster concept reviewed in 
Chapter 2 led to the identification of the three main cluster dimensions. This extensive 
review improves construct validity because captures the dimensions of clusters based on 
existing theory underlying the concept (Singleton and Straits, 1999: 123). This strategy 
leads to content validity, or the "extent to which a measure adequately represents all 
facets of the concept" (Singleton and Straits, 1999: 121). In addition, the literature review 
leads to conclude that industrial agglomerations and clusters have different constitutive 
dimensions and therefore they differ in kind rather than degree because different values 
of the geographical, inter-firm, and inter-organisational network dimensions yield 
different phenomena rather than a different position along the same continuum. This 
conclusion has important implications for the methods and level of measurement of 
clusters. 

Second, multiple sources have been applied to identify the appropriate methods to 
measure the cluster dimensions. The review of the methods used to identify clusters led 
to the conclusion that multiple methods are necessary to capture the essential dimensions 
of clusters. In effect, the geographical density dimension is best captured using 
quantitative methods such as location quotients, while the inter-firm and institutional 
network dimensions are best captured using cluster studies and expert opinions. 

The theoretical and methodological use of multiple sources of information has 
served complement rather than triangulation purposes. In effect, different theories point 
at different cluster dimensions such as economics and new economic theory focus on the 
industrial geographical density dimension and sociological approaches focus on the 
network dimensions. The same conclusion applies to the methodological use of different 
sources, because different methods are best suited to measure different cluster 
dimensions. However, when it comes to identify concrete clusters, different sources 
serves a triangulation purpose because its aim is corroborate the same phenomenon (Yin, 
1994: 92). This will be analysed in the next section. 

b) Chain of evidence 

Having a chain of links starting from the research questions to the operational 
definition of clusters is a second strategy to improve the validity of the cluster measure. 
To this end Chapter I has outlined the explicit links between research questions, unit of 
analysis, literature review, conceptual definition, hypotheses, and operational definition 
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of clusters (Figure 1-4, Chapter 1), stressing the phenomenon driven orientation of the 
study and ways of avoiding same level reductionism. 

This links were considered in each of the following chapters. In effect, Chapter 2 
have provided the definitional dimensions of clusters and shown the mismatch between 
conceptual and operational definitions. Chapter 3 have formulated hypotheses 
distinguishing the different effect of clusters and industrial agglomerations on 
entrepreneurship and on the relationship between entrepreneurship and regional 
development. Finally, the present chapter has provided an operational definition of 
clusters that explicitly match the conceptual to the operational dimensions of clusters (cf. 
Table 4-4). 

c) Key informants 

Many of the articles and policy documents on clusters reviewed in Chapter 2 were 
either written or based on the conceptualisations made by key informants, 

F. 2 Validity in applying the operational definition of clusters to specific cases 

a) Multiple sources 

The first strategy to improve validity in the identification stage is the use of 
multiple sources of evidence focussing on inter- subjective agreement to identify specific 
clusters. As noted in the previous section, when it comes to identify concrete clusters, 
different sources serve a triangulation rather than a complementary purpose because the 
aim is corroborate the same phenomenon (Yin, 1994: 92). 

This triangulation strategy is called data triangulation (Yin, 1994: 92) and leads to 
convergent and criterion related validity (Singleton and Straits, 1999: 125) in terms of 
identification of clusters. Convergent validity is the extent to which multiple sources are 
in agreement to identify the same phenomenon (Singleton and Straits, 1999; cf. Yin, 
1994: 93; (Drucker-Godard et al. 2001: 201). Criterion related validity is the extent to 
which there is correspondence between a specific phenomenon and the dimensions or 
criteria of the concept of interest. 

This dissertation attempts to improve convergent validity comparing cluster studies 
to expert opinions in one-third of the planning regions. To this end, it computes two 
measures of inter-coder reliability, considering the literature as the first coder and the 
experts as the second coder. I have used the same questionnaire sent to expert and the LQ 
cut off point of 1.5 in evaluating the literature so that both sources are filtered through the 
same operational definition. 

The first inter-coder reliability measure is the simple percentage of agreement 
between the two sources in evaluating the same phenomenon. The percentage agreement 
is 82% for all the clusters with at least one source of information and 92% for the clusters 
included in the regions with at least three clusters (the average source of information for 
each of these clusters was 3; cf. Appendix E). 

Simple percentage agreement has the disadvantage of not considering agreement 
due to chance. Therefore, a more robust measure is Cohen's kappa coefficient of 
consistency (Cohen et al. 2003; Drucker-Godard et al. 2001). Kappa varies between -1 
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and +1, where -1 ones express complete disagreement and +1 complete agreement8'. The 
kappa measure is positive (. 31), significant (p < 0.004), and with an agreement higher 
than the expected agreement (82% vs. 74%) when applied to all the clusters with at least 
one source of information. Results are better when only the clusters included in the 
regions with at least three clusters are considered (Kappa . 37, p<0.003, and agreement 
of 91% vs. expected agreement of 85%). 

To improve the validity of the clusters object of evaluation, I have attempted to 
have more than one source of information for each cluster. The range of sources of 
information per cluster is I to 25, with 60% of all identified clusters based on more than 
one source of information and 100% of the cases of planning regions with at least three 
clusters based on 3 sources of information on average (cf. Appendix E). About 40% of 
the clusters provided by the literature have been mentioned by more than one source of 
information. 

A different but related way of triangulation is the use of criterion-related-validity 
based on the theoretical dimensions of clusters rather than on convenience or practical 
purposes (cf. Singleton and Straits, 1999: 122). This criterion was used when evaluating 
clusters mentioned as such either by the literature or by the experts. The quantitative 
criterion was that those clusters has to meet the criterion LQ > 1.5. More than 50 clusters 
mentioned either by the literature or experts where excluded using this cut-off point, and 
many of them had LQ <I such as pencils in Nuremberg or biotechnology in Berlin, 
which means that the degree of concentration of the industry in that particular region is 
less than the national average. 

b) Chain of evidence 

The chain of evidence described in the creation of the cluster measure is further 
extended in the stage of cluster identification because it includes the type of data used to 
identify clusters (cf. Table 4-4). 

Also, the theoretical considerations about the extent of knowledge spillovers and 
the socio-economic nature of clusters have led to define the regional level of analysis at 
the planning region level (cf. Section 4.1) and the industry level at the 2-digit SIC level 
(cf. Section 4.3.2 a). 

In addition, this dissertation has used the operational definition of the three theory- 
based cluster dimensions as screening criteria to identify clusters (Figure 4-1), as it was 
exemplified in the previous section. 

Finally, this dissertation has defined clusters as dummy variables at the industry- 
region level based on the purpose of the present dissertation, avoidance of same level 
reductionism, and suggestions from previous literature. In particular, as it was analysed in 
the operational definition of clusters, defining clusters as continuous variables is a kind of 
reductionism that changes the substance of the cluster definition, dissociating it from its 
operational definition. 

c) Key informants 

Finally, the use of key informants, the third qualitative strategy to improve construct 
validity, was also used in this dissertation in three different ways. First, a questionnaire 

87 The assumptions underlying this coefficient have been met in this dissertation. Details can be found in 
Appendix G. 
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was sent to 162 regional experts with the appropriate knowledge on the clusters of their 
respective regions to measure the network dimensions of clusters in one third of the 
German planning regions (cf. Section 4.2.2). Second, the review of the more than 70 
sources of information on cluster cases shows that many articles were based on key 
informants providing information on specific clusters (cf. Porter, 1991; Van der Linde, 
2002). Third and finally, several cluster studies were written by regional experts. 
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Appendix G 
Statistical techniques, assumptions, and how they have been met 

Technique 
Assumption Meeting the assumption 

Cohen's Kappa coefficient of consistency 
I Independence among the units Clusters were identified at the same industry- 
(industrial agglomerations and region level and there was no overlapping among 
clusters) to be coded them 
2 Independence among coders Regional experts and those who wrote the cluster 

cases are two independent sources of information 
("coders") using the same operational definition - 
this dissertation used the cluster operational 
definition developed in Chapter 4 to classify the 
cases as clusters or not. 

3 The coding categories must be The measures for industrial agglomeration, inter- 
independent, mutually exclusive, and firm network, and inter-organisational network 
exhaustive dimensions are independent, mutually exclusive, 

and exhaust all the definitional dimensions of 
clusters. 

T-test (parametric method) 
I Type of data in dependent variable TEA is a metric variable 
- metric 
2 Non-biasness - sampling procedure This dissertation uses the whole population of 
should be random sampling planning regions. 

The TEA variable is based on a random sampling 
of 30,000 respondents for years 2001-2003 

3 Normality of the distributions of The TEA variable is normally distributed 
means. 

Multiple linear regression model - Ordinary least square assumptions8" 
(1) linearity in parameters It is not testable 
(2) random sampling This dissertation uses the whole population of 

planning regions. 
The TEA variable is based on a random sampling 
of 30,000 respondents for years 2001-2003 

(3) zero conditional mean or Control for unobserved heterogeneity using 
expected value of the error term suggested control variables, fixed-effect model, 
equals zero planning region as geographical unit to 

ameliorate spatial autocorrelation, and potential 
reverse causality (cf. Section 6. I. c. in Chapter 6) 
Control for unobserved heterogeneity using 
statistical techniques (cf. note (a)) 
Post-regression diagnosis: all the independent 

88 Assumptions (1) to (5) are called Gauss-Markov assumptions (Wooldridge, 2003: 95) and with the 
addition of assumption (7) assure that OLS produces unbiased estimators of coefficients and their 
variances. Assumption (6) is not necessary to run OLS but to use a particular sampling distribution to make 
inferences -the normal distribution. Assumptions (1) to (6) are called classical linear model assumptions 
(Wooldridge, 2003: 116). In checking the assumptions I have used Stata version 8.2 
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Tec 
Assumption Meeting the assumption 

variables show linearity when plotted against the 
residuals. 

(4) no perfect relationship between Correlation matrix shows no perfect correlations 
independent variables (cf. Table 5-1 in Chapter 5) 
(5) homoscedasticity or constant Use of robust and cluster options in Stata 
variance of the error term Post-regression diagnosis: the plotting of the 

residuals against the fitted TEA value and the 
httest show that the residuals have constant 
variance, which means that the homoscedasticity 
assumption is not violated. 

(6) error term normally distributed After running graphical (kdensity and pnorm 
commands) and numerical (Shapiro-Wilk W) 
tests for normality of the entrepreneurship 
variable, this variable appears perfectly non-nal. 
The p-value of the Shapiro-Wilk W test is very 
large (. 35), indicating that we cannot reject that 
TEA is normally distributed. 
Post-regression diagnosis: note (b) 

(7) no serial correlation. Use of fixed-effects and choosing of planning 
region as geographical unit to ameliorate spatial 
autocorrelation. 

Other issues that are not OLS 
assumptions but affect efficiency and 
bias 89 

(a) multicollinearity Note (c) 
(b) outliers and influential Note (d 
observations 
(c ) measurement error in Note (e) 
indet)endent variable 

89 The first issue only affects the efficiency or standard error of the estimators, while the second and third 
ones affect both bias and efficiency of the estimators 
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Notes 

(a) Unobserved heterogeneity using statistical techniques 

I checked the functional form of each of the control variables against the dependent 
variable, because their misspecification affects both bias and efficiency of the estimators. 
The plotting of the population, population density, personal wealth, unemployment, 
general human capital, in-migration, and technology against TEA showed some non- 

90 linearity . Then, examining closely each of these variables using graphical techniques, 
they show both non-linearity and non-normality. Using numerical and graphical 
techniques -ladder and gladder commands, respectively- the appropriate transformation 
was chosen: log for unemployment and inverse square root for the rest of the variables. 

Post-regression diagnosis allows testing for model specification (Chen et al. 2003). 
There are a couple of methods to detect specification errors. The finktest command is 
based on the idea that if a regression is properly specified, one should not be able to find 
any additional independent variables that are significant except by chance. linktest 
creates two new variables, the variable of prediction, 

- 
hat, and the variable of squared 

prediction, 
_hatsq. 

The model is then refit using these two variables as predictors. 
- 

hat 
should be significant since it is the predicted value. On the other hand, 

_hatsq 
shouldn't, 

because if the model is specified correctly, the squared predictions should not have much 
explanatory power. A significant p-value for 

- 
hatsq means that there is a model 

misspecification due to either some relevant variable omitted from the model or some 
irrelevant variables included in the model. After running linktest, 

-htsq 
is not significant 

and therefore the hypothesis that the model is specified correctly cannot be rejected. 

A second test is the ovtest command, which is similar to the linktest. It also creates 
new variables based on the predictors and refits the model using those new variables to 
see if any of them would be significant. After running the ovtest command, results 
indicate that there are not omitted variables. Therefore, both tests -i. e. linktest and 
ovtest- indicate that there are no omitted variables and the model seems to be well 
specified. 

(b) Normal distribution of residuals 

The results from both kdensity and pnorm graphs show no indications of non- 
normality: 

90 This test is especially for continuous independent variables; the plot of dichotomous variables is not 
informative about linearity because these variables are qualitative (nominal) variables (Cohen et a] 
2003: 126). This is the reason why I have not included the three independent variables of the model, which 
are dummies. 
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The same conclusion is reached running the swilk test for normality. The p-value is 
based on the assumption that the distribution is normal. This number is very high (. 756), 
which indicates that it is not possible to reject that the residual is normally distributed. 

(c) Multicol linearity 

After transforming the control variables I checked for mul tic ol linearity. Table 5-lb 
in Chapter 5 shows the sample statistics and correlation matrix, which reveals nine cases 
of highly correlated independent variables. Following the rules for inclusion of 
independent variables in the model (Cohen et al 2003: 143; Hair et al 1998: 163), 1 decided 
to keep all the variables till running the regression models and analyse their individual 
contribution to the explained variance in entrepreneurship. In effect, potential 
multicollinearity only affects the efficiency of the estimators, while potential omitted 
variables affect both bias and efficiency. This decision is confirmed using an alternative 
test for multicol linearity 91 

. 

(d) Outliers and influential observations 

A single observation that is substantially different from all other observations can 
make a large difference in the results. There are three ways in which an observation can 
be unusual (Chen et al. 2003): 

Outliers: In linear regression, an outlier is an observation with large residual. In 
other words, it is an observation whose dependent-variable value is unusual given its 
values on the predictor variables. An outlier may indicate a sample peculiarity or may 
indicate a data entry error or other problem. 

Leverage: An observation with an extreme value on a predictor variable is called a 
point with high leverage. Leverage is a measure of how far an independent variable 
deviates from its mean. These leverage points can have an effect on the estimate of 
regression coefficients. 

Influence: An observation is said to be influential if removing the observation 
substantially changes the estimate of coefficients. Influence can be thought of as the 
product of leverage and outliers. 

I have used the residuals in three methods to check for outliers and influential 
observations and the conclusion is that the model does not show these problems. 

(d. 1) Stem and leaf plot of the residuals 

91 The collin command in Stata can be used before running the regression models to test multicollinearity. 
This command provides two criteria to assess multicollinearity among independent variables. First, the 
variance inflation factor (VIF) value, which indicates the amount by which the variance of each regression 
coefficient is increased relative to a situation in which all the independent variables are uncorrelated 
(Cohen et al 2003: 423). As a rule of thumb, any variable with VIF higher than 10 provides evidence of 
serious multicollinearity involving the independent variable and requires further investigation. All the 
variables show low VIF (less than 5). Indicating that multicollinearity is not an issue. The second criterion 
is the condition number, which indicates the global instability of the regression coefficients (Chen et al 
2003). Any number higher than 10 is an indication of instability. Again, there is no problem of instability in 
the chosen variables, given the low condition number (5.25). 
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As a rule of dumb, any standardised residual exceeding +2.5 or -2.5 and that are far 
from the proximate residuals requires further investigation (Hair et al 1998: 67; Chen et al 
2003). The stem and leaf plot shows that only one point could create problems: planning 
region 23, that with the highest TEA by 2 percentage points compared to the second one. 
Therefore, I use a second technique to verify whether this is a problem. 

(d. 2) Cook's Distance 

Another way of searching for outliers and influential observations is to use overall 
measures of influence such as Cook's D. The lowest value that Cook's D can assume is 
zero, and the higher the Cook's D is, the more influential the point. The convention cut- 
off point is 4/n (Chen et al 2003). 

. 
list cook if cook>4/97 

4. . 0804813 

9. . 0869366 

21. . 0586832 

23. . 0927404 

31. . 041716 

Although the Cook of these five planning regions is beyond the cut off point, they 
are not far from the Cook of the other planning regions, which indicates that there is no 
problems with outliers: 

(d. 3) Leverage 

Plotting the leverage against the residual squared there are few points beyond the 
average lines, and these points are close to the intersection of both averages, which 
indicates that there is no problem of outliers or influential observations. 

(e) Measurement error 

A critical explanatory variable is clusters. It is possible to test whether the model suffer 
from potential measurement errors in this variable using the r eivreg command in Stata. I 
used two levels of reliability for the cluster measure, based on the agreement between the 
literature and experts: .7 and . 9. The R-squared of the overall model does not change and 
the sign and significance of the coefficients of the regression model also remain the same, 
which indicate that it seems that there are not problems of measurement error in the 
cluster variable. 
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Appendix H 
Sensitivity Analysis - How results change when using different measures of 

entrepreneurship, industrial agglomerations, clusters, and different time lags 

Appendix H-a 
Cluster-Entrepreneurship model: Hypothesis Testing 

I have created five additional measures for industrial agglomeration: two of them 
increasing the LQ threshold (at least 3 LQ >2 and at least 3 LQ > 3), two of them 
increasing the threshold and varying the number of LQ within the planning region (at 
least I LQ >3 and at least 2 LQ > 3); and one of them dichotomising a continuous 
variable definition based on the average LQ for the planning region (there is an industrial 
agglomeration if average LQ > 1). The five measures for industrial agglomerations and 
the reported t and p values are the following: (1) at least three LQ >2 (t = -. 51; p<t= 
. 
69) (2) at least three LQ >3 within each planning region (t = .30; p<t= .3 8); (3) at least 

one LQ >3 within the planning region (t = -1.19; p<t= . 88); (4) at least two LQ >3 
within the planning region (t = -1.04; p<t= . 85); (5) average location quotient for the 
planning region higher than I (t = . 14; p<t= . 44). Therefore, I reach the same 
conclusion as using our original industrial agglomeration measure (at least three LQ > 
1.5), because although two of the five measures are positive (measures (2) and (5)), none 
of them are significant at 5% level using I -tailed t-test. 

A similar procedure was followed for the cluster variable, creating four additional 
measures based on the number of clusters within each planning region. The four 
additional measures for clusters and the reported p values are the following: (1) at least 
one cluster within each planning region (t = 1.50; p<t= . 07); (2) at least two clusters 
within each planning region (t 1; p<t= . 16); (3) at least four clusters within each 
planning region (t = 1.57; p<t . 06); at least five clusters within each planning region (t 
=' 99; p<t= . 16). Again, as in the case of industrial agglomerations, all the additional 
cluster measures yield the same conclusion reported in Table 5, because in all the cases 
entrepreneurship within clusters is higher than entrepreneurship not within clusters. 
Measures (2) and (4), although positive, are not significant. However, they become 
significant when running t-test using the individual dataset, given its larger sample size. 
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Appendix H-d 
Cluster - Entrepreneurship - Regional Development Model 

Sensitivity analysis with different industrial agglomeration and cluster measures 

Model (1) (2) (3) (4) 
Dependent Variable Regional Regional Regional Regional 

development development development development 

Population density 0.367 0.358 0.363 0.355 
(2.22)* (2.08)* (2.13)* (2.16)* 

General human capital -0.108 -0.115 -0.110 -0.117 
(3.06) ** (3.45)** (3.3 3) ** (2.94) ** 

Personal wealth 
0.295 0.279 0.259 0.287 

(2.82)** (2.48)* (2.28)* (3.46) ** 

Lagged regional development -0.077 -0.078 -0.081 -0.060 
(3.71)** (3.5 ])* * (4.14)** (1.92)+ 

Technology -0.040 -0.038 -0.038 -0.041 
(1.99)+ (1.80)+ (1.85)+ (2.04)* 

Government policy 
0.017 0.015 0.017 0.018 

(2.65)** (1.83)+ (2.66) ** (2.77)** 

Entrepreneurship 0.002 -0.001 -0.001 0.001 
(0.93) (1.41) (1.15) (0.82) 

Industrial agglomeration (at least 3 -0.007 -0.009 
LQ>1.5) (1.67) (2.82)** 

Cluster (at least 3 clusters) 
0.005 0.004 0.005 

(3.51)** (3.45)** (3.8 3) 
Entrepreneurship *industrial -0.002 -0.002 
agglomeration (at least 3L Q>l. 5) (1.48) (1.63) 
Entrepreneurship * clusters (at least 3 0.004 0,004 0.004 
clusters) (3.92)** (4.23)** (3.5 5) 

Industrial agglomeration (LQ> 1) 0.003 
(0.59) 

Entrepreneurship *industrial 0.001 
agglomeration (LQ>I) (0.60) 
Industrial agglomeration (at least 1 0.002 
LQ>3) (0.48) 
Entrepreneurship * industrial 0.001 
agglomeration (at least I LQ>3) (0.50) 

Cluster (at least 2 clusters) 
0.003 
(0.87) 

Entrepreneurship * clusters (at least 2 0.003 
clusters) (3.13)** 

Constant -0.057 -0.057 -0.057 -0.049 
(3.73)** (3.27)** (2.8 0) ** (3.01)** 

Observations 97 97 97 97 
R-squared 0.45 0.45 0.44 0.42 
Prob >F 0.0000 0.0000 0.0000 0.0000 
Adi . R-scruared 0.25 0.25 0.24 0.21 

Robust t statistics in parentheses 
+ significant at 10%; * significant at 5%; ** significant at 1% 



Appendix H-e 
Cluster - Entrepreneurship - Regional Development Model 

Sensitivity analysis with different time lags between entrepreneurship and regional 
development 

Model (1) (2) (3) 
6 months 12 months 18 months 

Dependent Variable Regional Regional Regional 
development development development 

Population density 0.367 0.346 0.348 
(2.22)* (2.18)* (2.12)* 

General human capital -0.108 -0.113 -0.114 
(3.06)** (3.5 1)** (3.83)** 

Personal wealth 
0.295 0.277 0.289 

(2.82)** (2.95)** (2.99)** 

Lagged regional development -0.077 -0.075 -0.061 
(3.71)** (3.92)** (3.3 4) ** 

Technology -0.040 -0.038 -0.037 
(1,99)+ (1.85)+ (1.73)+ 

Government policy 
0.017 0.018 0.018 

(2,65)** (2.74) (2.63)* 

Entrepreneurship 2000-2003 0.002 
(0.93) 

Industrial agglomeration (at least 3 -0.007 -0.007 -0.007 
LQ>1.5) (1.67) (1.96)+ (1.58) 

Cluster (at least 3 clusters) 
0.005 0.006 0.006 

(3.5 1)* * (2.93)** (3.07)** 
Entrepreneurship * industrial -0.002 
agglomeration (at least 3 LQ>I. 5) (1.48) 
Entrepreneurship * clusters (at least 3 0.004 
clusters) (3.92)** 

Entrepreneurship 2000-2002 0.001 
(0.79) 

Entrepreneurship * industrial -0.002 
agglomeration (at least 3L Q> 1.5) (1.31) 
Entrepreneurship * clusters (at least 3 0.003 
clusters) (3.77)** 

Entrepreneurship 2000-2001 0.000 
(0.13) 

Entrepreneurship * industrial -0.000 
agglomeration (at least 3L Q>l. 5) (0.19) 
Entrepreneurship * clusters (at least 3 0.002 
clusters) (2.27)* 

Constant -0.057 -0.051 -0.054 
(3.73)** (3.47)** (3.67)** 

Observations 97 97 97 
R-squared 0.45 0.44 0.43 
Prob >F 0.0000 0.0000 0.0000 
Adj. R-squared 0.25 0.23 0.22 

Robust t statistics in parentheses 
+ significant at 10%; * significant at 5%; ** significant at 1% 
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