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Abstract  

 

This study investigates whether local cluster strength matters for the performance on individual companies. 

In recent years, empirical studies have been published about the effects of clusters on individual firms’ 

performance, such as Beaudry and Swann (2009), Kukalis (2010) and Wennberg and Lindqvist (2010), who 

investigate the effects of clusters on the growth and financial performance of individual firms. These 

studies have however focused on larger regions. The purpose of this paper is to investigate whether cluster 

strength effects can also be found in smaller geographical areas and for small and medium-sized companies 

(SMEs).  

   I show that the literature on industrial clusters generally does not contest the existence of small local 

clusters, and I test empirically whether local cluster strength matters for the performance of SMEs. 

Denmark is used as the case country and data is collected on the number of employees and financial 

performance for more than ten thousand SMEs within 15 industries, and matched with data from the 98 

Danish municipalities.   

   I find that local cluster strength has a statistical significant impact on the lifetime growth of individual 

companies within many industries, especially within manufacturing industries. I find no evidence that local 

cluster strength has a positive effect on financial performance. The results are in accordance with much of 

the regional industrial cluster literature, but this study further concludes that cluster strength matters not 

only on a regional level, but also on a small and local level. The results have academic implications, policy 

implications, and company location choice implications.   
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1.0 Introduction 

In the last two decades industrial clusters have received considerable attention both in academic literature 

and policy decisions. Industrial clusters have been said to explain the rise and fall of economic development 

in both regions and countries. Industrial clusters thus seem to be of grave importance, but, nonetheless, 

few have investigated industrial cluster effects in smaller geographical areas.  

   During the 1990s the literature focused mainly on theoretical aspects of clusters, trying to explain the 

phenomena, its functional aspects, its causes and its benefits. The literature was thus based on theoretical 

ideas as well as empirical case studies, generally highlighting the advantages of clusters. Empirical 

quantitative investigations focused on showing agglomeration patterns, and not so much on their effects 

on companies. However, within the last decade quantitative investigations have appeared that investigate 

the effects on individual companies, although showing somewhat mixed results. 

    This paper is an addition to the literature on industrial clusters, focusing on a less investigated aspect of 

the industrial cluster debate.  The literature on industrial clusters generally focuses on large geographic 

areas such as nations and regions. This paper looks at much smaller geographic areas, namely local 

communities and municipalities. The primary focus of the study is to investigate whether local cluster 

strength matters for the performance of individual companies. 

   Definitions of industrial clusters generally leave it open how large or small a geographic area must be, 

before it can be said to host an industrial cluster. Furthermore, in general there seems to be little 

theoretical grounds for arguing that industrial clusters cannot be located in much smaller areas than the 

typical regional focus of the literature. In fact, it appears equally likely that local community clusters can 

effect companies’ performance, just as regional clusters can.  

   The central argument of the paper is thus a scale argument. Industrial clusters may be found in local 

communities, just as they can be found in larger geographic areas. The paper is however not an 

investigation trying to prove the existence of local clusters. Rather, I investigate whether local industrial 

clusters have an impact on firm performance. The reason for this is simple: the existence of local 

community clusters may be interesting, but they have little purpose, if there are no benefits from them. 

Thus the real interesting issue is whether I can show a positive impact of local community industrial cluster 

strength. A thorough analysis investigating the existence of local industrial cluster on a micro-level is up to 

future research.   

   The paper focuses on the impact of local clusters on individual firms. It would be interesting also to 

investigate the impact of local industrial clusters on the local community itself; however this will be up to 

future research.  Although I investigate the effects on individual companies, the study makes use of a bird-
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eye view on the companies, investigating effects of local cluster strength on companies’ performance 

through broad quantitative analyses. 

   The study in general makes use of methods constructed and inspired by two recent articles and empirical 

investigations on the effects of industrial clusters on individual firms, namely Beaudry and Swann (2009), 

who investigate the effects of industrial clusters on growth of companies, and Kukalis (2010), who 

investigates the effects of industrial clusters on the financial performance of companies. The combination 

of the two performance indicators provides a suitable point of departure, as it captures the effects of 

industrial clusters on firm performance in two dimensions, including both a pure financial evaluation, 

interesting mainly for firm location decisions, as well as the more policy relevant growth of employment.  

   The logical implication of investigating the impact of local communities on companies is further to focus 

on small and medium sized companies. SMEs are the companies most likely to benefit from local 

community industrial clusters, as the externalities arising from local clusters are likely to be of relatively 

greater significance to smaller companies, rather than large companies, where the impact of local clusters 

may be present but small.  

   Denmark is used as the case country, largely because of good data availability, both in terms of 

aggregated data on a local municipality level as well as data on the performance on individual companies. 

The study can in this way make use of a unique data-set, consisting of a combination of aggregate 

municipality data as well as individual company data. Financial and employment data on more than ten 

thousand SMEs is used, and 15 industries are investigated within the 98 municipalities of Denmark.    

   The study finds that SMEs located within strong local industrial clusters in many industries have grown 

faster than SMEs outside local clusters. Especially manufacturing companies appear to grow faster when 

located within a strong industrial cluster.  The study finds no evidence that companies within strong local 

clusters perform financially better than companies outside local clusters. In contrast, in some industries, 

companies perform financially worse. These findings are in accordance with the most recent literature on 

larger regional clusters, for example as provided by Beaudry and Swann (2009) and Kukalis (2010). Thus I 

conclude that local industrial clusters can affect the growth of SMEs, just as regional clusters can, and in 

addition, I provide further evidence that companies do not necessarily perform financially better by being 

located within industrial clusters.     

   The results have both academic, policy and location choice implications. On the academic side, more 

research is needed  to investigate smaller local clusters; their existence, their impact and their functional 

aspects. For policy concerns, the results call upon local policy makers to think and act in terms promoting 

and encouraging the development of local clusters in order to increase employment within the local 
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community. In terms of the location choice of companies, SMEs need to consider the cluster strength of 

locations as this may impact their growth in the long run.  

   The paper proceeds in the following way. First, I briefly describe the general method applied in the paper. 

Secondly, I provide a broad overview of the theoretical literature on industrial clusters and consider the 

place of small local communities within the literature. Thirdly, I review the empirical investigations on the 

effects of industrial clusters primarily on individual firm performance. Following the literature review, I set 

up hypotheses and describe the data collected. The empirical investigation is then split into two sections, 

the first part focuses on the impact of local clusters strength on firm growth, while the second part 

addresses the impact of local industrial clusters on the financial performance of companies. Following the 

empirical investigation I discuss the results in relation to the literature, discuss problems related the 

empirical study and consider implications for policy and for firms’ choice of location. The final section 

concludes on the investigation and findings of the paper.     
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3.0 General Method 

3.1 Definitions: 

Two core concepts need to be defined for before we can begin, namely industrial cluster and local.   

 

   It is not easy to find a commonly accepted definition of an industrial cluster. Scholars usually define 

industrial clusters according to their specific theory, tradition or perspective, which means that the 

definitions vary a lot. As Maskell and Kebir (2007) note, “few would, even at the outset, feel tempted to 

accuse the cluster literature at large for being overly concerned with precise definitions of important 

constructs…”. How then do we define industrial clusters? I will here follow the definition used by 

Richardson (1972), Ellison and Glaeser (1997), and Maskell and Kebir(2007), who note that industrial 

clusters are ”non-random geographical agglomerations of firms with similar or closely complementary 

capabilities.” (Maskell and Kebir, 2007). It is possible to argue that not all forms of non-random 

geographical agglomerations are in reality industrial clusters, if one for example does not see social 

networks, knowledge sharing, common labour market pools, or specialized auxiliary trades, which several 

theories call for. Thus some scholars would disagree with this definition, but it is purposeful as it makes 

clusters easy to measure for empirical investigation. Further, it is simply unlikely that firms will perform 

non-random geographical agglomeration, without this resulting in the cluster activities, as pointed out in 

the literature points.  Thus the definition stated here becomes broad and suitable in any practical case, 

even with different cluster perspectives.  

   Secondly I need to define the concept of local in order to be able to define a local industrial cluster. The 

definition of industrial cluster leaves it open, which geographical size is applicable. Here local becomes the 

geographical area, and I define local as a location’s nearest surroundings, such as municipalities or 

communities. Obviously, it is still a relative term geographically, but it stands in contrast to regional 

industrial clusters, which include several municipalities or communities. Local industrial clusters thus 

become non-random geographical agglomeration of firms with similar or closely complementary 

capabilities within a location’s nearest surroundings, such as municipalities or communities. 
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3.2 Research Question:  

The following is the main research question for the paper:  

RQ: Does local industrial cluster strength have an effect on the individual performance of companies located 

within the local community?  

 

The following three sub-questions have been formulated to answer the main question: 

SQ1: Are the general industrial cluster theories within the literature applicable to local industrial clusters? 

 

SQ2: Does local industrial cluster strength have an effect on the growth of individual companies? 

 

SQ3: Does local industrial cluster strength have an effect on the financial performance of individual 

companies? 

 

Appendix 8 provides a thorough description of the scientific method applied in the paper.  
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4.0 Literature Review 

The literature review is divided into two parts, (1)  a theoretical overview of the industrial cluster literature, 

and (2) an overview of the empirical quantitative investigations of the impact of industrial clusters. The 

purpose of the first part is to provide an overview and to investigate, whether the general industrial cluster 

literature appears to be applicable to local industrial clusters. The purpose of the second part is to provide 

an overview of the empirical results on the impacts of industrial clusters, to show which effects have 

previously been established, and to demonstrate that most studies have been performed on a regional 

basis.   

 

4.1 Theories on Industrial Clusters 

The literature on industrial clusters is in general chaotic and voluminous. There are no clear schools or 

branches of cluster theories, and as Bergman and Feser (1999) note, there “…is no obvious organizational 

scheme for laying out and drawing connections between relevant theories”.  The main problem is that the 

theories and scholars have a tendency to borrow parts and bits from other scholar and theories, while 

never aligning completely within one tradition. As Maskall and Kebir (2007) note “…one often finds an 

unfortunate habit of introducing novelty by making slight changes to the explicitly stated or implicitly 

applied definition of core concepts, or by importing constructs and variables from neighboring schools of 

thought without any impeding sensitivity towards the inherent theoretical and methodological tensions 

between what are, in essence, not completely parallel lines of inquiry” (Maskall and Kebir, 2007). 

   The body of literature thus becomes a bundle of distinctively different, and yet partly similar, theories 

which are connected in several ways, but with no clear pattern in their connections. Any attempt to 

characterize them into an organizational scheme is thus problematic, as they will cut across various 

categories and taxonomies.  Hence there are no widely accepted approaches in the literature, although 

many authors attempt classify the theories. 

   The overview of the body of literature presented here is structured by recognizing the various possible 

classifications of theories.  The purpose is to point to the main contributions, the various traditions and 

main characteristics of the relevant theories on industrial clusters. Three specific and different 

organizational schemes will be applied to organize the theories on industrial clusters. Gordon and McCann 

(2000) and Bergman and Feser (1999)’s schemes are used as the main classifications. These two schemes 

are much cited and provide a good starting point. In addition, I include Cruz and Texiera (2007) taxonomies 

to point to some of the more recent developments within the cluster literature.  

   Gordon and McCann (2000) argue that three main perspectives dominate in the theories on industrial 

clusters, while Cruz and Texiera (2007) point to an additional perspective. As the main perspectives are also 
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partly historically consecutive in their origins, I will deal with one at a time, although each is not equally 

influential. The perspectives are the (1) pure model of agglomeration, (2) the industrial complex 

perspective, and (3) the social-network perspective and  (4) the institutional perspective.  

  

The pure model of agglomeration 

The pure model of agglomeration is both the classical and most dominating set of theories, and it includes 

the grandfather of theories on industrial clusters, Alfred Marshall, as well as Paul Krugman and Michael 

Porter. What Gordon and McCann (2000) label the pure model of agglomeration,  Bergman and Freezer 

(1999) essentially divide the theory into three separate branches; (1) external economies of scale, (2) rivalry 

and (3) path dependence. What is unifying for both the external economies of scale, rivalry and path 

dependence perspective is that no form of co-operation between the actors, beyond what is in their 

individual interest, is required or presumed. The externalities are open to all who wish to reside in the given 

cluster. This is why Gordon and McCann (2000) group them together. Bergman and Feser (1999) on the 

other hand separate them, because they consider the rivalry condition as unique from the other sources of 

external benefits. Furthermore, they find that path dependence, while showing the same external benefits 

as the other two branches of theory, focuses on the reasons behind the agglomeration rather than its 

benefits.  

 

External Economies of Scale 

Alfred Marshall (1890, 1920) is generally considered the grandfather of theories on clusters. Marshall 

noticed that specialized companies tended to concentrate in industrial districts and thereby achieved 

productivity increases, due to what he labeled external economies of scale.  The firms within the district 

achieved benefits external to the firm, specifically through specialized labor pools, specialized  intermediate 

inputs and suppliers, the growth of supporting and auxiliary trades, as well as the possibility of sharing costs 

of common resources such as infrastructure and services. Furthermore, or as a result of this, a common 

knowledge base developed in the “atmosphere” of the industrial district and thus knowledge spillovers 

were possible (Marshall, 1890,  1920).  

    Weber (1929) also recognized what he labeled agglomeration economies, suggesting that they arrive 

from external varieties of internal scale economies. However Weber focuses mostly on how these scale 

economies lead to agglomeration, rather than identifying explanatory factors to the external economies of 

scale.    

   Hoover (1937, 1948) further developed the models of agglomeration effects by dividing them into three 

distinct forces: (1) internal returns to scale, (2) localization economies and (3) urbanization economies. 
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Internal returns to scale are benefits to the individual firm that arise because of production-cost efficiencies 

due to serving a large market. Localization effects are benefits caused by external economies of scale which 

arise because specific industries or sectors concentrate, i.e. similar to Marshall’s concepts, while 

urbanization effects are benefits caused by external economies arising from firms of all industries 

concentrating in one area. Hoover thus describes and classifies agglomeration advantages, although not 

from a functional typology as Marshall, but rather from a causal perspective.  

   Jacobs (1970) provides an important addition to the pure agglomeration perspective and to Hoover’s 

causes by arguing that not only does the concentration of single industries and all industries matter, but 

also that the diversity of the business climate can lead to positive externalities. This has become known as 

the Jacobs-externalities. Both Hoover’s causes and Jacobs’ diversity are easily measurable, which mean that 

they are often applied in empirical research, and they will also be applied in this paper.  

  In relation to local clusters, the external economies of scale argument appears not to be bound to any 

geographical size. In fact, Marshall focuses equally on villages and towns as on regions and nations, while 

Jacobs focuses on cities, rather than nations and regions. Hoover and Weber do focus on regions and U.S. 

states, however there is nothing inherent in their arguments about why external economies of scale should 

only be regional and not equally local. Thus we find in the external economies of scale arguments good 

basis for abducing that clusters can be local.    

    

Rivalry  

Chinitz (1961) provides one of the earliest studies of how industry conditions influence agglomeration. 

Chinitz criticizes the other agglomeration scholars’ overemphasis on industry and urban size and argues 

that industry structure and industry organization can effect innovation and entrepreneurship so that even 

smaller areas and clusters can compete against larger cities.   

   However, Michael Porter, otherwise known as the mastermind of firm competitive advantage, is clearly 

the main author within the rivalry branch. Porter (1990) sparked renewed interest in industrial clusters 

following his work on why some countries are more competitive in certain industries with a holistic view on 

industrial clusters. According to Porter competitive advantages of industries within nations result from the 

operation of a “diamond” of four interacting forces; i.e. (1) factor conditions, (2) demand conditions, (3) 

firm strategy, structure and rivalry, and (4) related and supporting industries. A fifth factor further captures 

the structure of the diamond itself in form of public regulation and support.   
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Figure 4.1: Porter’s Diamond (Porter, 1990) 

 

 

  Especially the impact of rivalry has received scholarly attention following Porters’ work. Rivalry had thus 

far received little attention, except for Chinitz (1961).  Porter’s argument was, however, simple: National 

strong rivalry on the home market, can push companies to perform better and create strongly competitive 

and innovative organizations and companies.  

   In contrast to Marshall (1890), Porter (1990) focuses not on the specific benefits of concentration  but on 

the unique characteristics of certain industries, which can result in concentration and growth of these 

industries within nations or in clusters. Nonetheless, Marshall and Porter are closely related, as Porter’s 

factor conditions for example also include labor market pooling, and both of them emphasize the 

importance of related and supporting industries. Michael Porter, however, further increased the 

understanding of clusters, as he includes industry structure and demand conditions in the characteristics of 

clusters.  

   Bergman and Feser (1999) characterize Porter as of the rivalry branch, because Porter’s unique 

contribution to the scholar field was the industry rivalry argument. But Porter’s business-like literature with 

a holistic departure-point has a very a strong tendency to borrow from various branches of the literature. 

Thus we often find arguments made by Porter within several traditions, as we shall see throughout this 

review.   

   As regards local clusters, Porter (1990) is clearly in the opposite end of the scale argument as he, at least 

in his early writings focuses on nations, even though he in his later writings focuses on regions (for example 

Firm strategy, 
structure and 

rivalry

Demand 
conditions

Related and 
supporting 
industries

Factor conditions
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Porter, 2003). Chitnitz (1961) does in fact make a size argument, but he does not depart from a regional 

perspective, merely arguing that smaller regions can compete against larger regions.   

   The rivalry argument is thus not perfectly clear on whether clusters can be local. For rivalry to benefit the 

local cluster there would have to be clear competition within the local area. This will obviously be the case 

for companies that serve local needs, but for those we should find only limited cluster tendencies. Whether 

it is likely that companies, which compete with services and goods that are traded beyond local borders, 

face enough competition from their local environment as opposed to regional or national competition to 

benefit from a unique industry structure is more questionable. Thus local rivalry may not be a sizeable 

cause of local cluster benefits.  However, it is important to remember that both Porter (1990) and Chitnitz 

(1961) explicitly point out that rivalry is only part of cluster benefits. 

 

Path dependence 

   Bergman and Feser (1999) argue that scholars of the “Path dependence”-tradition constitute a separate 

branch within cluster theories. This tradition is largely inspired by trade economics and focuses on 

equilibrium and disequilibrium in the regional patterns of trade and growth. The central argument in the 

path dependence tradition is that agglomeration can be caused by small regional differences in factors of 

production or comparative advantages, and that cluster tendencies thus are path dependent.  The path 

dependence tradition thus argues that agglomeration can be set in motion, essentially by historical 

accidents as famously described by David (1985), and more formalized by Arthur (1990). 

  Much of recent development within this field is inspired by Paul Krugman’s writings in the 1990s. 

Krugman’s main argument is that when the factors of production are geographically concentrated, firms 

enjoy the additional benefits of spatial proximity, and once these factors are developed within a cluster, the 

benefits become self-reinforcing through a dynamic process of increasing returns (Krugman, 1991). 

Krugman argues that the factors of production can be specialized labor pools, intermediate goods, and the 

presence of knowledge externalities. In essence Krugman (1991) re-highlights the exact same reasons for 

the emergence of clusters as Marshall. Thus Krugman’s main contribution is not the an increased 

understanding of the benefits of clusters, but rather an explanation of agglomeration patterns in regional 

economies, and the notion that clusters are self-reinforcing.  

   Does Krugman’s argument apply to small local areas as well? Krugman focuses on regions and larger 

cities, but in essence there is no reason for assuming that the arguments do not fit to local clusters as well. 

Krugman’s models are generic to size, and it is likely that also small local clusters depend on agglomeration 

economics, which can be set in motion through historical activities and thus be a result of path 

dependence.  
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The industrial complex perspective 

  The industrial complex perspective is mainly found within Gordon and McCann (2000), while Bergman and 

Feser (1999) seem to ignore it.  The focus of the industrial complex perspective is optimal location of firms 

in relation to spatial transaction costs, i.e. traditionally transportation cost, but – in more modern terms – 

also telecommunication (Salomon and Schofer, 1990), and general logistics costs (McCann, 1998). Weber 

(1909, 1929) can also be found within this tradition, as his general focus was on why companies located in 

certain areas with a focus on transportation costs and the costs of factors of production.   

   According to the industrial complex perspective, spatial industrial clustering happens when individual 

firms decide to co-locate with other firms, close to their suppliers and customers, i.e. their specific input-

output requirements, in order to reduce transaction costs. Isard (1951) is the most cited scholar within the 

industrial complex tradition, but also Moses (1958) as well as Miller and Jensen, (1978) are prominent 

contributors.  

    Gordon and McCann (2000) argue that this is a significantly different perspective compared to the pure 

model of agglomeration for example as there is no mention of the positive effects of being located near 

similar and competing firms, which is the premise of the pure model of agglomeration. Because of this 

limited reference to positive effects within clusters, it is also a tradition, which has not been pursued much 

in recent years within the cluster literature.   

   In essence the industrial complex perspective is closely related to industrial organization and the Hotelling 

(1929)-model as one of the main origins of including spatial economics within the field.  Although Gordon 

and McCann (2000) do not mention it specifically, various branches of industrial organization inspired by 

Hotelling (1929) could also be classified within the industrial complex perspective.  

   What is important in the further parts of the paper is that within the industrial complex perspective, 

companies locate to maximize profits. Location is thus conceptually consecutive to profitability. Companies 

will relocate to maximize profits, and thus profits should be similar among similar firms, independent of 

location. If companies within clusters could achieve a higher profits, non-cluster companies would simply 

re-locate to the clusters and achieve the same profitability. Thus according to this perspective we should 

not be able to detect differences in the profitability of companies within cluster companies and non-cluster 

companies, unless of course there is considerable costs associated with relocation.   

   Isard (1951) clearly focuses on regions in his writings, but the models set up by the industrial complex 

scholars are by no means limited to regions.  The models are generic to any geographical size, and should 

easily fit smaller areas as well. Optimal location choices should apply not only to an optimal choice of 

region but also optimal choice of location within a region.  
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The social network perspective 

Gordon and McCann (2000)’s last perspective is the social network perspective, which includes a large part 

of the more modern theories on clusters. The perspective is largely inspired by sociology in particular 

Granovetter (1985, 1991, 1992). The main argument of the sociological response to the market and 

resources-led perspectives is that actors are embedded within social networks, and thus inter-firm relations 

are stronger than presumed in the other perspectives. Interpersonal relationships mainly based on trust 

influence decisions to a considerable extent. According to the social network perspective, industrial clusters 

are not simply economic responses to the pattern of available opportunities and complementarities, but 

also an unusual level of embeddedness and social integration usually within a spatially defined area 

(Gordon and McCann, 2000). Bergman and Feser (1999) identify two traditions, which I will include here as 

parts of the social network perspective, namely the Innovative Environment and the Cooperative 

Competition tradition.  

 

The innovative environment   

The innovative environment tradition sees clusters as networks for interaction and exchanges of knowledge 

with the purpose of creating innovation. The network is not only comprised of firms, but also research 

institutions and universities (Roelandt and den Hertog, 1999) that together comprise an innovation system 

(Cook, 1997). Industrial Clusters can further serve as mechanisms whereby firms and institutions can 

exchange knowledge and information that cannot be codified. These tacit forms of knowledge must further 

be exchanged between individuals, not just business entities, reinforcing advantages to spatial clustering 

(Lundvall, 1999).  

The innovative milieu is a closely related concept in the same tradition (Mailat, 1991 and Ayadalot, 1986). 

According to Maillat (1991), the innovative milieu is not just a special phenomena, i.e. simply a warehouse 

of knowledge and supplies, but an organization in the form of a complex system consisting of economic and 

technological interdependencies with the purpose of creating synergetic innovation processes. The 

innovative environment perspective thus has a focus on innovation processes created by a network of 

individuals within both firms and surrounding institutions.    

   Whether small local areas can be said to host innovative environments and have innovative milieus is 

questionable. Most of the literature does in fact focus on some form of national or regional innovative 

environment. However, smaller areas may benefit from innovative environments as well. In fact knowledge 

may be more easily transferred within smaller local environments. For example, if a small area has some 

sort of research institution, companies located very close to it may be better equipped to draw benefits 
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from it merely due to proximity.  Again, there is nothing inherent in the theories that prevent local small 

areas to have cluster benefits.  

 

Cooperative Competition  

Within the cooperative competition tradition the focus is on the ties between individuals employed in 

companies, which result in cooperation rather than strong competition. Ties, such as trust, family and 

tradition, can cause firms to cooperate often with the purpose of small businesses to counter larger 

corporations’ economies of scale or economies of scope, while retaining their specialization. The main 

argument is that trust and ties can reinforce mutually beneficial relationships between firms. The implied 

assumption with regards to clusters is that trust is more likely to be sustained in geographically 

concentrated networks (Belussi, 1996) and that firms receive special benefits this way.  

   The rivalry tradition appears to contrast strongly with the cooperative competition tradition. One 

tradition argues that clusters lead to positive effects because of cooperation, while the other perspective 

argues that clusters lead to positive effects because of competition. 

   Two primary schools appear within the cooperative competition tradition, namely the Italian and the 

California School. The Italian School sought to explain the special development of the Third Italy in the 

northern part of Italy. The explanation focuses on smaller industrial districts, inspired by Marshall 

(1890,1920), both with a focus on the special industrial structure of networks of SMEs (Bellandi,1992) as 

well as a heavy emphasis on the importance of embeddedness of firms in socio-economic structures 

(Becattini, 2003), which resulted in inter-firm cooperation.  

    The Italian School is probably the set of cluster theories, which is the best aligned with local clusters. The 

Italian School focuses on much smaller areas than the typical regions of the cluster literature. The literature 

has, however, focused mainly on intra-industry cooperation within a few select areas of Northern Italy, 

where SME’s cooperates, but the theories have seldom been applied to other countries. Furthermore, the 

object of analysis is typically the sociological phenomena of a local production system, and not the 

geographic area.   

   The California School focuses more on larger regions and specifically emphasizes the benefits of reducing 

transaction costs through co-location and creating a “flexible production system”. According to the 

California School changes in market and technology conditions have required firms to carry out more 

external transactions, which have become more complex and uncertain. Trust and common tacit 

knowledge found among clustered companies can considerably reduce the transaction cost of external 

transactions, and firms therefore cluster in an effort to reduce transaction costs and to achieve flexibility in 

their transactions (Scott and Storper, 1986, Scott, 1988, and Storper, 1989).  
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   Even though the California School focuses on regions, there is also nothing inherent in the California 

School that conflicts with the idea of local clusters. Trust and tacit knowledge may certainly be present 

among companies that are located in the same local area, and may even be more prominent. External 

transaction costs may even be reduced further within small local areas, suggesting that the benefits may be 

more prominent. Therefore there seems to be clear ground within the cooperative-competition arguments 

that local clusters may matter very much.  

 

The institutional perspective 

Figure 4.2 shows the main classifications by Cruz and Texiera (2007) of cluster schools of thought, their 

main connections and their main scholars. The figure provides a good overview of the literature although 

one should be careful not to underestimate the interconnections of the schools.  Cruz and Texiera (2007) 

add another dimension, which focuses on institutions and knowledge and not only the resource- based 

agglomeration perspectives and the social network perspectives, which we have dealt with so far.   

   Cruz and Texiera (2007) argue that Porter (1990, 1998) as well as Krugman (1991) and Cooke et al. (1997) 

are to be found within this perspective, which we so far have labeled as either of the pure agglomeration 

perspective in the cases of Porter and Krugman, or social network persepctive in the case of Cooke et al. 

(1997).   

   The reason why Porter (1990, 1998) can also be put in the institutional perspective, is that he not only 

focuses on rivalry but also puts heavy emphasis on the role of public policy and public institutions. Many 

would in fact argue that Porter’s most important contribution came from the notion that it was possible for 

governments to foster internationally competitive clusters. The result of this was that many national and 

regional governments set up initiatives encouraging the growth of selected industries in the hope of 

obtaining an international competitive advantage (Feser and Bergman, 2000). 

 

The Nordic School . 

In addition to the known scholars, Cruz and Texiera (2007) further point to the Nordic school. The Nordic 

School is based on knowledge theories and is particularly concerned with learning processes and 

knowledge spillovers as for example in Asheim (1996), Maskell (2001), Malmberg and Maskell (2002) and 

Bathelt et al. (2004).  Asheim (1996) argues that the success of industrial districts depends on the  collective 

learning capacity of SMEs. Similarly, Maskell (2001) argues that the existence of clusters is explained by the 

enhanced knowledge creation, which takes place along the horizontal and vertical lines within clusters, 

because cognitive distance is limited within these areas. Bathelt et al. (2004) criticize the innovative milieu’s 

emphasis on tacit knowledge between individuals and emphasize the importance of specific channels of 
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communication through institutions found in clusters. Firms in clusters thus benefit from taking part in 

these channels of communication for enhanced knowledge sharing. 

   Within the Nordic school there is also an emphasis on regions and nations, but again there appears 

to be no incompatibility with the existence of small local clusters. Within small local clusters there are 

also  benefits from taking part in channels of communication as well as collective learning.      

 

Figure 4.2: Cluster theories - Schools of thought and their deviations (adopted from Cruz and Texiera, 2007)  
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Application to local industrial clusters 

In the theoretical literature in general there appears to be no inherent contradiction between the theories 

of industrial clusters and the possibility of smaller local clusters effecting companies. Obviously, cluster 

effects may not be as strong on a smaller local level. There is some concern about whether the rivalry effect 

can be prominent enough on a local level, and on whether the innovative capacity of a small local area can 

be strong enough to support a truly innovative environment, which sustains firms’ competitive advantages. 

However, the literature does at least provide theoretical backing for abducing or guessing that small and 

local clusters can also effect companies positively.  

 

4.2 Empirical Performance of Cluster  

Within the cluster literature there is solid theoretical evidence for the benefits to firms of establishing 

themselves within clusters and that clusters should have a positive impact on firm performance at least on 

a regional and possibly on a local level. Surprisingly, however, the empirical evidence is limited. Maskell 

(2001) noted that “the lack of  solid empirical evidence across cases, sectors and countries is still profound”. 

But there has been improvements in later years.   

 

Regional and city level impact 

   There is some evidence on the general economic impact of clusters and regional specialization. Two main 

traditions are found in the empirical quantitative literature on the general economic impact of 

specialization and clusters: one based on urbanization economics and focusing on the performance of 

cities, and one focusing on larger regions. Ciccone and Hall (1996) and Henderson (1986) show positive 

effects of specialization on labor productivity for U.S. states and major cities respectively. Glaeser et al. 

(1992) investigate the growth of industries as measured by employment also within cities but find no 

specialization or cluster effect on employment. Henderson et al. (1995) on the other hand do find evidence 

for cluster effects on employment growth in manufacturing industries measured within major cities. Porter 

(2003) focuses on larger regions investigating the impact of clusters on the employment rate as well as 

average wages and patenting rates. Porter finds that regional economies are strongly influenced by the 

strength of the clusters, while the performance measures are heavily dependent on the performance of the 

specific cluster.  

    Combes (2000) investigate the employment growth within 341 smaller French regions by use of various 

industry concentration measures and finds negative effects of specialization overall, although he does find 

positive effects in a few specific sectors. Combes’ study is somewhat unique within the empirical literature, 
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because of the focus on “local” areas. However, the average areas of Combes’ study are still 3 to 4 times 

larger than the areas within this study.    

      Jespersen(2003) provides a similar study within Denmark of 51 “local” areas but focusing on 

productivity. Obviously this study comes the closets to my study due to the local Danish focus. Jespersen 

concludes that specialization does not influence productivity in the investigated areas. Jespersen is 

however investigating areal performance and not performance of individual companies.  

  Another unique study is provided by Rosenthal and Strange (2003). They measure the level of new firm 

births and find clear positive effects of cluster specialization.  Furthermore, Rosenthal and Strange (2003) 

show that agglomeration effects are much more prominent on a local level rather than on larger regional 

level. This is obviously closely connected with my proposed idea, but Rosenthal and Strange refrain from 

investigating the impact on already established companies.  

 

Firm level impact 

On the growth of cluster companies 

Swann and Prevezer (1996) provided one of the first firm level performance indicators of individual firms 

within clusters versus companies outside clusters. Swann and Prevezer investigate the growth of U.S. 

computer and biotechnology firms within clusters versus the growth of companies outside clusters by use 

of a lifetime growth model. They find strong effects of clusters, measured as the sectors’ employment level 

within the same U.S. state, on the growth of individual companies. However other locational factors, such 

as science-base or employment in other sectors remain insignificant or negligible.  

   Although few studies on the performance of companies within clusters exist, the Swann and Prevezer 

(1996) lifetime growth model has become a standard for measuring the effects of clusters on growth of 

individual companies.  So far, however, all lifetime growth models have been based on regional data, 

generally at the NUTS3 classification level rather than on a local level.  

   Several studies have investigated cluster effects in different industries with the basic set-up of the lifetime 

growth model. Cook et al. (2001) find significant effects in the U.K. broadcasting industry on firm growth, 

while Pandit et al., (2001) find significant effects in the U.K. financial services. Pandit et al. (2002) further 

compare the two industries and find that the effects of clustering are very similar. This suggests that cluster 

effects are not limited to high-tech companies but can be extended to a wide range of industries.  

   Also Beaudry (2001) finds significant effects of clustering on firm growth in the U.K. aerospace industry 

with the lifetime growth model.  Bönte (2004) extends this study and investigates the growth of aeronautic 

companies in Germany but tests specifically for the relevance of different agglomeration effects. Bönte 
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finds that labor market pooling has a positive impact on firm employment growth but that this impact is 

not dependent on being in a cluster. 

   Beaudry and Swann (2001, 2009) provide a comprehensive study of a range of U.K. industries with the 

lifetime growth model, although extended to include more locational variables. Beaudry and Swann find 

that there are significant cluster effects on the growth of individual companies in around half of 56 

industries in the test. The effects are strongest in manufacturing, manufacturing-related, and infrastructure 

industries, while the effects are weaker in services, and even negative, in some service industries.   

  Wennberg and Lindqvist (2010) provide a study of the entire population of four Swedish high-tech 

industries as well as financial services. They show significant impact of cluster concentration on job 

creation, VAT payments, firm survival, and salary payments. The Wennberg and Lindqvist (2010) study is 

especially interesting. Firstly because it focuses on a country similar in size to Denmark, and secondly 

because they show that cluster effects are more prominent on a NUTS3 level then on a NUTS2 level, 

suggesting that the effect on firms may be stronger on a local level than on a regional level. 

 

On the financial performance of cluster companies 

   Boasson and MacPherson (2001) provide one of the first analyses of the financial performance of cluster 

companies versus non-cluster companies.  They show that U.S. pharmaceutical companies within clusters, 

defined as U.S. states with a location quotient above one, have a higher financial performance than non-

cluster companies as measured by a range of financial indicators, including return on assets (ROA) and 

return on equity (ROE). They further show that geographic factors such as local universities or local industry 

spending on R&D has significant influence on firm financial performance even when controlling for firm 

specific characteristics. The study is, however, limited to the performance of only one industry in one single 

year. 

   Surprisingly, Stuart and Sorensen (2003) find that start-up bio-tech companies outside clusters perform 

better than high-tech companies within clusters, measured by a model that estimates performance as the 

time to an IPO. Stuart and Sorensen argue that this is because of the intense competition among start-up 

companies within clusters. Stuart and Sorensen only focus on start-up companies and once again only on 

one industry, which makes it difficult to draw general conclusions from this on firm financial performance. 

Stuart and Sorensen (2003) use a specially weighted density measure to avoid being bound by “arbitrary” 

political borders, and thus in some way consider local areas. But their focus on this is limited.   

   Boasson, Boasson, MacPherson, and Shin (2005) examine the impact of regional clusters on firm value, 

specifically Tobin’s Q, as a measure of financial performance of U.S. pharmaceutical companies. They find 

that the median firm value of firms within clusters is significantly higher than that of firms outside clusters. 
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Furthermore, they find that Tobin’s Q, even when controlling for firm specific characteristics, is positively 

correlated with geographic factors such as local industry clustering as measured by location quotients, 

university research, local industrial R&D activity, and the proximity of competitors.  

   Although often overlooked, Chen (2007) provides one of the first studies on the financial performance of 

cluster companies within several industries, measured at the regional NUTS2 level. Chen investigates the 

financial performance of companies in six U.K. industries using return on sales (ROS) and return on assets 

(ROA) as the measure of financial performance, although only significant effects where found for ROA.  

Chen separates location and specialization as two separate effects on firm performance through spatial 

econometrics. The study finds significant location effects in all sectors, but only significant effects of 

specialization in three industries. In addition Chen finds that the effect of clustering was negative in the 

electronics sector. Chen however only uses financial data for one year, which is dangerous, because single 

year events may distort the picture and make the conclusions hard to generalize.   

   The most recent study is by Kukalis (2010), who looks at the financial performance over a period of 31 

years for a sample of U.S. pharmaceutical companies and semi-conductor companies. Kukalis also uses ROA 

and ROS as measures of financial performance. Moreover he qualitatively evaluates whether a company is 

located in a regional cluster and includes this as a dummy variable. Kukalis finds that there are no 

differences in financial performance in the early years of the industries, but he finds that in the later years 

non-cluster firms performed better than firms within clusters. On the basis of this Kukalis argues that the 

benefits of clusters may be overestimated but calls for further research into the financial performance of 

firms within clusters.   

   What remains is a very unclear picture of the financial performance of companies within clusters as 

opposed to companies outside clusters. The empirical findings are simply contradictory. While some studies 

show positive effects, others show limited impact, and some show negative effects of clusters on the 

financial performance of firms.  

 

Innovation  

Baptista and Swann (1998) provide a study of the innovativeness of companies within clusters as opposed 

to companies outside clusters. They investigate 248 manufacturing companies in the U.K and find strong 

effects of clusters, measured as the sectors’ employment level within the region and on the rate of 

patenting.  However, Beaudry and Breschi (2003) find in a study of U.K. and Italian firms that regional 

clustering per se, does not increase firm innovativeness. But being located near other innovative firms has a 

significant effect on innovativeness, while being located near non-innovative firms has a clear negative 
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effect. Furthermore, they find that the regional knowledge stock has an effect on the innovativeness of 

firms.    

 

The Existence of Local Clusters in Denmark 

The empirical evidence of the existence of local clusters is not the focus of this study and will only be 

discussed briefly. There is plenty of empirical evidence that smaller clusters exist, often through qualitative 

studies. In the case of Denmark there has been some interesting studies. 

   In a 1998 study Maskell emphasizes the special importance of the Danish municipalities. According to 

Maskell, Danish business-life was characterized by a “village nature”, although he offers only very limited 

empirical evidence of this (Maskell, 1998). 

   Engelstoft et al. (2006) investigate two specific local clusters in Denmark: the knitwear and clothing 

industry and the wood and furniture industry in Western Jutland, also identified by Kristensen (1992) and 

Dalsgaard (2001). The authors investigate the performance of the industries through various indicators 

including total factor productivity and gross value added, but find little indication of any impact of clusters. 

Engelstof et al. (2006) conclude that policy-makers should be reluctant in support of local clusters. The 

study is, however, far from a bird-eye view on local clusters as applied in this study, and it simply dismisses 

local cluster effects based on two specific cases.  

 

Conclusion: Empirical evidence of effects on firm performance 

   The empirical evidence of the impact of clusters on firm performance is somewhat ambiguous. On a 

regional level there appears to be clear evidence of an impact of clusters on the innovativeness of firms and 

on the employment-rate of companies. However, in terms of financial performance and the picture is much 

more unclear, and it far from certain that there is an effect. The studies which have focused on local levels 

have not investigated the effect on individual companies, but seldom find an effect on employment growth 

or productivity in the respective areas. The most interesting finding with respect to this study may be that 

of Rosenthal and Strange (2003) where the effects of clusters on the number of new firms established are 

shown to be much stronger on a local level.  
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5.0 Hypotheses and Data  

5.1 Hypothesis creation 

 In this study I use two performance measures, which as described earlier have also been used heavily in 

the study of industrial clusters namely employment growth and financial performance. The combination of 

the two performance indicators captures the effects of industrial clusters on firm performance in two 

dimensions, including both a pure financial evaluation, interesting mainly for firm location decisions, as well 

as the more policy relevant growth of employment. Growth is further investigated using assets growth, 

which adds an extra dimension to the study. 

   Based on the previously defined sub-research question, the literature review and the possibilities 

provided by the data, I define two main hypotheses:  

H1: Local cluster strength has a statically significant effect on individual companies’ growth rates  

H2: Local cluster strength has a statically significant effect on individual companies’ financial performance.   

The hypotheses are tested in two models: the lifetime growth model and a financial performance model, 

using the same data-set.  

 

5.2 Data 

   Two primary data-sets have been collected and combined for this study; (1) individual company data on 

employment and financial performance and (2) background-data on municipalities, including employment 

data. Although the data is suitable for our purposes, there are some still some concerns. 

 

Areal data 

   The data on municipalities is collected through Statistics Denmark’s database, Statistikbanken, and the 

database provided by the Danish Ministry of Interior and Health, Kommunale nøgletal.  The municipalities 

are the smallest meaningful administrative entity in Denmark. The interest in the municipalities lies in the 

possibility to evaluate statistical data and companies’ nearest surroundings, on a much more local level 

than the typical larger regions within the cluster literature. 

   Data on population density was collected from Kommunale nøgletal while data on employment within 

different industries was collected from Statistikbanken. Statistics Denmark classifies all employees 

according to the DB07 industry classification, which is equivalent to NACE codes. Data is collected both at a 

municipality level, which can be used for the identification of local clusters, and at a NUTS3 level, which can 

be used for the identification of regional clusters. Some studies, such as Beaudry and Swann (2009) were 

able to collect employment numbers grouped into 99 industries. However on the local municipality level, it 
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was only possible to get data on the 37 industry grouping from Statistics Denmark. This means that I have 

to deal with broader industry definitions than Beaudry and Swann (2009), and although it might have been 

preferable to have access to data on more narrowly defined industries, it is not necessarily a problem.  

Industry definitions are social constructs, and it is often up to subjective judgment to define where the 

border between industries is, especially in cluster studies, because there may be effects crossing between 

relatively similar industries. In fact, as we are dealing with local clusters, too narrowly defined industries 

may be harmful as local communities may have a limited amount of employment within separate but 

similar industries, which can only be identified in a grouping of the industries. Thus the 37-industry 

grouping appears to be suitable for our purpose in any case.  

   Data is collected for all of the 98 Danish municipalities for the years 2005-2009, meaning that the most 

recent employment data is collected. Although the current 98 municipalities have only existed since 2007, 

data can still be collected from the preceding years based on the new borders. For the year 2005, it was not 

possible to directly extract employment data based on the new municipalities, but employment was 

calculated based on data of the previous smaller municipalities and their respective mergers.  This should, 

at worst, only cause negligible problems. In 2009 a new way of collecting employment data was introduced 

at Statistics Denmark, which results in somewhat lower employment numbers but not in changes in the 

industry classifications. These changes are controlled for in the relevant regressions. 

   In Denmark a large part of employees are employed in public institutions. Although it is possible to 

separate the public employees out of the data-set, I have refrained from doing so. The reason is simply that 

public institutions and employees as explained in the literature review, can provide equally important 

factors for cluster strength. Thus removing public employees would mean excluding an important cluster 

strength variable.  

 

Individual Company Data 

The data on individual companies was extracted from the NN-erhverv database, which collects data 

reported to the Danish Commerce and Company Agency. Privately held limited corporations in Denmark 

are required to report a number of financial information to the Danish authorities, which is collected in the 

NN erhverv database. From the database it is possible to extract financial information for a period of five 

years for the respective corporations, as well as the most recent number of employees and the year of 

incorporation.  

   Data is collected for two different corporation types, “Aps”s and “A/S”’s, where the later correspond 

roughly to the American ’S-Corp’ or the German ’GmbH (Bennedsen et al, 2008). There is also a substantial 

amount of companies, which are not limited companies, but sole proprietorships or partnerships.  Financial 
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information about these companies is not available, however, and they have hence been excluded from the 

study. 

   About 10% of all limited companies have claimed protection by law from commercials, which means that 

information about them is not available and also financial information cannot be retrieved about them. 

Further only corporations, for which it was possible to extract financial information for the entire period of 

2005 to 2009 were considered, to ensure a balanced panel data set, and for the purpose of looking at firms 

who exist over a longer period.     

   The dataset consists of privately held limited corporations with between 10 and 250 employees, 

corresponding to the EU definitions of SMEs. A possible concern is whether a corporation is a full 

equivalent of a company. Companies can in reality be comprised of several corporations either through 

holding companies or subsidiaries. To avoid too many problems caused by this, corporations classified as 

holding companies are disregarded in the study, and only corporations classified as the “main” corporation 

are considered. In reality there can, however, still be some problems especially in major corporations, 

where the actual employment level may be understated.  

    The data is thus a sample and a subset of all Danish SMEs, and should clearly not be mistaken for the 

entire population of SMEs. Still 11,962 corporations remain in the sample, and given the very large number 

of companies remaining in the data set, it is still fair to make conclusions about them, also on a local 

municipality level. Other recent studies such as Bennedsen et al. (2007), Smith et al. (2006), and Vinten 

(2008) have relied on data sets on Danish companies collected on the same premises.  

   For a large number of industries the number of companies within the sample was too small to constitute 

a critical mass. Thus 22 industries were removed from the study, so that only 15 industries remained, 

comprising six manufacturing industries and nine service industries. This further reduced the number of 

companies in the sample to 10.400 companies.   

   Still, two problems are clear with regard to the individual company data: (1) I do not have data on 

changes in the number of employees within the company. I only have the latest employment information 

from 2009, which means that growth for instance must be estimated by comparing size to age. (2) 

Secondly, I only have the most recent location of the company’s headquarter and no information on 

relocation of the companies. This means that we must assume that the companies have been located in the 

same place through their entire life. This is highly problematic but it is one of the main assumptions made 

in the lifetime growth model.  
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Combining the data-sets 

The data sets are combined, by matching individual companies’ location to their respective municipality. 

The NN-erhverv database does not include municipality information, but it does include the postal codes of 

the individual companies. Municipalities were matched with postal codes, and the companies were 

matched to their respective municipalities according to the postal code. A few postal codes transcend 

municipalities, and in these cases, companies were allocated to municipalities according to their city name 

to avoid having companies matched to the wrong municipality.   

 

The headquarter problem 

One of the major concerns with the firm data is that we only have data on the location of headquarters. We 

thus inherently assume that all the firm employment is within the specific municipality where the 

headquarter is located, when we match companies to their respective municipalities. This is obviously a 

flawed assumption, as the company may have plants in areas, where they could benefit from cluster effects 

even though they have their headquarters in other areas. What we thus investigate is in reality the cluster 

effects of having headquarters located in strong clusters rather than the entire firm. Beaudry and Swann 

(2009) argue that in any case the headquarter is the most location critical factor, because R&D activities 

(Howells, 1984, 1990), and the activities of customers and suppliers (von Hippel, 1988) are more likely to be 

located here.    

   This study focuses on SMEs, as opposed to many other studies that include larger firms. Hence the 

possible bias is likely to be smaller, because SMEs are more likely to be single plant companies. I can make a 

crude estimate of how big a problem the headquarter issue is. In addition to the total number of 

employees a large number of companies also report an interval of the number of employees working at the 

headquarter, the so called “P-number employment rate”. 1,312 companies, i.e. around 16%, reported a 

total number of employees above the highest range of the headquarter employment range, suggesting that 

the headquarter problem is limited, although present. 

 

5.3 Variables and Data overview 

The Danish municipalities 

In figure 5.2, basic population statistics on the municipalities are shown as well as basic statistics at the 

regional NUTS 3-level. As can be seen, the mean and median size of the municipalities is about one tenth of 

the regional, measured by number of inhabitants or areal size.   
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Figure 5.2: Basic statistics on NUTS3 regions and municipalities 

 Population SIze(km2)  Population density 

(population/km2) 

NUTS3    

Medium 501,032 3,918 586 

Median 508,183 3,486 139 

Min 42,563 180 59 

Max 820,558 8,720 3,705 

    

Municipalities   

Mean 56,238 440 552 

Median 43,527 361 114 

Min 1,993 9 18 

Max 518,574 1,489 10,836 

 

 

Cluster strength is measured through a set of different variables including:    

 

− 1.a Total number of industry employees within the municipality(Own industry employment)  

   The first variable is simply the absolute number of persons employed within the specific industry in the 

municipality. One can argue that this measure in fact only captures one of the original Marschellian 

externalities, namely the common labor force. However, the industry employment level is still the most 

common measure either in its absolute or relative form, as it captures not only the common labor force but 

also geographical agglomeration of the respective industries, which is the very definition of an industrial 

cluster in this paper. Thus it becomes an overall measure of cluster strength not limited to only one aspect 

of an industrial cluster  

    In its absolute form the measure is used for instance in Beaudry and Swann (2001, 2009) and well as in 

most other lifetime growth models, but also in Wennberg and Lindqvist (2010). It is also commonly used in 

its relative form, i.e. absolute number of industry employees relative to total employment (as in 1b). The 

benefit of using it in its absolute form is that it captures the reality of cluster strength better. A cluster must 

simply be considered stronger if it has a greater number of people employed in the industry as compared 

to a cluster, which is much smaller in absolute terms but has the same relative importance in the 

municipality.   

 Figure 11.1.2 (appendix 1) gives an overview of the industry employment rate within the municipalities. 

There are considerable differences in the industry employment rate within the municipalities and several 

municipalities do not have employment in some industries so the standard deviation is high.  Furthermore 
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the industries are of varying sizes with the Wholesale and retail-industry being the largest encompassing 

449,785 persons in 2009, while Manufacture of Wood and paper products and printing only included 

29,713 persons, being fifteen times smaller.  

 

− 1.b Location Quotients 

One of the problems with the absolute employment numbers in statistical regressions is that it often causes 

multi-collinarity with other location factors, especially total employment size. This means that it can be 

difficult to distinguish the cluster strength effect from general urbanization effects.  Thus the relative 

industry size is often used in empirical investigations rather than absolute cluster size. Relative 

specialization is measured using Location Quotients (LQ), and it measures the relative size of industry’s total 

employment within a region compared to the entire country. 

Specifically, it is calculated in the following way: 
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   Location Quotients are commonly used in the industrial cluster literature, for instance in Boasson, 

MacPherson (2001), Porter (2003), Boasson, Boasson, MacPherson, and Shin (2005) and Wennberg and 

Lindqvist (2010), and it is commonly used in the urbanization literature in a similar fashion.  Location 

quotients have some theoretical backing, for example in Chinitz (1961), who criticizes the overemphasis on 

city size, arguing that relative specialization can be equally important.  

   Figure 11.1.2 (appendix 1) reveals large differences between industries in agglomeration patterns. The 

mean, median and standard deviations of the Location quotients vary considerably by industry. The 

purpose of this paper is however not to map differences in agglomeration patterns, but the differences 

must be kept in mind. To avoid problems with these differences, the statistical calculations are carried out 

in industry specific regressions.   

 

− 2.a Other industry  employment  

Other employment is simply the total number of people employed in the municipality except in the 

respective industry investigated.  It is simply calculated as 

�	�,� = �	� − 	�,� 

Where OE is Other employment, TE is Total employment and E is employment in the specific industry (i) and 

the specific municipality (m).  The total number of other employees is in essence a measure of Hoover’s 
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(1937, 1948) urbanization economics or urbanization effect. It is supposed to capture the benefits that 

companies achieve from being located in an area with a large work force and market size. Other 

employment is used as opposed to Total employment so that the effects of the general urbanization are 

separated from the cluster effect of the relevant industry, as in Beaudry and Swann, (2001, 2009). 

 

- 2.b Total employment 

Total employment is simply the total number of people employed in the municipality. Total employment 

differs from Other Employment, as Total employment does not solely measure urbanization economies, but 

a combination of urbanization economies and the total size of specific industry. The interpretation of total 

employment is therefore somewhat different, which should be kept in mind when evaluating the results. 

Nonetheless is must still be considered a good measure of urbanization economies.   

 

− 3.   Populations density 

Population density is calculated as municipality inhabitants per square kilometer. Population density is used 

as a control variable to account for differences in agglomeration patterns and municipality characteristics. 

Some municipalities are rural municipalities with several smaller villages, while other municipalities are 

urban municipalities, for instance suburbs of Copenhagen, where population density is rather high. These 

differences should be accounted for, because differences in population density may distort the effects of 

cluster externalities and cluster benefits. Population density is commonly used as a control variable, for 

example in Beaudry and Swann, (2001 ,2009) and Wennberg and Lindqvist (2010).  

 

− 4   Herfindahl-Henderson index 

To account for the benefits of industrial diversity in the municipalities, i.e. Jacobs’ externalities, 

employment diversity is also included in the regression. This is done with the use of a Herfindahl index of 

employment diversity based on Henderson et. al (1996). The index is calculated using the various industry 

employment shares of total employment within the municipality and the 37-group industry employment 

data of the municipalities, i.e.:   

�� = ((	�,�)�	� )
#

$%

�&'
 

   A high Herfindahl index value suggests low diversity and a low Herfindahl index value suggests high 

diversity. More complex measures of industrial diversity exits, but Beaudry and Swann (2001, 2009) find 

that this simple measure performs the best, and it is also used here.   
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Figure 5.3 provides basic descriptive statistics on the three last cluster variables.  

Figure 5.3 Basic statistics on selected cluster strength variables 

 Total 

 Employment 

Herfindahl Population  

Density 

Total 2,826,215.0           -        - 

Mean 28,547.6 0.088 546.0 

Median 20,416.0 0.082 112.0 

Stdv 40,023.8 0.024 1,334.3 

Max 347,008.0 0.222 10,836.0 

Min 18.0 0-063 0.0 

 

As figure 5.3 shows there is considerable variation in Total employment and in Population density. Depicting 

the municipalities in diagram over Total employment and Population density clarifies the problem.  

 

Figure 5.4: Population density and Total employment 

 

There are two extreme outliers, the municipalities of København and Frederiksberg, which have a very high 

number of employees and a very high population density respectively. If the two municipalities are 

removed, the standard deviation is reduced considerably, in fact close to 50%, as shown in figure 5.5.   
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Figure 5.5 Basic statistics on selected cluster strength variables without outliers 

 Total 

 Employment 

Herfindahl Population  

density 

Total 2,440,226.0   

Mean 25,157.0 0.088 385.0 

Median 19,720.0 0.082 110.0 

Stdv 23,792.9 0.024 626.3 

Max 182,234.0 0.222 2,989.0 

Min 18.0 0.065 0.0 

 

There are, however, problems with simply removing the two observations. A lot of companies are located 

in København and Frederiksberg, and removing them would reduce the number of companies in sample 

considerably. At the same time, these companies may provide important information about the impact of 

local clusters on companies and simply removing them would mean simply disregarding this. Therefore 

instead of removing the two municipalities, I create dummy variables for companies located here. In this 

way the important information remains, just as I should be able to estimate the effects in these special 

municipalities. 

 

− 5.  The Combined location quotient 

As explained earlier, much of the literature usually points out that cluster strength is not merely related to 

the size of the labor force, but to a combination of various factors. Thus to apply a broader cluster strength 

measure, the number of individual economic units in specific areas is sometimes included, as for example in 

Kukalis (2010) and Jespersen (2003). Similar to Jespersen (2003), I have therefore extracted data on the 

number of individual plants (or workplaces) within each industry and municipality, provided by Statistics 

Denmark. The number of plants is chosen rather than the number of individual firms so that the number of 

firms is not dependent on headquarter location but captures a multitude of firm locations1. Unfortunately 

the number of plants is only available for a limited number of years, and here data for one year only, 2008, 

is used. This should constitute no major problem as the number of plants is rather robust and should not 

change much over the five years tested in any case.  Figures 11.2.1 and 11.2.2 in appendix 2 display 

summary statistics on the number of individual plants. 

                                                           
1 The number of plants should thus not be confused with individual company data, collected on another premise.  
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    I construct a relative measure similar to the Employment location quotient, namely the Plant location 

quotient, which simply uses the number of plants instead of the number of persons employed.  It is 

calculated as follows:  

 

(�� = �����	������		��ℎ��		��������)��	�����	������ /)��		������	���ℎ��	��������)��	������  

 

I suspect that the Plant location quotient will often be highly collinear with the Employment location 

quotient. Thus instead of using the Plant location quotients, I apply a Combined location quotient, which is a 

combination of the two location quotients. The idea is that this Combined location quotient will capture 

cluster strength in a different and perhaps an improved way. The Combined location quotient is formulated 

in the following simple way: 

*�� = ��	 × (�� 

 

The combined location quotient is high if a municipality has both a relatively large labor force and a 

relatively large number of individual plants within the same industry. Likewise the Combined location 

quotient is low if a municipality has a relatively low value of both measures. Furthermore, a high 

employment force can counterbalance a low number of plants and vice versa.  The Combined location 

quotient is thus a conceptually appealing variable. Figure 11.2.5 and 11.2.6 in appendix 2 displays summary 

statistics on the combined location quotients.  

 

Individual Company variables 

Data on 10,400 companies is collected. As can be seen in figure 11.1.3(appendix 1) the companies are 

spread relatively evenly over the municipalities. Only a few municipalities, typically island municipalities, 

have very few companies. As expected the municipality of København has the largest number of companies 

in the sample.  

   The companies are not divided equally across industries, so the sample size on companies varies for each 

industry. The Wholesale and retail industry is clearly the industry with the largest sample of companies, 

while publishing, television and radio broadcasting(media companies) has the lowest number of companies 

in the sample, only 191. Figure 5.12 and 5.13 show the specific industries and their sample size.  
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Figure 5.12 Sample of manufacturing industries 

Industry Label No. of 

companies 

Manufacture of food products, beverages and tobacco CA 220 

Wood and paper products and printing CC 261 

Manufactures of plastics, glass and concrete CG 253 

Basic metals and fabricated metal products CH 570 

Manufacture of machinery CK 447 

Manufacture of furniture and other manufacturing CM 298 

 

Figure 5.13 Sample of manufacturing industries 

Industry Label No. of 

companies 

Construction F 2,050 

Wholesale and retail  G 3,326 

Transportation H 670 

Accommodation and food service activities I 355 

Publishing, television and radio broadcasting JA 191 

IT and information service activities JC 436 

Consultancy etc. MA 554 

Advertising and other business services MC 263 

Operational services N 506 

 

- 1. Number of employees 

There is considerable difference between the sizes of the companies as measured by the number of 

employees, although the majority of the companies appear to be smaller companies. 

Figure 5.14: Histogram of company number of employees 

 

Figure 5.15 Basic 
statistics on company 
number of employees 

 

Employees 

Mean 34.2 

Median 20.0 

Stdv 36.2 

Max 250.0 

Min 10.0 
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As the histogram in figure 15.4 shows, a very large part of the companies have between 10-15 employees, 

while much fewer are in the upper range of the possible SMEs sizes.  

 

- 2. Age 

   Age is used as a main exogenous variable in the lifetime growth model, while it is used as a simple control 

measure for firm characteristics in the financial performance model.  Age is calculated as the time since the 

company’s incorporation, i.e. age is calculated as 

 

),�,- = � − .��	�/	�������������� 
 

where t is the present, i.e. 2010, or in the use of panel data, t refers to respective year of the panel data. 

Since incorporation does not mark the real creation of the company, the age calculated here is an estimate 

of the actual age the company. Companies are usually organized as sole proprietorships or partnerships 

before they become corporations. When they become incorporated they receive a new CVR-number, i.e. a 

new registration number. This registration number follows the company from then on, also in the case of 

restructuring, which seldom results in new CVR numbers.  Only in the case of mergers there can be some 

problems. Usually the corporation continues with the CVR-number of the dominant company, and age, as 

measured here, thus becomes the age of the dominant firm although the age of the merged firm may be 

different.  

   The real problem relates to the time period before the incorporation. Cluster effects may be important 

especially in the start-up of companies. As a result the initial time period may be very important, and 

cluster effects may be underestimated if we only look at the time after the incorporation.   

   Two inadequate solutions are proposed to this problem. First, simply assume that companies follow the 

same maturity pattern before their incorporation, or second, ignore the time period before incorporation 

with the result that the focus of the study becomes on the effects of clusters on corporations only not on 

the entire company.  While the first solution is questionable, the second option is rather more justifiable, 

but the difference between the corporation and the company must be kept in mind.  

  As figure 5.16 shows most of the corporations in the sample are between zero and thirty years old, while 

only very few are older than forty years.  The mean age is thus around 19 years, while the median is 17 

years.  
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Figure 5.16 :Histogram of company age 

 

 

Figure 5.17 Basic 

statistics on Age 

 

- 3. Asset 

The size of the companies can also be measured by the size of their assets. Unfortunately, I do not have the 

market value of the assets of the companies in the sample, but the book value of their assets can serve as 

suitable approximation. Data on the book value of assets is available for all companies, but varies more 

than employment. A few top outliers have been removed from the data-set to make distribution more 

similar to a normal distribution. Figure 5.18 and 5.19 show descriptive statistics of assets of the sample 

companies.   

 

Figure 5.18: Histogram of company assets 

  

Figure 5.19 Basic statistics on 

Assets in 1.000 DKK 

 

 

 

 

 

 

-  

Age  

Mean 19.4 

Median 17.0 

Stdv 12.9 

Max 128.0 

Min 5.0 

Assets  

Mean 36508.8 

Median 14174.0 

Stdv 73452.2 

Max 955101.0 

Min 24.0 
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- 4. Financial performance 

Financial performance can be measured in several ways. In general for this study I apply the widely 

referenced Baber and Lyon (1996) framework for measuring abnormal financial performance. Baber and 

Lyon (1996) argue that the best measure for financial performance is operating return on assets (ROA). ROA 

has the several advantages.  

1. Operating income is used as the main measure of profitability rather than earnings. This gives a 

cleaner picture of firm performance since special items, tax considerations, or the accounting for 

minority interest can obscure earnings.  

2. The effects of different capital structures are avoided when using operating income as the main 

measure as capital structures mainly affect interest expenses and consequently earnings, but not 

operating income. Since the focus is on firm performance rather than investment performance, the 

effects of capital structure are of little interest.  

3. Using assets to compare firms is preferable to using equity, as we are again interested in firm 

performance and thus the performance of the companies’ operating assets.     

 

ROA is suitable for our purposes, though it may not be the best measure from an investor point of view, 

since we want to investigate firm performance rather than investment performance. Danish limited 

companies are required to report their net income as well as the book value of their assets. As the current 

market value of assets is not available, it is appropriate to use book value of assets as an estimate.  The 

return on assets is calculated using the mean of the book value of assets at the start and end of the period. 

Operating return on assets is calculated in the following way 

0�) =	 1�	-
(23)- + 23)-5') ∙ 0.5 

where NI is net income, BVA is book value of assets.   

   A substantial amount of corporations must be considered as outliers based on ROA and they were 

removed from the sample in the financial performance model. This is likely to happen when dealing with 

ratios, if the nominator or denominator is highly disproportional to the other. Frecka and Hopwood (1983) 

show that outliers in financial ratios can cause serious problems with the data.  Hence corporations, which 

at any point in time had a ROA above 100 or below -100 were removed from the data set. It can be 

discussed where to draw the line between outliers and non-outliers, but in essence it will always be rather 

arbitrary.  The decision to draw the line at +/-100 was made because it removes a large set of outliers, 

while retaining a suitable sample size. The removal of the outliers reduced the total sample size in the 

financial models to 10,264, corresponding to the removal of 1,3% of the corporations.    
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   Although it is of interest to investigate firm performance, and compare company profitability compared 

to their assets it may be an unjust way of comparing performance. There are clear differences between 

industries regarding what constitutes good performance at a certain time. For example, marketing 

companies have very few hard assets recorded and therefore they tend to have very high ROAs, while 

manufacturing companies with a large and valuable production equipment will tend to have low ROAs. So 

the simple ROA can be unfair grounds for comparison. 

   The performance of a company instead always compared to its peers.  So we should consider abnormal 

performance rather than simply performance. The expected performance of a company is the average 

industry performance, ie. 

	((-�) = (�-�:  
Where P is performance, PI is average industry performance, I is the respective company, and j is the 

industry of the respective company. Abnormal performance (AP) is the difference between actual 

performance and the expected performance (Baberand Lyon, 1996):  

)(-� = (-� − 		((-�) 
It is always possible to discuss how average industry performance should be calculated. As the measure of 

average industry performance, I have used the mean of companies within the same 37-industry group. This, 

in general, provides groups that are large enough for drawing conclusions while still retaining the unique 

traits of the respective industries.   

 

   For my purpose, performance equals ROA, and thus abnormal performance (AROA) is calculated as 

 	
)0�)�,- = 0�)�,- −	0�)-�	:  

 

where 	

0�)-,�	: =
∑ 0�)�,-,:<=
'
1:  

 

Figure 5.20 shows the descriptive statistics on industry averages of ROA.  As expected, the averages vary 

considerably. The mean for all industries varies between 7% and 14% but ROAs drop sharply in 2009, which 

clearly is an indication of the impact of the financial crisis of 2009.  
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Figure 5.20 Industry Averages of ROA 

Industry 2005 2006 2007 2008 2009  Mean 

CA 8.0 7.7 7.0 6.1 5.4  6.8 

CC 8.5 10.0 9.5 6.5 -1.8  6.6 

CG 10.9 12.2 12.4 8.8 1.3  9.1 

CH 11.2 13.3 14.6 13.3 1.9  10.8 

CK 10.4 12.5 12.9 12.7 3.5  10.4 

CM 10.6 12.5 12.7 10.1 2.3  9.7 

F 12.4 14.3 16.2 15.4 7.0  13.1 

G 10.9 11.7 11.4 9.0 3.9  9.4 

H 8.2 9.0 10.8 8.8 3.1  8.0 

I 8.9 10.4 9.1 7.2 0.9  7.3 

JA 9.7 9.8 8.5 6.4 2.9  7.4 

JC 16.3 17.2 17.4 13.6 7.8  14.5 

MA 15.3 17.3 16.9 14.7 9.9  14.8 

MC 15.3 15.2 14.3 12.5 3.8  12.2 

N 10.5 12.8 13.5 10.5 5.6  10.6 
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6.0 The Lifetime Growth Model 

6.1 The Classical Lifetime Growth Model 

The basic idea behind the lifetime growth model is relatively simple: Companies are assumed to grow 

consistently as they become older. The lifetime growth of the company is consequently the size that the 

company has achieved relative to its age. The lifetime growth model uses the size of companies as the 

dependent variable and controls for age as an independent variable. Various other factors can affect the 

size of the company with the implied assumption that if the independent variable is significantly correlated 

with the size of the company, controlled for its age, than the variable has had an effect on the lifetime 

growth of the company. The version of the lifetime growth model applied here is a modified version of 

Beaudry and Swann’s (2009) model. 

   Traditionally, the lifetime growth model is specified in the following way: 

ln@�∈BC:EFG = 	H +	I'��J	:,�K + I#��J�	:,�K + LM��(3�
M

) 

																+	N�,O +  ��P�
Q5'

�&'
�,� + �� 

 

Figure 6.1: Variables 

Label Name Unit Description 

�∈BC:�F ComEmp Persons Number of employees in firm i 

	�,: OwnEmp Persons Total employment in own group 37 industry j in municipality 

m 

�	�,: OthEmp Persons Total employment in all other industries than industry j in 

municipality m 

3� - - Various cluster strength variables of area 

�,� Age Years Number of years since the incorporation of 

the firm 

P� 
Areal 

dummy 
- 

Areal dummy, taking the value of 1 in the specific area m and 0 

in all others 

P��,� IntAct Years Interaction terms between dummy variable and age 

� Error - Disturbance term 

 

The model is specified with a set of cluster strength variables, including Own sector employment, Total 

employment, Employment diversity, Population density. The model is furthermore specified with interaction 

terms between areal dummy variables and age. This is done so that differences in the growth of the 

companies can be captured both in the coefficients of the cluster strength variables and in the intercept.  

Beaudry and Swann (2001, 2009) argue that is preferable so that the model can capture differences in the 

growth of the companies before their incorporation depending on the given area.    
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   Unfortunately there are several problems with the age estimate and the age interaction terms in my 

regression if the model is run in this way.  Several of the industries only have around 250 companies in their 

sample, and, as there are 98 municipalities in Denmark, on average only two or three companies are 

represented in each municipality - and for many municipalities the number is either zero or simply one.  

This means that it is hard to assess the significance of the interaction terms, and to interpret the results in 

terms of cluster strength.    

   At the same time the municipalities that have a lot of companies also cause problems because of severe 

multi-collinarity between the original age estimate and the interaction terms. This often results in non-

significant age estimates, making it hard to evaluate whether age is correlated with company employment 

at all.   

   Thus the appropriate response is to remove the interaction terms from the regression analysis. While this 

may conflict somewhat with their theoretical approach, Beaudry and Swann (2001) are actually hesitant to 

interpretate the interaction variables. In their interpretation they focus completely on the cluster strength 

variables, and so the removal of the interaction terms seems like a minor adjustment. The important thing 

to remember is that we now assume an equal growth pattern for companies before their day of 

incorporation and only investigate whether there has been an effect of cluster strength after incorporation.   

 

6.2 Problems with the Classical lifetime Growth Model 

   Beaudry and Swann (2001, 2009) point out three problems with the lifetime growth model. Firstly, the 

model captures differences in organic growth well, however, companies which merge or consolidate may 

distort the results.  Beaudry and Swann (2001, 2009) are able to adjust for this by including dummy 

variables for holding companies and consolidated companies, although they recognize that this is a 

questionable solution to the problem. Unfortunately information on company mergers is not available so I 

will not be able to adjust for it here. But it should be kept in mind that mergers can influence and distort 

the result. However, holding companies have been excluded from the sample, which should prevent some 

of the merger problems.  

   A second problem is heteroskedasticity, as the variance of employment is likely to increase with the age 

of the companies. To correct for this Beadury and Swann (2001, 2009) apply White (1980) standard errors 

to allow for heteroskedasticity, and calculate the standard errors using heteroskedasticity-consistent 

covariance matrix estimator, HC3, described in MacKinnon and White (1985), which is appropriate when 

the model is heteroskedastic  (Beaudry and Swann, 2001, 2009) 

   The third problem is bias due to endogeneity. Beaudry and Swann (2001, 2009) argue that two possible 

biases can occur because the dependent variable, company employees, is partially included in the 
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independent variable own sector employment. Bias can occur through an overestimation of the Own-sector 

parameter and because of simultaneity. Beaudry and Swann (2001, 2009), however, conclude that the 

endogeneity bias is negligible compared to the standard error of the estimation. Since in my regressions I 

deal with much smaller areas, one could expect that the endogeneity problem would be more problematic. 

However, I only deal with small and medium-sized companies, which should limit the bias. In fact, as shown 

in appendix 2, the bias is also negligible in my model as the individual companies in general only make up 

few percentages of their respective industry’s employment within municipality.  

   I add one more considerable problem with the lifetime growth model that Beaudry and Swann (2001, 

2009) probably underestimates. Since we do not have information on relocation, and since we investigate 

the effect of the municipality on lifetime growth in the model, we basically assume that the companies in 

the sample have always been located in the same municipality. This is an unlikely assumption as companies 

may obviously relocate.  Thus the local community to which the company initially belonged may have had 

an effect on the growth of the company before the company relocated to its current municipality. 

Unfortunately I have no good way of correcting for this, so the implied focus is in reality on how the 

companies currently within the municipality have grown in their past, regardless of their past location, 

which is somewhat counter-purposeful. It is, however, fair to assume that a very large part of the SMEs do 

not relocate throughout their entire life (Mariotti, 2005), and with this as the premise, I simply have to 

accept the possible inaccuracies caused by the relocation of firms as a basic premise of the lifetime growth 

model.    

 

6.3 The Modified Lifetime Growth Model  

   For the present purposes the lifetime growth model is specified without the interaction terms. However, I 

add normal dummy variables for companies located within the municipalities of København or 

Frederiksberg, thus correcting for outlier cluster strength variables as explained earlier in the paper. Also, 

the age variable is now transformed using the natural logarithm, while it was used as a linear variable in the 

classical lifetime growth model. Other transformation possibilities were tested, including squared and 

square root transformations as well as various combinations, but the simple natural logarithm of age 

performed the best in the regressions.    

The model with absolute cluster strength variables is specified in the following way: 

 

ln@�∈BC:�FG = 	H + I'��J	�,:K + I#��J�	�,:K+L' ln(��) + L# ln((P�) + N��R�,�S 
+�'T� + �#U� + � 
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Figure 6.2: Variables 

Label Name Unit Description 

�∈BC:�F ComEmp Persons Number of employees in firm i 

�,� Age Years Number of years since the incorporation of 

the firm 

	�,: OwnEmp Persons Total employment in own group-37 industry j in municipality 

m 

�	�,: OthEmp Persons Total employment in all other industries than industry j in 

municipality m 

�� Emp2Herf Index Employment diversity measured by a Herfindahl index of 

group-37 in municipality m 

(P� Popdense Inhabitants/km2 Population density in municipality m 

U�/T� København/F
rederiksberg 

Discrete 
Dummy variables for metropolitan areas taking either the 

value 1 for København and Frederiksberg respectively  or 0.  

� Error - Disturbance term 

 

   I apply a standard OLS regression to the model. Because the focus is specifically on SMEs, companies with 

more than 250 employees are excluded, which in essence results in a limited dependent variable that could 

cause a bias in the estimates. For that reason I have also carried out the regressions using a truncated 

regression model, which corrects for the upper bound. However, as shown in the data overview, the 

number of companies in the upper range is limited in any case. Consequently, the differences in the 

estimates between the OLS and the truncated regression models are negligible, and I only report the OLS 

results.  

   In line with Beaudry and Swann (2001, 2009), I calculate the standard errors using a heteroskedasticity-

consistent covariance matrix estimator, HC3, described in MacKinnon and White (1985) which is 

appropriate when the model is heteroskedastic.   

   All statistical test are carried out using the SAS/ETS 9.2 software.  
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Results 

Figure 6.3 and 6.4 show the regression results for the lifetime growth model with cluster strength measured by Own industry employment for the 

manufacturing industries and service industries.  

 
Figure 6.3: Results for the lifetime employment growth model with absolute number of industry employees in manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate        
Intercept 3.95966* 1.05857 4.86682*** 0.84826 2.20085* 1.37472 

 (1.78268) (1.24020) (1.56592) (0.89537) (1.04365) (1.10578) 
Ln(OwnEmp) 0.20853O 0.21094** 0.21401** 0.10231* 0.13761** 0.14379O 

 (0.12138) (0.07491) (0.07741) (0.04389) (0.04760) (0.08119) 
Ln(OthEmp) -0.11262 -0.08106 -0.22083 0.03985 -0.05608 -0.12661 

 (0.19682) (0.11411) (0.13528) (0.0708) (0.08808) (0.10358) 

Ln(Emp2Herf) 0.68173 -0.22673 0.45036 -0.27463 0.05904 -0.5856 

 (0.60684) (0.48043) (0.57192) (0.33117) (0.40734) (0.44638) 
Ln(Popdense) -0.01187 0.06158 -0.02644 -0.02796 0.00937 0.04877 

 (0.10111) (0.07740) (0.07125) (0.04931) (0.05319) (0.06022) 
Ln(Age) 0.42101*** 0.34237*** 0.27662*** 0.27689*** 0.37665*** 0.22162*** 
  (0.09123) (0.08501) (0.08043) (0.05536) (0.06588) (0.07310) 
København -0.42845 -0.52264 O 0 0.56941*** -0.96696* -0.47153*** 
  (0.36275) (0.29753) . (0.06704) (0.39387) (0.13429) 
Frederiksberg 0.54575 0 0 0 0 0 
  (0.35507) . . . . . 

       

N 220 261 253 570 447 298 

Adjusted R2 0.0949 0.0928 0.0677 0.0745 0.0786 0.0569 

F-value  4.28 5.43 4.66 8.63 7.35 3.99 

P-value 0.0002 <.0001 0.0004 <.0001 <.0001 0.0008 
  ***significant at a 0.1%-level,** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.  
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Figure 6.4: Results for the lifetime employment growth model with absolute number of industry employees in service industries 
 

Industry F G H I JA JC MA MC N 

Estimate             
Intercept 1.99866*** 2.3188*** 3.03578*** 2.92877O 0.9733 1.32034 0.17759 4.32426* 1.51181O 

 (0.36800) (0.33182) (0.81386) (1.66901) (2.26952) (1.07551) (1.06919) (1.88284) (0.91736) 
Ln(OwnEmp) -0.00574 0.11943 0.23657* 0.16496 0.27819* 0.23402*** -0.06225 0.14141 -0.10829 

 (0.06574) (0.08838) (0.07612) (0.17202) (0.10865) (0.06274) (0.07246) (0.10800) (0.17694) 
Ln(OthEmp) 0.02267 -0.0652O -0.16397 O -0.08243 -0.03342 -0.08728 0.1919 O -0.26291 0.17222 

 (0.06154) (0.11067) (0.09792) (0.22184) (0.20021) (0.10314) (0.11634) (0.17601) (0.18625) 

Ln(Emp2Herf) -0.12094 0.05923 0.09943 0.1796 -0.02698 -0.26776 -0.13704 0.10881 -0.12404 

 (0.14863) (0.19043) (0.27579) (0.43574) (0.88087) (0.36288) (0.32902) (0.54078) (0.38115) 
Ln(Popdense) 0.01946 0.00627 -0.01441 -0.01672 0.04284 -0.07804 0.06237 0.02565 -0.01092 

 (0.01690) (0.01502) (0.03452) (0.05004) (0.10025) (0.04762) (0.04358) (0.05710) (0.04691) 
Ln(Age) 0.18552*** 0.21254*** 0.21655*** 0.19796*** 0.32305*** 0.4288*** 0.27315*** 0.28269*** 0.21749*** 
  (0.02343) (0.01931) (0.05695) (0.06772) (0.09096) (0.07283) (0.06420) (0.07481) (0.05755) 
København 0.00938 -0.03815 -0.19333 -0.07412 0.23254 0.11968 0.05477 0.29931** 0.05147 
  (0.08061) (0.05116) (0.16570) (0.11458) (0.16961) (0.10358) (0.09527) (0.10823) (0.11143) 
Frederiksberg -0.34861 -0.12769 -0.40137 0.29004 -0.93401O 0.52804O -0.09793 -0.1939 -0.19288 
  (0.16535) (0.12825) (0.29813) (0.46399) (0.49268) (0.29108) (0.28181) (0.33147) (0.22540) 

          

N 2050 3326 670 355 191 436 554 263 506 

Adjusted R2 0.0299 0.0438 0.0327 0.0157 0.1522 0.1218 0.0529 0.0693 0.0294 

F-value  10.03 22.75 4.23 1.81 5.87 9.62 5.41 3.79 3.18 

P-value <.0001 <.0001 0.0001 0.0846 <.0001 <.0001 <.0001 0.0006 0.0026 
  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Three primary things stand out the in regression. First of all the age estimate is highly significant in all 

industries, which adds considerable validity to the premise of the lifetime growth model. Secondly, 

employment diversity and population density are not significant in any of the regressions. Based on this I 

have removed the two variables in all further regressions as they appear to give no meaningful insights2. 

Thirdly, the adjusted R2 is rather small in all regressions, only reaching above 15% in one regression. This is 

to be expected as several firm variables that could have explained firm growth further are lacking. 

However, the purpose of this paper is not to explain all of the variation in firm growth, but only to 

investigate whether a few specific measures are significantly related to firm growth. In consequence the 

low adjusted R2  is acceptable. Beaudry and Swann(2009) achieve somewhat higher R2, but this is likely to 

be caused by their consistent use of dummy variables and interaction terms.  

   With regards to the two more interesting cluster strength variables, Own industry employment and Other 

industry employment, the results are more problematic. In the manufacturing industries Own industry 

employment is significant and positive at 5% significance level in four industries, and at a 10% significance  

level in the other two industries. In the service industries Own industry employment is significant in three 

out of the nine industries. Other industry employment is not significant in any of the regressions on 

manufacturing industries, while it is significant only at 10%-level in three of the service industries with 

negative coefficients in two cases, and positive in just one.   

   These result appear a little questionable, and a closer look at the coefficients in the regressions reveals 

some of the problem. In many of the regressions the coefficients are positive for Own industry employment 

and negative for Other industry employment, and the coefficients are furthermore of relatively similar size 

numerically. The problem therefore appears to be caused by multi-collinarity. This seems likely, as own 

industry employment may very well be positively correlated with other industry employment. In fact, if an 

auxiliary regression is run with Own industry employment against Other industry employment it is evident 

that the two variables are highly correlated, as their relationship is positive and highly significant in all 

industries. I have calculated the Variance Inflation Factors for all the regressions, which is another indicator 

for multi-collinarity. The Variance Inflation Factors are relatively high for Own industry employment and 

Other industry employment as shown in appendix 4.  

   Because of these results, the regressions in practice become highly problematic because they cannot 

separate the urbanization effect from the specialization effect.  Thus another way must be constructed in 

which this is possible. Fortunately the relative specialization model allows for this. 

 
 

                                                           
2 Regression have been carried out with all further models including the two variables, but consistently showed no 
significant results.  Also the Frederiksberg dummy is removed as it is no longer necessary. 
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6.4 The Relative Specialization Model 

 

To counter the problems of the lifetime growth model with absolute number industry employees, I use a 

model for relative specialization, which mirrors the classical model. The model with relative specialization is 

specified in the following way: 

 

ln@�∈BC:�FG = 	H + I'��J���,:K + I#��R�	�S + N��R�,�S + �'T� + � 
 

Figure 6.5: Variables 

Label Name Unit Description 

�∈BC:�F ComEmp Persons Number of employees in firm i 

���,: LQ Ratio Location Quotient of industry j in municipality m 

�	� TotEmp Persons Total employment in municipality m 

�,� Age Years Number of years since the incorporation of 

the firm 

T� København Discrete Dummy variables for metropolitan areas taking value 1 for 

København or 0.  

� Error - Disturbance term 

 

Instead of using absolute numbers, the relative specialization model uses Location quotients as the primary 

industry cluster strength variable.  

Figures 6.6 and 6.7 show the results of the relative specialization model  for the manufacturing industries 

and the service industries.  
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Results: 
 
Figure 6.6: Results for the lifetime employment growth model with relative industry specialization in manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 1.7501O 0.74006 3.00435 0.81243 1.64214 1.8797 

 (0.96638) (0.84165) (1.10693) (0.53028) (0.67836) (0.81467) 

Ln(LQ) 0.14203* 0.19424** 0.21863** 0.13684*** 0.13802** 0.1625* 

 (0.06902) (0.05968) (0.07384) (0.03986) (0.04375) (0.06269) 

Ln(TotEmp) 0.05899 0.15335O -0.04177 0.16188*** 0.07501 0.07298 

 (0.09129) (0.07942) (0.10650) (0.05053) (0.06690) (0.07734) 

Ln(Age) 0.42538*** 0.33984*** 0.27651*** 0.26631*** 0.37883*** 0.23065*** 

 (0.09192) (0.08455) (0.07927) (0.05467) (0.06516) (0.07210) 
København -0.38807 -0.52776O 0 0.56555*** -0.95664* -0.51184*** 

 (0.35828) (0.29384) . (0.06469) (0.39247) (0.13017) 
       

        

N 220 261 253 570 447 298 

Adjusted R2 0.100 0.097 0.0728 0.0727 0.0826 0.0591 

F-value  7.08 7.98 7.6 12.16 11.04 5.66 

P-value <.0001 <.0001 <.0001 <.0001 <.0001 0.0002 
  ***significant at a 0.1%-level,** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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Figure 6.7: Results for the lifetime employment growth model with relative industry specialization in service industries 
  
 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 2.21992*** 2.04883*** 2.18637*** 1.98806* 0.31871 0.46575 0.80662 3.36831** 2.17498*** 

 (0.28514) (0.23724) (0.61472) (0.80533) (1.29575) (0.83065) (0.74883) (1.03008) (0.58666) 

Ln(LQ) 0.02084 0.19026** 0.26192*** 0.18514 0.24195* 0.13182** 0.00526 0.11793 -0.08011 

 (0.06260) (0.06696) (0.08032) (0.12271) (0.10419) (0.04591) (0.05825) (0.09769) (0.06949) 

Ln(TotEmp) 0.03579 0.04784* 0.056 0.06653 0.21691O 0.16174* 0.15568* -0.10286 0.05605 

 (0.02763) (0.02260) (0.05863) (0.07702) (0.12448) (0.07894) (0.07143) (0.09686) (0.05678) 

Ln(Age) 0.18455*** 0.21438*** 0.21148*** 0.19426** 0.30273*** 0.42402*** 0.27717*** 0.28248*** 0.21721*** 

 (0.02358) (0.01918) (0.05653) (0.06537) (0.08938) (0.07280) (0.06423) (0.07432) (0.05687) 
Københavns 0.00368 -0.04762 -0.18593 -0.0663 0.27061O 0.12271 -0.00409 0.3008** 0.07803 

 (0.07962) (0.05020) (0.16357) (0.10381) (0.15716) (0.09250) (0.08768) (0.09887) (0.10372) 
          

              

N 2050 3326 670 355 191 436 554 263 506 

Adjusted R2 0.0293 0.0443 0.0354 0.0214 0.1238 0.1093 0.0528 0.0781 0.0292 

F-value  16.46 39.52 7.14 2.94 7.71 14.35 8.7 6.55 4.8 

P-value <.0001 <.0001 <.0001 0.0206 <.0001 <.0001 <.0001 <.0001 0.0008 
  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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Adjusting the model to relative specialization successfully removes the problems of multi-collinarity. For all 

of the regressions the Variance Inflation Indicators ranges between 1 and 2 for the Location Quotients and 

Total Employment as shown in appendix 4, which much be considered small. Also the other variables show 

few problems caused by multi-collinarity.   

   The adjusted R2 indicators remain very low, still suggesting a very under-fitted model. Although the R2 

indicators are a little lower than in the previous model, the results are more reliable. Since I am not 

interested in explaining all the variation in company sizes, only in investigating the effects of relative 

specialization, the low adjusted R2 constitutes no major problem.  

   Because of the various transformations a meaningful interpretation of the magnitude of the coefficients 

becomes difficult. Furthermore, one should be careful not to draw conclusions based on the relative size of 

the coefficients on the Location quotient, since industries have different agglomeration patterns. I will limit 

the conclusions to comments about the statistical significance of the measures and whether they are 

positive or negative similar to Beaudry and Swann (2009). 

   The Location quotient, i.e. the relative specialization measure, is now significant at least at 5%-level for all 

manufacturing industries, while relative specialization is only significant in four out of the nine service 

industries. For all of these industries the correlation between relative specialization and lifetime growth Is 

positive. The correlation between lifetime growth and Total employment is significant at 5% level for one 

manufacturing industry and at a 10% level for another. Total employment is significant at a 5% level for 

three service industries and at a 10% level for one more service industry. In all cases the correlation 

between Total employment and lifetime growth Is positive.  

 

Lifetime asset growth 

Growth can be measured in many ways. Instead of simply relying on employment as the measure of 

growth, as has been done consistently in the literature on lifetime growth models, I include a lifetime 

growth model which is based on assets. This variation of the lifetime growth model measures the impact of 

cluster strength on the lifetime growth of assets. The model is specified in the following way, which mirrors 

the employment model:  

ln@)�∈BC:�FG = 	H + I'��J���,:K + I#��R�	�S + N��R�,�S + �'T� + � 
 

where )�∈BC:�F is the book value of assets in 1,000 DKK, for the respective companies.   

Figures 6.8 and 6.9 show the results of the lifetime growth model using assets as the independent variable.
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Figure 6.8: Results for the lifetime asset growth model with relative industry specialization (LQ) in manufacturing industries 
 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 8.67414*** 9.9536*** 8.22918*** 5.38099*** 7.22648*** 7.31657*** 

 (1.81336) (1.19910) (1.41247) (0.80471) (0.94167) (1.11949) 

Ln(LQ) 0.41917** 0.2443** 0.24081** 0.29772*** 0.09011O 0.22127* 

 (0.14049) (0.09179) (0.08449) (0.06894) (0.05246) (0.10427) 

Ln(TotEmp) -0.07696 -0.16619 0.06678 0.27004*** 0.13188 0.14685 

 (0.16730) (0.11095) (0.13729) (0.07441) (0.09220) (0.10662) 

Ln(Age) 0.86435**** 0.58576*** 0.45365*** 0.51951*** 0.54145*** 0.32543*** 

 (0.16417) (0.11547) (0.11732) (0.07249) (0.09358) (0.09653) 
København 0.15897 -0.66052 0 1.30888** -1.27834 -0.13201 

 (0.6937) (0.65665) . (0.43318) (1.23712) (0.45935) 
       

        

N 216 261 252 569 445 298 

Adjusted R2 0.1527 0.1557 0.0748 0.1288 0.0811 0.0398 

F-value  10.69 12.98 7.76 22 10.8 4.08 

P-value <.0001 <.0001 <.0001 <.0001 <.0001 0.0031 
  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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Figure 6.9: Results for the lifetime asset growth model with relative industry specialization (LQ) in service industries 
 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 7.19537*** 7.79941*** 6.8091*** 5.27352*** 5.67987*** 6.8312*** 6.61293*** 9.43408*** 4.5987*** 

 (0.41637) (0.35977) (0.87581) (1.46804) (1.93356) (1.37379) (1.07782) (1.48144) (1.14828) 

Ln(LQ) 0.07836 0.50483*** 0.19113* 0.29492 0.42191O 0.16611** 0.16483O 0.32985 -0.00658 

 (0.08724) (0.10498) (0.08509) (0.24064) (0.22915) (0.05028) (0.08640) (0.17902) (0.23763) 

Ln(TotEmp) 0.10535** 0.06842* 0.19698* 0.17721 0.28514 0.11964 0.18214O -0.17575 0.2282* 

 (0.03939) (0.03439) (0.08371) (0.13265) (0.18986) (0.13055) (0.09986) (0.13857) (0.11243) 

Ln(Age) 0.29858*** 0.51383*** 0.38529*** 0.73984*** 0.44818*** 0.61545*** 0.35276*** 0.63061*** 0.8932*** 

 (0.03512) (0.02974) (0.08044) (0.12784) (0.14783) (0.10594) (0.09449) (0.11194) (0.10326) 
København -0.22903 0.07889 -0.55404 -0.48658 -0.81693 -0.24265 -0.45309 0.57485 O -0.20473 

 (0.16177) (0.12269) (0.36440) (0.37658) (0.62731) (0.34963) (0.27672) (0.33897) (0.34406) 
          

              

N 2046 3314 670 352 191 434 552 263 505 

Adjusted R2 0.0367 0.0966 0.0471 0.0925 0.1105 0.0858 0.0435 0.1354 0.1443 

F-value  20.48 89.61 9.27 9.94 6.9 11.16 7.27 11.26 22.24 

P-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
  ***significant at a 0.1%-level,,** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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The results are similar to those of the employment growth model.  The adjusted R2 is higher in some of the 

regressions, but not in all, so the model does not consistently outperform the employment growth model. 

Age remains highly significant in all regressions.  

   The Location quotient is now significant at least at a 5%-level in five of the six manufacturing industries, 

while significant at a 10% level in the one remaining industry.  For the service industries the Location 

quotient is significant at least at a 5% level in three industries, while it is significant at a 10%-level in two 

further industries.  The coefficients remain positive at all times.  

   Total employment is significant in one manufacturing industry, while is it significant in four service 

industries at least at a 5% level and in one more at a 10% level. For the service industries only industries G 

(Wholesale and retail) and MA (Consultancy etc.) have Total employment as a significant variable in both 

models. Also the coefficients for Total employment remain positive in all  cases.  

  

Lifetime growth using the Combined location quotient 

Both of the above models are investigated further using the Combined location quotient, which was 

presented in the previous chapter.  

ln@�∈BC:�FG = 	H + I'��J*���,:K + I#��R�	�S + N��R�,�S + �'T� + � 
 

ln@)�∈BC:�F,G = 	H + I'��J*���,:K + I#��R�	�S + N��R�,�S + �'T� + � 
 

Figures 6.10,6.11,6.12,6.13 display the result of the lifetime growth model using the Combined location 

quotient. 
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Figure 6.10: Results for the lifetime employment growth model with relative industry specialization (CLQ) in manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 1.67706O 0.81793 3.15172** 0.82883* 1.55913 1.90617* 

 (0.96180) (0.84446) (1.11410) (0.53447) (0.68286) (0.81567) 
Ln(CLQ) 0.08319O 0.16388** 0.11113* 0.10684*** 0.09247** 0.12265* 

 (0.04802) (0.05166) (0.04933) (0.03205) (0.03125) (0.05312) 
Ln(TotEmp) 0.06637 0.14338O -0.05694 0.15848** 0.08035 0.06957** 

 (0.09053) (0.07992) (0.10706) (0.05075) (0.06711) (0.07747) 
Ln(Age) 0.4239*** 0.34467*** 0.28182*** 0.26754*** 0.38075*** 0.23079** 

 (0.09209) (0.08496) (0.07910) (0.05491) (0.06526) (0.07198) 
København -0.34859 -0.47701 0 0.75493*** -0.7052 -0.45594*** 

 (0.35910) (0.29399) . (0.08797) (0.38862) (0.13373) 
       

        

N 220 261 253 570 447 298 

Adjusted R2 0.096 0.0972 0.0567 0.0717 0.0809 0.0559 

F-value  6.82 8 6.05 11.99 10.81 5.4 

P-value <.0001 <.0001 0.0005 <.0001 <.0001 0.0003 
***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parenthese



54 
 

 

Figure 6.11: Results for the lifetime employment growth model with relative industry specialization (CLQ) in service industries 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 2.45239*** 2.22835*** 1.96533** 1.94679* -0.11895 0.17792 0.76689 3.53963*** 2.17498*** 

 (0.28524) (0.24931) (0.61650) (0.81207) (1.32630) (0.82973) (0.72367) (1.05447) (0.58666) 
Ln(CLQ) -0.05705 0.16258*** 0.17382*** 0.04834 0.10343 0.0672* -0.00095 0.07978 -0.08011 

 (0.03770) (0.04667) (0.05124) (0.08900) (0.07166) (0.02874) (0.03736) (0.05905) (0.06949) 
Ln(TotEmp) 0.01438 0.03023 0.07387 0.06995 0.25362* 0.18611* 0.15934* -0.11881 0.05605 

 (0.02772) (0.02377) (0.05878) (0.07769) (0.12804) (0.07903) (0.06934) (0.09909) (0.05678) 
Ln(Age) 0.18425*** 0.21176*** 0.21377*** 0.19681** 0.30826*** 0.43253*** 0.27731*** 0.28319*** 0.21721*** 

 (0.02360) (0.01924) (0.05643) (0.06520) (0.08936) (0.07364) (0.06424) (0.07380) (0.05687) 
København -0.03172 -0.01955 -0.10437 -0.0918 0.0267 0.05777 -0.00408 0.22926O 0.07803 

 (0.08273) (0.04866) (0.15988) (0.11597) (0.15882) (0.09228) (0.08912) (0.12394) (0.10372) 
          

              

N 2050 3326 670 355 191 436 554 263 506 

Adjusted R2 0.0302 0.0455 0.0372 0.0171 0.1095 0.1029 0.0528 0.0796 0.0292 

F-value  16.98 40.63 7.46 2.54 6.84 13.47 8.7 6.67 4.8 

P-value <.0001 <.0001 <.0001 0.0397 <.0001 <.0001 <.0001 <.0001 0.0008 
  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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Figure 6.12: Results for the lifetime asset growth model with relative industry specialization (CLQ) in manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 8.46215** 10.05392*** 8.27449*** 5.4127*** 7.1756*** 7.44259*** 

 (1.80216) (1.21771) (1.42896) (0.80539) (0.94098) (1.11826) 

Ln(CLQ) 0.29325** 0.14501* 0.1416* 0.19681*** 0.06884O 0.14872O 

 (0.09160) (0.07260) (0.06541) (0.04945) (0.03830) (0.08515) 

Ln(TotEmp) -0.05753 -0.17508 0.06193 0.26584*** 0.13506 0.13387 

 (0.16547) (0.11330) (0.13891) (0.07450) (0.09197) (0.10680) 

Ln(Age) 0.85961*** 0.58555*** 0.4519*** 0.52015*** 0.54248*** 0.32587*** 

 (0.16382) (0.11598) (0.11723) (0.07292) (0.09358) (0.09682) 
København 0.07727 -0.79394 0 1.28735 -1.19061 -0.13535 

 (0.67063) (0.65618) . (0.43813) (1.24155) (0.46480) 
       

        

N 216 261 252 569 445 298 

Adjusted R2 0.1548 0.1476 0.0646 0.1237 0.0819 0.0343 

F-value  10.84 12.25 6.78 21.05 10.9 3.63 

P-value <.0001 <.0001 0.0002 <.0001 <.0001 0.0066 
  ***significant at a 0.1%-level,,** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. . Stdv in parentheses.
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Figure 6.13: Results for the lifetime employment growth model with relative industry specialization (CLQ) in service industries 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 7.39281*** 8.21962*** 6.79237*** 5.31512*** 5.42864*** 6.40958*** 6.47772*** 9.716*** 4.44684*** 

 (0.41823) (0.36635) (0.87967) (1.46716) (1.99013) (1.37893) (1.08763) (1.49702) (1.19081) 

Ln(CLQ) -0.00545 0.34932*** 0.12093* 0.15184 0.22833O 0.12069*** 0.07974 0.22473* 0.06409 

 (0.05091) (0.06752) (0.05686) (0.16289) (0.12760) (0.03542) (0.05143) (0.09612) (0.13377) 

Ln(TotEmp) 0.08701* 0.0283 0.19805* 0.17188 0.30778 0.15361 0.19336O -0.20099 0.24345* 

 (0.03970) (0.03507) (0.08405) (0.13282) (0.19607) (0.13101) (0.10083) (0.13977) (0.11636) 

Ln(Age) 0.29844*** 0.51002*** 0.38567*** 0.74567*** 0.44869*** 0.62788*** 0.35602*** 0.63027*** 0.88942*** 

 (0.03509) (0.02977) (0.08042) (0.12720) (0.14793) (0.10594) (0.09479) (0.11080) (0.10295) 
København -0.28478O 0.13277 -0.51184 -0.50269 -0.91386 -0.33183 -0.4607 0.47835 -0.25646 

 (0.15807) (0.12505) (0.36307) (0.40017) (0.65473) (0.35485) (0.28368) (0.34221) (0.35238) 
          

              

N 2046 3314 670 352 191 434 552 263 505 

Adjusted R2 0.0363 0.0977 0.0462 0.0909 0.106 0.0868 0.0415 0.142 0.1447 

F-value  20.27 90.69 9.09 9.78 6.63 11.29 6.97 11.84 22.31 

P-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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The results using the Combined location quotient are very similar to results of the model, which includes 

the simple Location quotient instead. In both the employment and the asset models, the Combined location 

quotient is significant in all manufacturing industries either at a 5% level or in some cases at a 10% level.  In 

the service industries the Combined location quotient is significant in three industries in the employment 

model at a 5% level, while in the asset model the Combined location quotient is significant in two service 

industries at a 5% level and 10% level respectively. For Total employment, the most apparent effect is that 

this variable is no longer significant in industry G (Wholesale and retail) neither in the asset model nor in 

the employment model. This is likely to be a caused by multi-collinarity between the combined location 

quotient and Total employment, which is rather high in the Wholesale and Retail industry. Also with the 

Combined location quotient, all statistical significant results of both the relative specialization measure and 

Total employment  remain positive.  

 

Overview of results 

None of models examined appear to outperform other models. The adjusted R2s range between 3% and 

15% in all models. As a result I cannot conclude that one model is better than the others, but I must base 

my conclusion on the combined results of the most appropriate models. Figure 6.14 provides an overview 

of the statistically significant results of the relative specialization measure or Total employment for the four 

relative specialization models.  

 

Figure 6.14: Statistically significant results for specific industries 

Model Sector Employment Assets Employment Assets 

  LQ LQ CLQ CLQ 

Manufacturing LQ/CLQ CA,CC,CG,CG

,CH,CK, CM, 

CA,CC,CG,CG

,CH,CK,CM 

CA,CC,CG,CG

,CH,CK,CM 

CA,CC,CG,CG

,CH,CK,CM,  

Total 

employment 

CC, CH,  CH,  CH, CM CH 

Services LQ/CLQ G,H, JA, JC G,H, JA, JC, 
MA,  

G, H, JC;  G,H,JA, JC, 

MC 

Total 

employment  

G, JA, JC, MA F,G,H, MA, N  JA, JC, MA F, H, MA, N 

(industries in bold indicate significant at 5% level, and non-bold indicate significant at 10% level) 

Relative specialization is significant in a number of industries. For all manufacturing industries relative 

specialization consistently has a positive effect on lifetime growth. For the service industries that is only the 

case for about half of the industries. For only one manufacturing industry Total employment shows 
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consistently significant positive results, while Total employment shows significant positive results for a total 

of six different industries in three to four service industries in each model, .  

 

6.5 A Regional Perspective 

As a comparison, I have also carried out the same regressions for the NUTS3 level. The Location quotients 

and the Total employment measures are calculated on the NUTS3 level and matched to the companies with 

the same method as used on the local level. All of the results of these regressions can be found in appendix 

5. One must be a little careful when interpretating the results of the regional regressions as Denmark only 

has 11 NUTS3 three regions, which could cause limited variation in the data. However, a limited number of 

regions did for instance not stop Wennberg and Lindqvist (2010) when carrying out their analysis of 

Sweden, i.e. a similar small county. Figure 6.15 provides an overview of the results.  

 

  Figure 6.15: Statistically significant results for specific industries on a regional level 

Model Sector Employment Assets Employment Assets 

  LQ LQ CLQ CLQ 

 

Manufacturing 

Relative 

specialization 

CH,  CH CC,CH,CK, 

CM 

CH 

Total 

employment 

CK  CH,CK  

 

Services 

Relative 

specialization 

G,H,  F(n), G, H, JC,  F(n), G, MC,  F(n) G, JC,  

Total 

employment  

G G G,JC,  G 

(industries in bold indicate significant at 5% level, and non-bold indicate significant at 10% level, n indicates a negative result) 

  

Relative specialization has a significant positive effect in far less industries. Only in industry CH 

(Manufacture of metal products) is relative specialization consistently significant in all models, while it is 

significant in industries G (Whole-sale and retail), JC (IT and information services) and H (Transportation) in 

at least two models. Furthermore, in industry F (Construction) relative specialization surprisingly shows 

significant and negative effects in three of the models. Industry F (Construction) is thereby the only industry 

where a negative effect of relative specialization on lifetime growth is found. Total employment only has 

consistently significant and positive effects in two industries, namely industries  CK (Manufacture of 

machinery) and G (Wholesale and retail).     
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6.6. Conclusion: The Results of the Lifetime Growth Model 

The classical lifetime growth model performs very poorly in my regressions, so I am forced to construct 

various alternatives, where the relative specialization models perform the best. Unfortunately none of the 

four different relative specialization models consistently outperforms the others, so my conclusions must 

be based on an overall picture of the results of the regression of all four models. I find evidence for a 

significant positive effect of local relative specialization on lifetime growth of companies in all of the 

manufacturing industries tested, and in a about half of the service industries tested. The service industries 

where positive effects are shown are typically Wholesale and retail and Transportation, but also more 

knowledge intensive industries: Media companies, IT and information service, Consultancy, and Advertising 

and other business services.  

 I find that the effect of Total employment is only consistently significant in one manufacturing industry, 

while it is positive and significant in a larger number of service industries, largely the same for which 

relative speculation is significant. Compared to regional specialization, there is no doubt that local relative 

specialization as well as local Total employment appear to have a significant effects in far more industries 

than regional relative specialization and  regional Total employment, which only shows significant result in a 

few industries.   
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7.0 The Financial Performance Model 

The financial performance model is in essence remarkably simple. The model investigates whether cluster 

strength variables can be shown to have a significant impact on the abnormal financial performance of 

firms while controlling for firm specific variables.  

 

7.1 Financial Performance Panel Regression  

For the financial performance model, I apply a modified version of the Kukalis (2010) model. The model is 

specified in a version that is similar to the lifetime growth model: 

V)(�∈BC:�F,- = H +	I'��J���,:,-K + I#��J�	�,-K + N'��J�,�,-K + N#��R�S + �'T+W� + �- + ��,- 

 

Figure 7.1: Variables 

Label Name Unit Description 

)(O∈BC:EF,- AbPer  
Abnormal Performance of firm i from sector J in municipality m at 
time t  

���,: LQ Ratio Location Quotient of industry j in municipality m 

�	� TotEmp Persons Total employment in municipality m 

�∈BC:�F ComEmp Persons Number of employees in firm i 

�,� Age Years Number of years since the incorporation of 

the firm 

T� København Discrete Dummy variables for metropolitan areas taking either the value 

1 for København or 0.  

W�  Ran Err  Random error term of company i 

�- Tim Err  Random error term of time at time t 

� Error - Disturbance term 

 

The Kukalis (2010) model is modified to fit with the available data and to be more comparable to the 

lifetime growth model. Unlike in Kukalis (2010) firm R&D spending and alliances are not included because 

of limited data availability. The number of firms in clusters is not included as an individual measure, but it is 

included in the Combined location quotient which is used in the second model below. In addition to cluster 

strength variables and age variables, which were also included in the lifetime growth model, I also include 

employment size. The financial performance measure is in this way both scaled and controlled for by assets 

and employment size.   

   I transform the financial ratio using a square root transformation, as suggested by Deakin (1976), which 

has been shown better to convert financial rations to a normal distribution. I also carried out the panel 

regressions with a natural log transformation but I found that the square root transformation did in fact 

perform better.   
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   The model was estimated using a random effect model, and with heteroscedasticity corrected covariance 

matrices, which makes it similar to a generalized least squares model. Tests on the model are thus carried 

out in a similar way to Kukalis (2010). A two way random effects model was applied which includes a 

correction for time effect, which appears appropriate as general year to year market changes are likely to 

affect performance but has little interest for this study3.    

   Random effects models are in general more efficient than the fixed-effects model, and further allow for 

the possibility of including constant variables such as my employment size measure. The problem with the 

random effects model is on the other hand that it assumes that the independent variables are not 

correlated with the error term used by the model. The choice between random-effects models and fixed 

effects models is often made by carrying out the Hausman test for fixed effects, Hausman (1978).  

   The Hausman test tests the null hypothesis that the fixed effects are equal to random effects, indicating 

that if not then the independent terms are correlated with the error terms and in those cases a fixed effect 

model should be preferred, Verbeek (2004). I performed the Hausman test for each single industry, but 

found that the fixed-effects only in a few industries showed significantly different estimates. So the 

random-effects model is preferred. See appendix 7 for clarification.  

     To correct for heteroscedasticity I applied heteroscedasticity corrected covariance matrices, which are 

similar to GLS estimators and are useful in order to avoid inefficient OLS estimates. Also in the panel 

regressions the HC3 method is applied also according to MacKinnon and White (1985)’s specification.  

 

 

 

 

 

 

 

 

 

 

 

                                                           
3 This is also controlled for by using time-specific abnormal performance 
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Results 

Figures 7.2 and 7.3 display the results of the financial performance model for manufacturing and services 

industries respectively.  

 

Figure 7.2: Results for the financial performance model with relative industry specialization (LQ) in 
manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate       

Intercept 10.94272**
* 

10.52224*** 10.68155*** 11.09617*** 11.70661*** 10.27999*** 

 (0.3761) (0.4091) (0.4462) (0.3244) (0.4165) (0.4693) 

Ln(LQ) 0.015184 -0.01028 -0.00125 0.014474 -0.04481* 0.014568 

 (0.0240) (0.0238) (0.0333) (0.0216) (0.0183) (0.0256) 

Ln(TotEmp) -0.0132 0.008907 -0.00024 -0.00456 -0.06682O 0.036188 

 (0.0373) (0.0351) (0.0402) (0.0308) (0.0388) (0.0386) 

Ln(ComEmp) -0.02166 -0.01511 -0.00171 -0.08635** -0.10135** -0.00114 

 (0.0359) (0.0446) (0.0343) (0.0306) (0.0324) (0.0442) 

Ln(Age) -0.04273 0.017178 -0.02141 -0.05783O -0.0227 -0.02336 

 (0.0308) (0.0456) (0.0377) (0.0306) (0.0366) (0.0370) 

København 0.071481 -0.15713 0 0.075169 -0.05947 0.499753* 

 (0.2094) (0.2511) . (0.3703) (0.2352) (0.2197) 

N 220 259 251 569 445 296 

R-square 0.0028 0.0008 0.0003 0.0052 0.0096 0.0079 

  ***significant at a 0.1% level ,** significant at a 1% level,  * significant at 5% level, O significant at 10% level. . 
Stdv in parentheses.
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Figure 7.3: Results for the financial performance model with relative industry specialization (LQ) in service industries 
 

 Industry F G H I JA JC MA MC N 

Estimate          

Intercept 10.63796**
* 

10.52868*** 10.38964*** 9.274363*** 9.033857*** 9.433867*** 11.09736*** 10.66484*** 10.60376*** 

 (0.1530) (0.1376) (0.2442) (0.6151) (1.2596) (0.7448) (0.3910) (0.7932) (0.4903) 

Ln(LQ) 0.002229 0.002357 -0.01018 -0.03558 0.066218 -0.03087 -0.00769 -0.00324 0.067505O 

 (0.0094) (0.0064) (0.0128) (0.0231) (0.0437) (0.0296) (0.0169) (0.0366) (0.0381) 

Ln(TotEmp) 0.005305 0.027379* 0.040674O 0.11835O 0.144595* 0.088649 0.01112 0.006631 0.007143 

 (0.0138) (0.0130) (0.0208) (0.0554) (0.1111) (0.0646) (0.0339) (0.0795) (0.0460) 

Ln(ComEmp) -0.02315 -0.03849** -0.06118 -0.01307* 0.12517 0.095047 -0.14039*** 0.072509 -0.04446 

 (0.0164) (0.0134) (0.0238) (0.0563) (0.0840) (0.0598) (0.0399) (0.0658) (0.0423) 

Ln(Age) -0.00482 -0.02809* -0.00243 0.035911 -0.11836 -0.05465 -0.07902* -0.13446O 0.033751 

 (0.0143) (0.0114) (0.0276) (0.0475) (0.0850) (0.0723) (0.0357) (0.0723) (0.0392) 

København -0.12705 -0.16187** 0.073615 -0.24854 -0.49769O -0.24292 -0.01939 -0.19214 -0.09739 

 (0.0798) (0.0585) (0.1080) (0.1646) (0.2809) (0.1825) (0.1030) (0.1957) (0.1358) 

N 2040 3300 666 338 181 406 541 256 496 

R-square 0.0006 0.0017 0.0038 0.0033 0.0117 0.0027 0.0074 0.0062 0.0042 

  ***significant at a 0.1% level,,** significant at a 1% level,  * significant at 5% level, O significant at 10% level. Stdv in parentheses.
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It is striking that the results show that relative specialization is only significant at a 5% level in one industry, 

namely CK (Manufacturing of machinery), and that the effect is negative. At a 10% level relative 

specialization is significant and positive in industry N, Operational Services.   

 Total employment has a significant effect in a few more industries. In the manufacturing industries it is 

only significant at a 10% level in the CK (Manufacturing of machinery) industry, and again the effect 

negative. For the service industries the effect of Total employment is positive in general and statistically 

significant at a 5% level in two industries and at a 10% level in another two industries.  

   In five industries company employment size appears to have a significant negative effect on financial 

performance. Since I have already controlled for size by dividing returns with assets, the negative effect of 

employment size is not likely to be an indication that the companies do not benefit from economies of 

scale. Rather it is an indication that the relatively high wage costs in Denmark mean that in some industries 

companies which can reduce the number of employees perform better. 

   Age has a significant and negative effect in four industries either at a 5% level or at a 10% level. The result 

is hard to explain as it can be caused by a multitude of factors, but it is likely to be related to industry 

specific characteristics.  

 

7.2 The Combined location quotient 

As in the growth model I carry out the same panel regressions as above using the Combined location 

quotients.  

V)(�∈BC:�F,- = 		H + I'��J*���,:,-K + I#��J�	�,-K + N'��J�,�,-K + N#��R�S + �'T+W� + �� + ��,- 
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Results 

Figure 7.4:  Results for the financial performance model with relative industry specialization (CLQ) in manufacturing industries 

Industry CA CC CG CH CK CM 

Estimate       

Intercept 10.93305*** 10.52175*** 10.68146 11.08888*** 11.73219*** 10.2743*** 

 (0.3760) (0.4092) (0.4479) (0.3245) (0.4180) (0.4702) 
Ln(CLQ) 0.018464 -0.0135 0.000771 0.010451 -0.02531O 0.010976 

 (0.0241) (0.0198) (0.0283) (0.0185) (0.0142) (0.0211) 
Ln(TotEmp) -0.0124 0.009069 -0.00022 -0.00416 -0.06913O 0.036647 

 (0.0371) (0.0352) (0.0402) (0.0308) (0.0389) (0.0386) 
Ln(ComEmp) -0.02187 -0.0147 -0.0018 -0.0865** -0.09992** -0.00126 

 (0.0358) (0.0447) (0.0343) (0.0306) (0.0323) (0.0442) 
Ln(Age) -0.04281 0.016565 -0.02132 -0.05742O -0.02233 -0.02343 

 (10.9331) (0.0456) (0.0378) (0.0306) (0.0367) (0.0370) 
København 0.376 -0.16379 0 0.091891 -0.10465 0.503037* 

 (0.0185) (0.2516) . (0.3732) (0.2390) (0.2205) 

N 220 259 251 569 445 296 

R-square 0.0032 0.0009 0.0003 0.0052 0.0084 0.0078 
  ***significant at a 0.1% level,,** significant at a 1% level,  * significant at 5% level, O significant at 10% level. . Stdv in parentheses.
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Figure 7.5: Results for the financial performance model with relative industry specialization (CLQ) in service industries 
 

 Industry F G H I JA JC MA MC N 

Estimate          

Intercept 10.63591**
* 

10.5263*** 10.38931*** 9.248247*** 9.082788*** 9.533649*** 11.09947*** 10.66178*** 10.56037*** 

 (0.1527) (0.1381) (0.2431) (0.6170) (1.2629) (0.7431) (0.3914) (0.7952) (0.5028) 

Ln(CLQ) 0.001268 -0.00038 -0.01343 -0.0278 0.049573 -0.04065 -0.0051 -0.00469 0.052848 

 (0.0085) (0.0056) (0.0102) (0.0194) (0.0378) (0.0254) (0.0147) (0.0321) (0.0402) 

Ln(TotEmp) 0.005482 0.027597* 0.040702* 0.120894* 0.141615 0.07946 0.01091 0.00681 0.011292 

 (0.0138) (0.0130) (0.0207) (0.0556) (0.1114) (0.0646) (0.0339) (0.0796) (0.0472) 

Ln(ComEmp) -0.02313 -0.03854** -0.06093* -0.01337 0.123232 0.09685 -0.1403*** 0.072554 -0.04518 

 (0.0164) (0.0134) (0.0237) (0.0563) (0.0838) (0.0598) (0.0399) (0.0659) (0.0424) 

Ln(Age) -0.00482 -0.02812* -0.00268 0.035809 -0.11852 -0.05559 -0.07902 -0.13446O 0.033113 

 (0.0143) (0.0114) (0.0276) (0.0475) (0.0848) (0.0721) (0.0357) (0.0723) (0.0392) 

København -0.12699 -0.16354** 0.067827 -0.23388 -0.57177 -0.20701* -0.0155 -0.18799 -0.11834 

 (0.0801) (0.0587) (0.1078) (0.1641) (0.2829) (0.1815) (0.1030) (0.1947) (0.1353) 

N 2040 3300 666 338 181 406 541 256 496 

R-square 0.0005 0.0017 0.0041 0.0031 0.0108 0.0033 0.0074 0.0062 0.0035 

  ***significant at a 0.1% level, ** significant at a 1% level,  * significant at 5% level, O significant at 10% level. Stdv in parentheses. 
 

 

All in all using the Combined location quotient reveals no further insights into the effect of clusters of the financial performance of companies. In fact 

the relative specialization measure is now negative and only significant at a 10% level in one industry. For all other measures the results are similar to 

those achieved when using the simple Location quotient. 
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7.3 Overview and a regional perspective 

As in the lifetime growth model I have also carried out the regression on a NUTS 3 level.  The regional 

results can be found in appendix 6. Figure 7.6 gives an overview of the results from the regressions of all 

the financial performance models.  

Figure 7.6: Overview of the effects of cluster strengths variables on financial performance 

Model Sector Local Local Regional Regional 

  LQ CLQ LQ CLQ 

 

Manufacturing 

Relative 

specialization 

CK(n) CK(n) CK(n)  

Total 

employment 

CK(n) CK(n) CM CA,CM 

 

Services 

Relative 

specialization 

  JA, N JA, JC(n) 

Total 

employment  

G,H,I,JA G,H, I F,H F,H 

(industries in bold indicate significant at 5% level, and non-bold indicate significant at 10% level, n indicates negative result) 

In general there is no effect of local relative specialization. Only in industry CK(Manufacturing of machinery)  

can a negative effect in the local models as well as in one of the regional models be seen. On the regional 

level there are three industries where relative specialization has a statistically significant relationship with 

abnormal performance, namely JA (Media companies), N (Operational services) and JC (IT and information 

services), where the effect is positive in the two former industries, but negative in the latter.  

   Also as regards Total employment there are some interesting observations. Total local employment 

appears to a have statistically significant and negative impact on industry CK (Manufacturing of machinery, 

while total regional employment has a positive and significant impact on industries CA (Manufacture of 

food products, beverages and tobacco) and CM (Manufacture of furniture). For the service industries there 

are significant effects of Total employment on industry H (Transportation) both at the local and the regional 

level, while for industry F (Construction) the results are only significant at the regional level, and at the local 

level for industries G (Wholesale and retail), I (Accommodation and food services) and JA (Media 

companies). Industry JA (Media companies) stand out as regional relative specialization as well as total local 

employment have a positive effect on financial performance.   

   All in all the conclusion seems to be that relative specialization only has an effect on financial 

performance in a few industries, while Total employment does have an effect in more industries. Compared 

to the lifetime growth model, however, the effects are seen in far fewer industries both at the local and the 

regional level. 
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8.0 Discussion of the results 

8.1 The Results in Relation to the Industrial Cluster Literature 

 

Positive growth results 

I find positive effects of relative specialization on the lifetime growth of companies in all the manufacturing 

industries tested and in about half of the service industries. Thus the result are very similar to those of 

Beaudry and Swann (2001, 2009) who also find significant positive effects on about half of their tested 

industries on a regional level.  Beaudry and Swann (2001, 2009) also find negative effects in a few of their 

industries, which I do not. However, I have tested considerably fewer industries, so that is not surprising.  

   Beaudry and Swann (2001, 2009) find that the effects are stronger in manufacturing industries than in 

services. While I am reluctant to make a similar conclusion based on the results of my regressions, given 

that I work with relative specialization, it is evident that the impact of cluster strength is more consistently 

significant in the manufacturing industries.  

   The results provide a contribution to the literature on the lifetime growth model. It does so through 

various means, including the use of a relative specialization measure,  the use of a small geographic area as 

well as the use of assets in addition to simple employment. The model thereby extends the lifetime growth 

in various ways.  

   In sum the results are similar to those found in the literature, i.e. that cluster strength effects 

employment and growth positively in individual firms. The main contribution is that this is also the case for 

small local areas and not just in larger regions.  

 

Limited financial results 

The results of the financial performance model indicate that relative specialization only has an impact on 

financial performance in a very few cases. For the local area I find that relative specialization only affects 

companies in one industry and does so negatively. On the regional level relative specialization has an effect 

on companies in a few more industries; in three of them positively and of them two negatively.    

   The results of the financial performance model are not opposed to previous studies. Stuart and Sorensen 

(2003), Chen (2007) and Kukalis (2010) found negative results for companies in strong clusters in their 

studies. While Boasson, Boasson, MacPherson, and Shin (2005) and Boasson and MacPherson (2001) did 

find positive results, their studies where based only on pharmaceutical companies, which were not 

included in my study.    

   The few significant financial results are, furthermore, not completely counter-logical or completely 

opposed to the theory. The best arguments for this are found in the rivalry branch of theories emphasized 
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by Porter (1990) and Chitnitz (1961). They argue that cluster strength increases rivalry in the area, which 

pushes the companies to higher performance in the longer run. In the short run, however, the companies 

are faced with severe competition, which could possibly manifest itself in poorer financial performance or 

at least similar financial performance to companies outside of clusters. Looking at financial performance is 

in reality a dangerous starting point for evaluating the benefits of clusters. The benefits of clusters are 

perhaps not likely to be manifested in financial performance but rather in other performance indicators.   

   The financial performance model applied here thus adds to the general empirical investigations on the 

financial performance of companies in clusters. I show that an effect of cluster strength in terms of relative 

specialization does not necessarily lead to improved financial performance neither on the local nor or the 

regional level. In fact, it rarely leads to any effect, although it does happen in a few industries. 

 

The Urbanization Effect 

   The urbanization effect in my models is measured through Total employment, and should not be seen as a 

sole cluster strength variable. Total local employment clearly has a positive effect on performance in 

several industries both in terms of lifetime growth and in terms of financial performance.  The urbanization 

effect is limited for manufacturing industries and only has significant effects on growth in a few industries. 

The effect is much more frequently significant and positive on growth in service industries. Also for 

financial performance the urbanization effect is seldom significant for manufacturing industries, while there 

are positive effects in several service industries.  

   The difference between manufacturing industries and service industries is likely to be caused by what 

Porter (2003) labels traded industries and “local” industries. According Porter “local” industries mainly 

serve their home market, i.e. the local surrounds, while traded industries sell products to other regions. 

Service industries will often, but not always, be local industries, while manufacturing industries, especially 

in our case, often will be traded industries that sell goods outside their local community.  

   For the service industries the size of the “home”-market will be more important. So companies located in 

areas with large markets, for instance measured by the Total employment level, will often find a positive 

effect on growth and financial performance, while it may happen more rarely in the manufacturing 

industries. For the manufacturing industries, relative specialization, i.e. cluster strength may have a more 

important role, especially in the growth of these firms, as indicated by the often significant and positive 

results in the growth models.  
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Local vs. regional 

The main research question of this paper concentrates on whether local cluster strength matters, not as 

opposed to regional cluster strength but in addition. Nonetheless I can compare the results between the 

regional and the local level.  

   The main differences I observe are clearly in the lifetime growth model. In the local regressions the results 

consistently show a significant positive effect  of relative specialization manufacturing industries, while they 

are only consistently significant for one manufacturing industries on the regional level. For the service 

industries the differences are not so explicit. Relative specialization has significant effects in a number of 

industries both on the regional and on the local level, but regressions on the local level does show a few 

more significant results. The only negative impact of relative specialization on growth is found for industry F 

(Construction) on the regional level.  

   In terms of financial performance relative specialization seldom has a significant impact. But the results of 

the model do show that it can be an effect can be present on both a regional and local level, with slight 

indications that it is more often significant on the regional level. However, since we are dealing with a 

limited amount of significant results it is hard to make any valid conclusions on this.  

   Thus the results of the models in general indicate that the effect of local cluster strength is at least as 

significant on a local level as on a regional. In this way the results are similar to the conclusions of Rosenthal 

and Strange (2003) and Wennberg and Lindquivst (2010). Further tests on whether local specialization 

matters more than regional specialization lie outside the scope of the study.  

 

Local Danish clusters  

The results in this study stand in contrast to studies by Jespersen (2003) and Engelstoft et al. (2006) on 

Danish data, where no effect on productivity of local clusters was found. This stands in contrast to my 

results, which demonstrate that clusters matter when looking at employment levels. However the 

contrasting results may simply be related to differences in focus of the studies. Companies may in fact grow 

faster over their lifetime, when measured by the number of employees, but do that this does necessarily 

cause increases in productivity.  

 

8.2 Problems in the study 

As is the case in all studies of real life phenomena there are limitations to what can be achieved both in 

terms of the general method and specifically for the two applied models. First to the limitations of the 

general method: 
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   One problem which could not be overcome relates to the lack of more firm specific control variables for 

different types for companies. More firm specific control measures might have ensured a better matching 

of similar companies rather than simple industry matching. While I compare companies within the same 

industry, companies can still diverge in many other ways. For instance, some companies might be much 

more prone to take advantage of cluster benefits such as companies with heavy R&D activities. If I could 

identify such company specific characteristics, it is possible that the results could have been improved by 

controlling for them within the regressions.    

   Another problem is that we lack vertical connections in our cluster measures. All industry specifications 

are specified in terms of manufacturing or services of similar products, i.e. in terms of value-chain position 

horizontally. As outlined in the literature review, industrial clusters are comprised of much more than 

horizontally comparable companies, and this certainly also includes vertically connected companies that 

transcend the industry specifications used in this paper. However, this is a common problem in cluster 

studies.   

   The locations quotients and the absolute industry employment numbers are good measures of 

specialization, but as pointed out for instance by Hofe and Chen (2006) they do not measure inter-industry 

linkages, social connections, channels of communication or any of the other cluster characteristics outlined 

in the literature review. My cluster measures are very simplistic showing merely non-random 

agglomeration of companies and employment as required by the definition outlined in the beginning of the 

paper.  The identification of clusters and clusters strength might have been improved by the use of input-

out-tables, interviews and surveys, which could have provided insights into the characteristics outlined by 

the more complex definitions used in theory (Hofe and Chen, 2006). Again, this is a common problem in 

quantitative cluster studies.  

   Another problem is the definition of clusters as municipalities. While the main argument of the paper is 

that small local clusters are important for SMEs, just as regional clusters are, the argument is not that 

clusters are either regional or local. There is no theoretical or practical reason to assume that clusters 

follow the politically defined boarders of municipalities. Rather local clusters are likely to transcend 

municipality borders. Instead of using simple geographical areas and viewing them as separated, isolated 

areas, clusters could be identified with more advanced spatial econometrics, which could take into account 

the contribution of neighboring municipalities to cluster strength. It will be up to future research to provide 

better estimates of cluster strength in local areas.   

   Obviously I cannot escape the classical problem in the social sciences of causation vs. correlation. While I 

have shown a statistically significant correlation between the relative specialization of municipalities and 
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firm performance indicators, I cannot show the direct causal link.  Other factors, which I could not control 

for, might have caused the results, but the results remain nonetheless.    

   Furthermore, I have not investigated whether the benefits for SMEs arrive solely from local clusters. The 

benefits may also arrive from larger regional clusters, of which the local clusters are merely a part. If a 

municipality is located within a strongly specialized region, that municipality is likely also to be specialized.  

The correlation between regional and local cluster strength can make it difficult to evaluate whether the 

benefits are caused solely by being located within the local clusters, or whether it is a case of multi-

collinarity with a regional cluster, where the actual benefits originate in the region. Future research will 

have to evaluate further, whether local cluster benefits are just as local as they are regional.  

 

Problems in the lifetime growth model 

The lifetime growth model has clear limitations and relies on some very powerful assumptions, which may 

not accurately reflect reality.   

   One major problem is the assumption that companies have remained in their municipality through their 

entire life, but as explained earlier, there is nothing to do about this, and it must simply be accepted as part 

of the life-time growth model.    

   The second major problem is simultaneity. In spite of the argument that endonegity is limited in the 

growth model, I cannot completely escape the possibility that simultaneity can have occurred. Simultaneity 

in our case means that the municipalities could have achieved a high specialization degree, because their 

companies have grown faster, so that the companies influence cluster strength rather than the other way 

around as suggested in this paper.  

   This is further strengthened by the fact that the data on cluster strength is relatively recent and not 

historical. The growth of the companies in theory depends on the historical cluster strength and not merely 

the current cluster strength. This is obviously another clear problem with the lifetime growth model. 

   A final problem relates to the competitive landscape or the industrial structure. Since I use size as the 

dependent variable, the differences in size may in reality also reflect differences of industry organization 

between municipalities. This is something that I did not correct for, but it possible that it can have distorted 

the results especially when competition is local.  

 

The financial performance model 

The assumptions of the financial performance model are much weaker than in the lifetime growth model, 

which means that the model itself is stronger. Since we only deal with a timeframe of five years, the 

assumption is only that the companies have been located in their respective municipalities for these five 
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years as opposed to their entire life. This is a much looser assumptions, since it must be believed that only 

very few companies will relocate to another municipality within this timeframe.  

   But dealing with only five years also has its drawbacks. Clusters can be temporal phenomena, performing 

well at times and worse at other times, as also pointed out by Kukalis (2010). In fact, a longer time period 

could have preferable in combination with data on relocations.  

   Simultaneity is probably not a problem in the financial performance model, but the causal link between 

local industrial clusters and financial performance may not be as simple as implied in the study. Especially 

the effects of competition may be distort the picture, and there could possibly be other factors influencing 

the financial performance that I was not able to control for. 

   One can also raise doubt about whether ROA is the right performance indicator. While I have argued that 

ROA has various benefits, assets can be of very varying sizes for SMEs also within the same industry. 

Including other performance indicators, such as return on sales or return on equity could have improved 

the study.  

 

On the general validity of the study 

   In spite of all of the problems described, the general validity of the argument of the paper seems not to 

be undermined. Most of the limitations merely described that I could have improved the results by having 

more information and better data. Yet the limitations do not imply that the conclusions made in this paper 

are fundamental problematic, only that future research will be able to substantially improve the results.  

Furthermore, the problems described are problems generally found in all quantitative cluster studies, and 

not specific to this study.   
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8.3 A Return to the Research Question 

For a brief moment, I will return to the research question. In the beginning, I sat out with the following 

question: 

RQ: Does local industrial cluster strength have an effect on the individual performance of companies located 

within the local community?  

   The answer to this question provided by my study is clearly YES for several industries. While there are 

some methodological problems, I find statistically significant correlations between local cluster strength 

and the individual performance of companies in several industries, although not in all.    

 

We can also revisit the sub-questions:  

SQ1: Are the general industrial cluster theories within the literature applicable to local industrial clusters? 

Overall the answer to this question is also YES. There appears to be no major contradictions between the 

theories of industrial clusters and the possibility of smaller local clusters having an effect on companies, 

although obviously cluster effects may not be as strong on a smaller local level.  

 

SQ2: Does local industrial cluster strength have an effect on the growth of individual companies? 

The answer to this is also YES for several industries. According to the lifetime growth model, companies in 

several industries appear to grow faster in stronger clusters. This is especially true for manufacturing 

industries.  

 

SQ3: Does local industrial cluster strength have an effect on the financial performance of individual 

companies? 

The answer to this is more ambiguous and more along the lines of IT MIGHT. I have shown that it can 

matter in one manufacturing  industry, but certainly not in all, and further the result might be negative.  

 

8.4 Future Research 

Many questions remain that will be up to future research. I have in previous sections argued how my study 

could have been improved through better data and more advanced statistical methods. However the 

conclusions of this study also calls for new studies that can further the investigations into local clusters.     

    One obvious thing that future research should look into is more firm performance indicators. The 

possibilities are many, including total factor productivity, sales, patent applications or firm survival rates.  

Another possibility is to look at local indicators for entire industries, including their growth, total factor 

productivity and new firm births, rather than individual firm indicators. Departing from the quantitative 

angle of this paper focusing on qualitative assessment of local clusters is also a possibility for future 
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research. On the theoretical level, this paper calls for theories more specifically designed to deal with 

clusters on a local level as opposed to regional and national.  

   If the Danish business life is unique to the small Nordic countries in their village-like organization, as 

Maskell (1998) argues then a generalization of the results of this study to larger economies is obviously 

dangerous. If future studies can verify the impact of local cluster strength also in larger economies this 

would add considerable validity to the implications.  

 

8.5 Implications 

The importance of local clusters strength has implications both in terms of policy and in terms of the choice 

of location made by individual companies.  

   The results of this study imply that local clusters should be promoted in contrast to the results found by 

Jespersen (2003) and Engelstof et al. (2006). I have not tested, whether society as a whole benefits from 

local clusters, i.e. in terms of welfare or productivity gains. However, the clear positive growth results in the 

manufacturing industries do indicate that traded industries benefit, which is likely to include exporting 

industries.  

   Local clusters may also affect national welfare. The implication is therefore that cluster policies, which are 

usually regional or national, should also be developed for local clusters. Just as national governments have 

policies on regional cluster initiatives, national policies should also be developed for local clusters. 

   For local policy makers, the implications of this study are relatively more simple. Local clusters can 

increase the growth of local companies, and as a result local policy makers and public business developers 

need to think in terms of creating and promoting local clusters in order to increase employment and 

growth.   

   The main focus of the paper has been on the effect that the local area has on the individual SME, and not 

specifically location choice theory. But there certainly are implications for the location choice of SMEs. 

From a financial point of view, it appears that locating in strong industrial clusters is not always an 

advantage for companies except in a few cases. This however does not simply mean that companies should 

try to locate to areas where there are no similar companies. It may certainly be beneficial to avoid 

competition, especially if sales are local, but in the long run, it may not be a benefit to remain alone. The 

results of the study namely indicate that companies in strong local clusters grow faster. So while a company 

may not achieve an increase in financial performance by being located in a strong local clusters, it may 

benefit in the long through growth.  

   In the end, the argument here is that location matters, not only within the right region but also within the 

right local area. Thus location choice must be based on a careful evaluation of the local cluster strength and 

not only on the regional cluster strength. 
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9.0 Conclusion 

The overall conclusion of this study is that local industrial cluster strength matters. Perhaps not in all 

industries, but certainly in some. In particular local cluster strength has a significant impact on the long 

term growth of companies, especially within manufacturing.  

   I have shown that in theoretical literature there appears to be no inherent contradictions between the 

theories of industrial clusters and the possibility of smaller local clusters affecting companies. In all 

perspectives of industrial clusters, including the pure agglomeration, industrial complex, social network and 

the institutional perspective, the possibility that companies are influenced by their local environment and 

not just simply the regional environment does not conflict with the theoretical ideas. In fact local clusters 

are mentioned all the way back to the earliest writings on industrial clusters. In spite of this there is some 

concern about whether local cluster strength can be considerable enough to affect companies, which 

means that it is worth investigating.   

   This study continues the line of bird-eye perspective research on the impact of cluster strength on 

individual companies found in recent publications such as Beaudry and Swann (2009), Kukalis (2010) and 

Wennberg and Lindqvist (2010). The study investigates the case of Denmark, largely because of good data 

availability and because of its village-like business structure, which makes it especially interesting.  

   The study makes use of a unique data-set, a combination of background-data on municipalities, including 

employment and plant numbers, as well as individual company data, including financial performance.  

  I have tested in two models whether local cluster strength influences lifetime growth and financial 

performance of companies. To adjust to the local setting of Denmark, I have developed a new modified  

lifetime growth model, which focuses on relative specialization as opposed to the classic lifetime growth 

model that focuses on absolute specialization. I have furthermore developed a new measure of relative 

specialization, the Combined location quotient, which combines both employment rates and the number of 

individual plants in a measure of relative cluster strength.  

   I have tested the effect of relative specialization in six manufacturing industries and in nine service 

industries. I find that relative specialization has a significant and positive effect on growth in all 

manufacturing industries and in several service industries.  In addition I find evidence that the effect of 

relative specialization on lifetime growth appears to be more frequently significant on a local level than on 

a regional level. These results are in accordance with much of the literature, including Beaudry and Swann 

(2001, 2009), Wennberg and Lindqvist (2010)  as well as Rosenthal and Strange (2003).  

   The effect of local relative specialization on financial performance is only found to be significant in one 

industry, and is furthermore found to be negative. On a regional level the results are inconclusive for 

service industries, showing either positive or negative results. This, however, is also in accordance with 



77 
 

much of the literature, including Chen (2007) and Kulkalis (2010), which indicate that cluster strength does 

not necessarily affect financial performance positively.  

   There are some methodological problems, and especially simultaneity in the lifetime growth model leads 

to some concerns about causality. In spite of the problems described, the general validity of the argument 

of the paper seems not to be undermined. Most of the limitations refer to the fact that better results could 

have been achieved with more information and better data. The limitations do not imply that the 

conclusions of the paper are fundamentally wrong only that future research will be able to substantially 

improve the results. Furthermore, the problems described are problems generally found in all quantitative 

cluster studies and not specific to this study.   

   The results have both academic implications, policy implications and implications for the location choice 

of companies. On the academic side, more research is needed to investigate smaller local clusters, their 

existence, their impact and their functional aspects. For policy concerns, the results goes against the 

recommendations of Engelstof et al. (2006) and calls upon local policy makers to think and act in terms of 

promoting and encouraging the development of local clusters in order to increase employment. For the 

location choice of companies the implications are more complex, but it is certain that companies should at 

least evaluate carefully their local environment and the local cluster strength, as this is likely to have an 

effect on their performance, especially on their growth in the long run. In the short run however, the 

financial impact appears to be limited.  

   The overall conclusion is that local cluster strength matters for individual companies. This calls at the least 

for the attention of scholars, policymakers, and company decision makers.  
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11.0 Appendix 

11.1 Appendix 1: Classifications of Industries and Descriptive Statistics 

Figure 11.1.1: Industries 

Single  Grouped Classification 

Agriculture, forestry and fishing Primary  A 

Mining and quarrying B 

Manufacture of food products, beverages and tobacco Manufacturing CA 

Textiles and leather products CB 

Wood and paper products and printing CC 

Oil refinery CD 

Manufacture of chemicals CE 

Pharmaceuticals CF 

Manufactures of plastics, glass and concrete CG 

Basic metals and fabricated metal products CH 

Manufacture of electronic components CI 

Electrical equipment CJ 

Manufacture of machinery CK 

Transport equipment CL 

Manufacture of furniture and other manufacturing CM 

Electricity, gas, steam, and air conditioning supply Energy and Water supply D 

Water supply, sewerage, and waste management E 

Construction Construction F 

Wholesale and retail  Wholesale and retail G 

Transportation Transportation H 

Accommodation and food service activities Accommodation and food 
service activities 

I 

Publishing, television and radio broadcasting Information Technology 
and Communication 

JA 

Telecommunications JB 

IT and information service activities JC 

Financial and Insurance Finance, Insurance and 
Real Estate 

K 

Real Estate activities L 

Consultancy etc. Knowledge services MA 

Scientific research and development MB, 

Advertising and other business services MC 

Cleaning, travel agent and other operational services Operational services N 

Public administration, defense and compulsory social security Public and other services O 

Education P 

Human health activities QA 

Residential care QB 

Arts, entertainment and recreation activities R 

Other service activities S 

Activities not stated Unknown X 
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Figure 11.1.2 Descriptive statistics on the characteristics of industries across the municipalities 

Indu Absolute industry employment Location Quotients(LQ) 

 Total Mean Median Stdv Max Min Mean Median Stdv Max Min 

A 74,123 756.4 691.0 627.9 2,446 1 1.50 1.36 1.29 5.95 0.00 

B 4,518 45.6 5.0 255.5 2,497 0 0.88 0.15 2.98 24.93 0.00 

CA 64,192 648.4 425.0 711.6 3,429 5 1.18 0.92 1.38 12.23 0.08 

CB 8,032 81.1 28.0 168.4 1,240 0 0.91 0.42 1.54 10.30 0.00 

CC 29,713 300.1 159.0 342.3 1,521 0 1.08 0.79 1.04 5.50 0.00 

CD 914 9.2 0.0 50.9 392 0 1.13 0.00 6.65 56.40 0.00 

CE 13,055 131.9 27.0 251.7 1,736 0 1.17 0.34 2.50 17.20 0.00 

CF 17,116 172.9 0.0 578.7 3,513 0 0.86 0.00 2.82 17.46 0.00 

CG 33,792 341.3 252.0 353.1 1,714 0 1.20 0.96 1.35 10.92 0.00 

CH 47,114 475.9 300.0 490.6 2,530 0 1.17 0.94 1.01 5.57 0.00 

CI 18,858 190.5 68.0 289.6 1,237 0 1.22 0.36 2.37 17.24 0.00 

CJ 13,205 133.4 31.0 299.8 2,471 0 1.00 0.30 1.92 13.94 0.00 

CK 68,138 688.3 346.0 1,092.1 6,161 0 1.00 0.56 1.23 6.74 0.00 

CL 11,450 115.7 15.0 318.3 2,764 0 1.34 0.23 5.61 54.98 0.00 

CM 35,152 355.1 241.0 431.3 3,034 0 1.26 0.80 1.70 14.58 0.00 

D 12,281 124.1 47.0 238.2 1,540 0 0.90 0.50 1.31 8.86 0.00 

E 15,934 160.9 98.0 199.0 1,471 0 1.09 0.96 0.64 4.36 0.00 

F 180,188 1,820.1 1,549.0 1,423.8 8,967 0 1.18 1.15 0.38 2.76 0.00 

G 449,785 4,543.3 3,304.0 5,314.2 38,089 0 1.03 0.99 0.26 1.92 0.00 

H 137,095 1,384.8 853.0 2,410.2 19,722 0 1.01 0.83 0.91 8.78 0.00 

I 84,559 854.1 514.0 1,688.0 15,729 5 1.04 0.92 0.94 9.28 0.31 

JA 36,234 366.0 104.0 1,491.0 14,626 1 0.64 0.42 0.68 4.33 0.06 

JB 16,367 165.3 22.0 613.0 5,118 0 0.46 0.18 0.91 5.28 0.00 

JC 48,807 493.0 98.0 1,443.1 12,307 0 0.66 0.32 0.95 6.26 0.00 

K 86,770 876.5 324.0 2,345.5 22,180 0 0.74 0.54 0.70 4.45 0.00 

L 39,907 403.1 228.0 816.0 7,543 0 0.92 0.82 0.46 4.12 0.00 

MA 95,328 962.9 435.0 2,182.5 19,170 0 0.79 0.64 0.64 3.82 0.00 

MB 15,814 159.7 9.0 502.7 4,431 0 0.66 0.07 1.51 11.56 0.00 

MC 37,115 374.9 164.0 1,074.9 9,875 0 0.72 0.65 0.41 2.17 0.00 

N 126,463 1.277.4 805.0 2,080.6 18,011 0 0.97 0.93 0.32 2.20 0.00 

O 147,911 1.494.1 791.0 3,855.9 37,493 4 0.86 0.73 0.51 4.25 0.30 

P 209,205 2.113.2 1,331.0 3,062.7 23,520 0 0.99 0.97 0.28 2.00 0.00 

QA 167,325 1.690.2 659.0 2,878.3 19,947 0 0.81 0.61 0.62 3.92 0.00 

QB 343,111 3.465.8 2,639.0 3,863.7 30,274 0 1.10 1.13 0.29 1.98 0.00 

R 47,424 479.0 258.0 1.050.4 9,764 0 0.88 0.81 0.41 3.29 0.00 

S 71,299 720.2 422.0 1.682.6 16,360 0 0.88 0.86 0.29 1.87 0.00 

X 17,919 181.0 134.0 257.8 2,308 1 1.22 1.02 0.93 8.76 0.36 
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Figure 11.1.3: Sample Companies by Municipalities 

Kommune Antal Kommune Antal Kommune  Antal 

Albertslund 43 Hvidovre 146 Slagelse 107 

Allerød 88 Høje-Taastrup 123 Solrød 28 

Assens 72 Hørsholm 57 Sorø 48 

Ballerup 138 Ikast-Brande 63 Stevns 23 

Billund 69 Ishøj 60 Struer 38 

Bornholms 70 Jammerbugt 54 Svendborg 82 

Brøndby 155 Kalundborg 211 Syddjurs 54 

Brønderslev 44 Kerteminde 984 Sønderborg 113 

Dragør 15 Kolding 133 Thisted 85 

Egedal 54 Københavns 18 Tønder 64 

Esbjerg 258 Køge 23 Tårnby 78 

Fanø 3 Langeland 37 Vallensbæk 24 

Favrskov 74 Lejre 58 Varde 98 

Faxe 39 Lemvig 76 Vejen 100 

Fredensborg 51 Lolland 2 Vejle 223 

Fredericia 101 Lyngby-
Taarbæk 

95 Vesthimmerlands 79 

Frederiksberg 102 Læsø 70 Viborg 170 

Frederikshavn 126 Mariagerfjord 53 Vordingborg 61 

Frederikssund 57 Middelfart 58 Ærø 8 

Furesø 72 Morsø 37 Aabenraa 122 

Faaborg-Midtfyn 104 Norddjurs 46 Aalborg 351 

Gentofte 116 Nordfyns 105 Århus 566 

Gladsaxe 87 Nyborg 32 Total 10,400 

Glostrup 139 Næstved 345 

Greve 96 Odder 41 

Gribskov 48 Odense 176 

Guldborgsund 87 Odsherred 50 

Haderslev 110 Randers 121 

Halsnæs 35 Rebild 65 

Hedensted 127 Ringkøbing-
Skjern 

139 

Helsingør 88 Ringsted 124 

Herlev 148 Roskilde 98 

Herning 224 Rudersdal 5 

Hillerød 80 Rødovre 167 

Hjørring 124 Samsø 129 

Holbæk 111 Silkeborg 101 

Holstebro 104 Skanderborg  

Horsens 162 Skive  

 

 



86 
 

11.2 Appendix 2: Summery Statistics on Plant and Combined Location Quotients 

Figure 11.2.1: Number of plants in manufacturing industries by municipality 

 CA CC CG CH CK CM 

Total 1,889 1,793 1,433 3,344 1,702 3,848 

Max 124 150 52 112 65 235 

Min 0 0 0 0 0 0 

Mean 19 18 14 33 17 38 

Median 14 14 12 28 12 33 

Stdv 18 19 11 25 14 33 

 

Figure 11.2.2: Number of plants in service industries by municipality 

 F G H I JA JC MA MC N 

Total 31,849 51,052 13,468 12,765 2,780 7,244 17,866 7,582 13,571 

Max 1,691 4,861 1,032 2,228 960 1,386 2,664 1,961 1,499 

Min 0 0 0 0 0 0 0 0 0 

Mean 315 505 133 126 28 72 177 75 134 

Median 287 392 114 88 12 35 108 36 108 

Stdv 226 577 124 231 97 151 300 206 164 

 

Figure 11.2.3: Plant Location Quotients in manufacturing industries across municipality 

 CA CC CG CH CK CM 

Max 6.82 4.33 5.39 5.10 8.71 3.73 

Min 0.64 0.00 0.00 0.00 0.00 0.00 

Mean 2.09 1.96 2.10 2.12 2.16 2.05 

Median 1.96 1.95 2.18 2.20 1.93 2.05 

Stdv 0.97 0.85 1.08 1.01 1.38 0.68 

 

Figure 11.2.4:Plant Location Quotients in service industries by municipality 

 F G H I JA JC MA MC N 

Max 3.74 3.01 33.03 9.12 7.11 6.02 6.04 5.32 4.06 

Min 0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 

Mean 2.18 1.92 2.44 1.94 1.40 1.78 1.81 1.48 2.04 

Median 2.10 1.94 1.96 1.74 1.08 1.16 1.56 1.23 1.91 

Stdv 0.67 0.40 3.23 1.05 1.09 1.48 1.04 0.93 0.69 
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Figure 11.2.5: Combined Location Quotients in manufacturing industries by municipality 

Kolonne1 CA CC CG CH CK CM 

Max 6.82 4.33 5.39 5.10 8.71 3.73 

Min 0.64 0.00 0.00 0.00 0.00 0.56 

Mean 2.09 1.98 2.12 2.14 2.19 2.07 

Median 1.96 1.95 2.19 2.23 1.93 2.05 

Stdv 0.97 0.83 1.06 0.99 1.37 0.65 

 

Figure 11.2.6: Combined Location Quotients in service industries by municipality 

Kolonne F G H I JA JC MA MC N 

Max 3.74 3.01 33.03 6.04 7.11 6.02 6.04 5.32 4.06 

Min 0.00 0.44 0.73 0.29 0.00 0.00 0.29 0.00 0.55 

Mean 2.20 1.94 2.47 1.86 1.41 1.80 1.83 1.50 2.06 

Median 2.10 1.95 1.99 1.74 1.08 1.17 1.57 1.24 1.92 

Stdv 0.64 0.35 3.24 0.76 1.09 1.47 1.03 0.92 0.66 
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11.3 Appendix 3: Endonegity 

 

 Because I deal with much smaller geographical areas then in Beaudry and Swann(2001,2009), one might 

speculate that endogeneity could become a more severe problem. However, since I only deal with small 

and medium sized companies, endogeneity remains negligible.  

   There are several reasons for this. First of all, I use a limited sample of companies, where the potential of 

each single company to influence the Total number of industry employees within the municipality is present 

but limited. Our sample of companies in general only captures between 15% and 40% for of the total 

industry employment, which means that a great deal of employment, and i.e. cluster strength is not in the 

sample of tested companies.   

 

Figure 11.3.1: The samples’ share of total employment 

Industry Sample 

Employment 

Population 

Employment 

Share 

CA 11,506 64,192 17.92% 

CC 10,443 29,713 35.15% 

CG 11,940 33,792 35.33% 

CH 20,365 47,114 43.22% 

CK 22,172 68,138 32.54% 

CM 11,695 35,152 33.27% 

F 56,728 180,188 31.48% 

G 105,153 449,785 23.38% 

H 26,662 137,095 19.45% 

I 11,211 84,559 13.26% 

JA 7,919 36,234 21.86% 

JC 14,786 48,807 30.29% 

MA 17,330 95,328 18.18% 

MC 8,014 37,115 21.59% 

N 19,859 126,463 15.70% 

 

At the same time each individual company’s share of industry employment within the municipality is rather 

small. If we assume that all of employment of the companies lies within the municipality of their 

headquarter, we can calculate the share of the Total number of industry employees within the municipality  

 comprised by each company in the sample as displayed in figure 11.3.2. 
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Figure 11.3.2: Individual companies share of Total number of industry employees within the municipality  

Industry Median 

Share 

Medium 

Share 

Standard 

deviation 

CA 0.0489 0.1043 0.1979 

CC 0.0686 0.1305 0.1569 

CG 0.0881 0.1741 0.2994 

CH 0.0421 0.0691 0.0925 

CK 0.0459 0.1037 0.1498 

CM 0.0603 0.1176 0.1451 

F 0.0102 0.0161 0.0189 

G 0.0041 0.0072 0.0072 

H 0.0158 0.0318 0.0466 

I 0.0182 0.0298 0.0389 

JA 0.0342 0.1098 0.1721 

JC 0.0296 0.1189 0.2381 

MA 0.0195 0.0322 0.0431 

MC 0.0169 0.0590 0.1186 

N 0.0166 0.0278 0.0349 

 

For several industries, the median share of the Total number of industry employees within the municipality 

is only between 1% and 2%, while it for some industries are a little higher, but never above 9%. There is 

some standard deviation, but in general the potential for each firm to influence the Total number of 

industry employees within the municipality  is limited and probably negligible.  
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11.4 Appendix 4: Variance Inflation Factors 

Figure 11.4.1: Variance Inflation Factors for the modified lifetime growth model with absolute industry variables in manufacturing regressions 

 CA CC CG CH CK CM 

Intercept 0 0 0 0 0 0 

       

Ln(OwnEmp) 3.9884 1.71824 1.547 1.78143 1.54727 1.90193 

       

Ln(OthEmp) 3.55719 1.63256 1.66246 1.93735 1.77125 1.78536 

       

Ln(Emp2Herf) 1.84589 1.84474 1.69051 2.0803 1.6707 1.85825 

       

Ln(Popdense) 2.43778 2.01241 1.79562 2.2927 1.84025 1.88365 

       

Ln(Age) 1.00401 1.00849 1.02634 1.02986 1.0113 1.01489 

        

København 1.10734 1.08302 . 1.01324 1.01998 1.1044 

        

Frederiksberg 1.30313 . . . . . 
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Figure 11.4.2: Variance Inflation Factors for the modified lifetime growth model with absolute industry variables in service regressions 

Industry F G H I JA JC MA MC N 

Intercept 0 0 0 0 0 0 0 0 0 

          

Ln(OwnEmp) 7.24717 23.44242 3.2342 8.27163 3.67331 3.42448 5.31943 12.59216 2.79983 

          

Ln(OthEmp) 8.27401 27.28588 3.64166 8.80055 3.97326 2.47458 4.60281 12.89335 1.90616 

          

Ln(Emp2Herf) 1.9135 5.13469 1.91171 1.8383 2.07416 2.07592 1.77638 2.72078 2.71392 

          

Ln(Popdense) 2.11975 2.32099 1.85652 2.54265 4.82412 5.0751 2.48038 3.14429 3.40196 

          

Ln(Age) 1.00624 1.02164 1.01312 1.00708 1.0224 1.02686 1.0031 1.02258 1.02302 

           

København 1.09096 1.26699 1.13997 1.71978 2.22957 1.88686 2.0365 1.40674 1.44308 

           

Frederiksberg 1.27241 1.1655 1.13132 1.58386 2.11984 1.61885 1.79192 1.41216 1.41659 
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Figure 11.4.3: Variance Inflation Factors for the modified lifetime growth model with relative industry variables(LQ) in manufacturing regressions 

 CA CC CG CH CK CM 

Intercept 0 0 0 0 0 0 

       

Ln(LQ) 1.01684 1.04365 1.02339 1.03216 1.00907 1.11251 

       

Ln(TotEmp) 1.08773 1.10399 1.02368 1.03066 1.01487 1.13788 

       

Ln(Age) 1.00109 1.0068 1.0033 1.01196 1.00224 1.00307 

       

Københavns 1.07184 1.06703 . 1.01153 1.01376 1.10533 

 

Figure 11.4.4: Variance Inflation Factors for the modified lifetime growth model with relative industry variables(LQ) in service regressions 

 F G H I JA JC MA MC N 

Intercept 0 0 0 0 0 0 0 0 0 

          

Ln(LQ) 1.28379 1.14843 1.0474 1.01457 1.36268 1.01886 1.26716 1.16985 1.00922 

          

Ln(TotEmp) 1.32718 1.15326 1.08219 1.36822 1.69647 1.45311 1.68525 1.4987 1.22113 

          

Ln(Age) 1.00105 1.009 1.00136 1.0019 1.01341 1.01994 1.00397 1.00256 1.01434 

          

Københavns 1.05972 1.19905 1.12441 1.36156 1.64976 1.44268 1.40108 1.45084 1.2234 
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Figure 11.4.5: Variance Inflation Factors for the modified lifetime growth model with relative industry variables(CLQ) in manufacturing regressions 

 CA CC CG CH CK CM 

Intercept 0 0 0 0 0 0 

       

Ln(LQC) 1.02561 1.03494 1.01809 1.0507 1.00907 1.11251 

       

Ln(TotEmp) 1.08102 1.08973 1.01955 1.02599 1.01487 1.13788 

       

Ln(Age) 1.00162 1.00889 1.00238 1.01371 1.00224 1.00307 

       

Københavns 1.09199 1.0652 . 1.02886 1.01376 1.10533 

 

Figure 11.4.6: Variance Inflation Factors for the modified lifetime growth model with relative industry variables(CLQ) in service regressions 

 F G H I JA JC MA MC N 

Intercept 0 0 0 0 0 0 0 0 0 

          

Ln(LQC) 1.43788 1.17168 1.00649 1.59774 1.36268 1.01886 1.28059 2.25201 1.00922 

          

Ln(TotEmp) 1.32422 1.27005 1.08617 1.37696 1.69647 1.45311 1.59589 1.58113 1.22113 

          

Ln(Age) 1.0002 1.01377 1.00217 1.00094 1.01341 1.01994 1.00379 1.00275 1.01434 

          

Københavns 1.15414 1.12222 1.0829 1.8481 1.64976 1.44268 1.41847 2.13676 1.2234 
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11.5 Appendix 5 Regional Lifetime growth Model Results 

Figure 11.5.1: Results of the employment lifetime growth in manufacturing industries on a regional level using the combined location quotient 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 1.30248 0.93474 1.99377 0.7062 -0.78912* 1.03755 

 (1.38986) (1.89259) (1.36095) (0.91348) (1.47333) (1.12781) 

Ln(CLQ) 0.04732 0.14153O 0.02502 0.19597** 0.04511** 0.10567 O 

 (0.07726) (0.08439) (0.11570) (0.06176) (0.04753) (0.08296) 

Ln(TotEmp) 0.08484 0.11061 0.04932 0.13594O 0.25206* 0.12477 

 (0.10836) (0.14607) (0.10705) (0.07192) (0.11932) (0.08898) 

Ln(Age) 0.42381*** 0.33835*** 0.28704*** 0.27618*** 0.38547*** 0.24158*** 

 (0.09253) (0.08480) (0.07941) (0.05454) (0.06508) (0.07140) 

I. København -0.10386 -0.18852 0 1.11082O -0.74248* -0.3957* 

 (0.32529) (0.32507) . (0.59702) (0.29316) (0.18029) 

       

        

N 220 261 253 570 447 298 

Adjusted R2 0.083 0.0755 0.0373 0.0706 0.084 0.0534 

F-value  5.96 6.31 4.26 11.81 11.23 5.18 

P-value 0.0001 <.0001 0.0059 <.0001 <.0001 0.0005 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.5.2: Results of the employment lifetime growth in service industries on a regional level using the combined location quotient 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 2.49619*** 1.57993*** 2.43364* 4.41175** 0.64147 -0.81966 0.22682 0.96294 1.23732 

 (0.45010) (0.34362) (1.12397) (1.60272) (2.26239) (1.56177) (0.94066) (1.84060) (1.30094) 

Ln(CLQ) -0.11429O 0.16826* 0.18536 -0.01471 0.12098 0.03683 0.01302 0.37742** -0.0627 

 (0.06716) (0.08370) (0.12058) (0.14254) (0.10261) (0.03238) (0.05316) (0.12147) (0.10440) 

Ln(TotEmp) 0.00856 0.07698** 0.02514 -0.14033 0.1487 0.22643O 0.17063* 0.12418 0.12016 

 (0.03494) (0.02707) (0.08979) (0.12570) (0.18013) (0.12152) (0.07417) (0.14514) (0.10417) 

Ln(Age) 0.18538*** 0.20989*** 0.20481*** 0.19525*** 0.31139*** 0.44761*** 0.28706*** 0.25187*** 0.22105*** 

 (0.02364) (0.01935) (0.05645) (0.06544) (0.08995) (0.07755) (0.06388) (0.07392) (0.05713) 

I. København -0.26426* 0.05321 -0.10471 0.08333 -0.23189 0.10149 0.00742 -0.55681* 0.03913 

 (0.11876) (0.05720) (0.12928) (0.18873) (0.32752) (0.09050) (0.09559) (0.25326) (0.10524) 

          

              

N 2050 3326 670 355 191 436 554 263 506 

Adjusted R2 0.0308 0.0431 0.0237 0.0181 0.0625 0.0902 0.0494 0.1066 0.0277 

F-value  17.3 38.41 5.05 2.63 4.17 11.78 8.19 8.82 4.59 

P-value <.0001 <.0001 0.0005 0.0343 0.003 <.0001 <.0001 <.0001 0.0012 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.5.3: Results of the employment lifetime growth in manufacturing industries on a regional level using the normal location quotient 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 1.38807 0.57928 1.9801 0.52447 -0.80135 0.91536 

 (1.40058) (1.90586) (1.35693) (0.88379) (1.45715) (1.11147) 

Ln(LQ) 0.0354 0.1532 0.04846 0.28068** 0.06717 0.11351 

 (0.12755) (0.11540) (0.16976) (0.08666) (0.06641) (0.10917) 

Ln(TotEmp) 0.07841 0.13969 0.05032 0.15149* 0.25311* 0.1351 

 (0.10993) (0.14709) (0.10695) (0.06911) (0.11809) (0.08764) 

Ln(Age) 0.42468*** 0.33753*** 0.28691*** 0.27517*** 0.38635*** 0.24128*** 

 (0.09234) (0.08504) (0.07934) (0.05441) (0.06529) (0.07165) 

I. København -0.14514 -0.21658 0 1.01638O -0.78378** -0.44616** 

 (0.34991) (0.34559) . (0.58052) (0.26114) (0.16906) 

       

        

N 220 261 253 570 447 298 

Adjusted R2 0.082 0.0724 0.0374 0.0722 0.0843 0.0523 

F-value  5.89 6.08 4.27 12.06 11.26 5.09 

P-value 0.0002 0.0001 0.0058 <.0001 <.0001 0.0006 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. . Stdv in parentheses. 
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Figure 11.5.4: Results of the employment lifetime growth in service industries on a regional level using the normal location quotient 

Industry F G H I JA JC MA MC N 

          

Intercept 2.34506*** 1.44053*** 2.68086* 4.38642** 0.34248 -0.51204 0.29534 0.32444 1.16973 

 (0.43861) (0.33791) (1.20255) (1.57676) (2.34226) (1.60153) (0.92484) (2.22481) (1.29408) 

Ln(LQ) -0.1577 0.26836O 0.38536 O 0.01829 0.12855 0.07642 0.06567 0.42501 -0.0814 

 (0.14687) (0.14772) (0.21226) (0.19428) (0.19738) (0.05886) (0.10786) (0.26450) (0.25728) 

Ln(TotEmp) 0.02061 0.08766** 0.00754 -0.13783 0.17062 0.20217 0.16562 0.16757 0.12586 

 (0.03383) (0.02666) (0.09523) (0.12376) (0.18740) (0.12468) (0.07263) (0.17469) (0.10367) 

Ln(Age) 0.18553*** 0.21078*** 0.20567**** 0.19468*** 0.30909**** 0.44707*** 0.28586**** 0.26193*** 0.21903*** 

 (0.02366) (0.01933) (0.05649) (0.06542) (0.08951) (0.07742) (0.06381) (0.07503) (0.05708) 

I. København -0.25347 0.08458 -0.23634 0.05523 -0.07296 0.10829 -0.00908 -0.18783 0.03223 
 (0.16389) (0.07342) (0.15892) (0.14153) (0.31961) (0.08748) (0.09377) (0.21802) (0.11040) 

          

              

N 2050 3326 670 355 191 436 554 263 506 

Adjusted R2 0.0301 0.0428 0.0258 0.0181 0.0569 0.0912 0.05 0.0896 0.0272 

F-value  16.9 38.17 5.43 2.63 3.87 11.91 8.28 7.44 4.53 

P-value <.0001 <.0001 0.0003 0.0343 0.0048 <.0001 <.0001 <.0001 0.0013 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. . Stdv in parentheses. 
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Figure 11.5.5: Results of the asset lifetime growth in manufacturing industries on a regional level using the combined location quotient 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 7.11491** 8.5951** 8.96405*** 8.49788**** 6.27401*** 6.89898*** 

 (2.66028) (2.77705) (2.24821) (1.51894) (1.98116) (2.28830) 

Ln(CLQ) 0.23083 -0.04015 0.0237 0.332*** 0.03452 0.02267 

 (0.16187) (0.11905) (0.15572) (0.08794) (0.06590) (0.13261) 

Ln(TotEmp) 0.06137 -0.01854 -0.0008096 -0.03067 0.18162 0.1552 

 (0.21043) (0.21607) (0.17813) (0.12115) (0.16151) (0.18071) 

Ln(Age) 0.8759*** 0.57687*** 0.4504*** 0.52812*** 0.54662*** 0.32632*** 

 (0.16293) (0.11587) (0.11741) (0.07336) (0.09504) (0.09848) 

I. København -0.29698 -1.54262 0 1.77616 -1.04877 -0.29471 

 (0.50359) (0.58059) . (1.25021) (0.56408) (0.38942) 

       

        

N 216 261 252 569 445 298 

Adjusted R2 0.1308 0.1283 0.0482 0.1027 0.0816 0.0269 

F-value  9.09 10.57 5.24 17.25 10.86 3.06 

P-value <.0001 <.0001 0.0016 <.0001 <.0001 0.0172 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. . Stdv in parentheses. 
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Figure 11.5.6: Results of the asset lifetime growth in service industries on a regional level using the combined location quotient 

Industry F G H I JA JC MA MC N 

Estimate              

Intercept 8.391*** 6.30507*** 10.02553*** 7.43161O 11.33898 7.30627** 7.24046*** 5.7194 2.24756 

 (0.56273) (0.69312) (1.62041) (4.41640) (4.25390) (3.02242) (2.37930) (3.78177) (2.65464) 

Ln(CLQ) -0.31698*** 0.65009*** 0.27331 0.19811 0.27014 0.15078O 0.04068 0.26882 0.03373 

 (0.10035) (0.15005) (0.18124) (0.27491) (0.15764) (0.05109) (0.07676) (0.20163) (0.18277) 

Ln(TotEmp) -0.00543 0.17761** -0.09019 -0.02664 -0.20641 0.04928 0.09602 0.15698 0.37197 O 

 (0.04365) (0.05436) (0.12825) (0.34783) (0.33393) (0.23758) (0.18693) (0.29834) (0.21001) 

Ln(Age) 0.29965*** 0.49829*** 0.37753*** 0.74367*** 0.42434 0.63537*** 0.35976*** 0.60231*** 0.89696 

 (0.03518) (0.03001) (0.08117) (0.12848) (0.14913) (0.11007) (0.09436) (0.11126) (0.10334) 

I. København -0.68471*** 0.22033* -0.07934 -0.08374 -0.3251 0.04399 0.00761 -0.11084 0.13373 

 (0.18580) (0.09813) (0.21990) (0.36454) (0.48649) (0.14812) (0.13697) (0.40942) (0.18843) 

          

              

N 2046 3314 670 352 191 434 552 263 505 

Adjusted R2 0.0397 0.1016 0.0352 0.0877 0.0617 0.0803 0.0312 0.1314 0.1387 

F-value  22.14 94.71 7.09 9.43 4.13 10.45 5.44 10.91 21.3 

P-value <.0001 <.0001 <.0001 <.0001 0.0032 <.0001 0.0003 <.0001 <.0001 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. . Stdv in parentheses. 
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Figure 11.5.7: Results of the asset lifetime growth in manufacturing industries on a regional level using the normal location quotient 

Industry CA CC CG CH CK CM 

Estimate        

Intercept 8.00995** 8.38943** 8.93813*** 7.43981*** 6.20906** 6.82268** 

 (2.58587) (2.76209) (2.23096) (1.41855) (1.96780) (2.30528) 

Ln(LQ) 0.30112 -0.10981 0.0672 0.48217*** 0.02624 0.0077 

 (0.26297) (0.16333) (0.23240) (0.12271) (0.09381) (0.17096) 

Ln(TotEmp) -0.00833 -0.00134 0.00083 0.0542 0.18779 0.16165 

 (0.20585) (0.21480) (0.17688) (0.11211) (0.16017) (0.18216) 

Ln(Age) 0.87384*** 0.57628*** 0.4503*** 0.52895*** 0.54436*** 0.32594*** 

 (0.16224) (0.11576) (0.11720) (0.07324) (0.09527) (0.09859) 

I. København -0.28639 -1.66446** 0 1.62057 -1.13299* -0.32463 

 (0.56589) (0.60432) . (1.23161) (0.53412) (0.37501) 

       

        

N 216 261 252 569 445 298 

Adjusted R2 0.1275 0.1294 0.0484 0.1047 0.0812 0.0269 

F-value  8.85 10.66 5.26 17.6 10.81 3.05 

P-value <.0001 <.0001 0.0016 <.0001 <.0001 0.0174 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.5.8: Results of the asset lifetime growth in service industries on a regional level using the normal location quotient 

Industry F G H I JA JC MA MC N 

Estimate             

Intercept 8.34223*** 5.88949*** 9.90301*** 7.53379O 10.85401** 7.91469* 7.30411** 3.40042 2.24538 

 (0.58124) (0.65032) (1.46370) (4.47203) (4.15449) (3.05732) (2.34958) (3.76163) (2.66113) 

Ln(LQ) -0.48318* 1.21339*** 0.51952O 0.28475 0.28915 0.26011** 0.13497 0.00521 0.01839 

 (0.21884) (0.27601) (0.27643) (0.35957) (0.29726) (0.09266) (0.16005) (0.40953) (0.45910) 

Ln(TotEmp) -0.00124 0.20901*** -0.07795 -0.03543 -0.17232 0.00132 0.09154 0.33208 0.37186 

 (0.04474) (0.05114) (0.11552) (0.35283) (0.32611) (0.24038) (0.18458) (0.29748) (0.21039) 

Ln(Age) 0.29936*** 0.49895*** 0.3785*** 0.74261*** 0.41957*** 0.63593*** 0.35819*** 0.60865*** 0.89859*** 

 (0.03524) (0.02995) (0.08123) (0.12845) (0.14854) (0.11026) (0.09418) (0.11088) (0.10349) 

I. København -0.68998 0.4161** -0.25916 -0.0006848 0.03587 0.08566 -0.01524 0.35948 0.14067 

 (0.24824) (0.13338) (0.25449) (0.27464) (0.46410) (0.14417) (0.13818) (0.34753) (0.19735) 

          

              

N 2046 3314 670 352 191 434 552 263 505 

Adjusted R2 0.0376 0.1016 0.0368 0.0877 0.051 0.0788 0.0321 0.1262 0.1387 

F-value  20.97 94.71 7.39 9.43 3.55 10.27 5.57 10.46 21.29 

P-value <.0001 <.0001 <.0001 <.0001 0.0081 <.0001 0.0002 <.0001 <.0001 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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11.6 Appendix 6: Regional Financial Model Results 

Figure 11.6.1: Results of the financial performance model in manufacturing industries using regional statistics and the combined location quotient 

Industry CA CC CG CH CK CM 

Estimate       

Intercept 9.766699*** 10.40189*** 9.911519*** 11.88357*** 9.716204*** 9.318934*** 

 (0.6370) (1.1520) (0.7137) (0.6968) (0.8806) (0.8105) 

Ln(CLQ) 0.057856 -0.02243 -0.04986 0.064341 -0.05764 0.045126 

 (0.0488) (0.0488) (0.0405) (0.0418) (0.0357) (0.0624) 

Ln(TotEmp) 0.083931O 0.017016 0.062316 -0.06812 0.108835 0.109925O 

 (0.0493) (0.0913) (0.0572) (0.0554) (0.0706) (0.0655) 

Ln(ComEmp) -0.0266 -0.0153 -0.00164 -0.08437** -0.11276*** -0.01187 

 (0.0341) (0.0455) (0.0345) (0.0304) (0.0325) (0.0440) 

Ln(Age) -0.04162 0.017833 -0.02415 -0.05632O -0.02467 -0.02756 

 (0.0309) (0.0461) (0.0377) (0.0305) (0.0368) (0.0371) 

I- København 0.07294 -0.14715 0 0.32082 -0.43483* 0.410752* 

 (0.1619) (0.2276) . (0.2938) (0.2019) (0.2043) 

N 220 259 251 569 445 296 

R-square 0.0062 0.0008 0.0021 0.0068 0.0085 0.0067 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.6.2: Results of the financial performance model in service industries using regional statistics and the combined location quotient 

 Industry F G H I JA JC MA MC N 

Estimate          

Intercept 10.08425*** 10.66408*** 9.922758*** 8.943862*** 10.35079*** 8.62847*** 10.15199*** 8.757782*** 10.71977*** 

 (0.3092) (0.2738) (0.5103) (1.5600) (1.9256) (2.0561) (0.8464) (2.0467) (0.9278) 

Ln(CLQ) 0.011323 0.006171 0.005242 -0.02208 0.098089O -0.06403O -0.0024 -0.00589 0.049917 

 (0.0152) (0.0109) (0.0250) (0.0331) (0.0500) (0.0387) (0.0228) (0.0375) (0.0347) 

Ln(TotEmp) 0.048697* 0.011755 0.072008O 0.125483 0.014366 0.139731 0.084527 0.161114 -0.00353 

 (0.0239) (0.0217) (0.0392) (0.1236) (0.1438) (0.1618) (0.0654) (0.1691) (0.0732) 

Ln(ComEmp) -0.02432 -0.0381** -0.06262** -0.00863 0.118692 0.097682 -0.14431*** 0.060907 -0.04597 

 (0.0164) (0.0134) (0.0238) (0.0572) (0.0826) (0.0603) (0.0398) (0.0643) (0.0412) 

Ln(Age) -0.0035 -0.02837* -0.00349 0.031409 -0.11265 -0.05883 -0.07694* -0.13997O 0.030772 

 (0.0143) (0.0114) (0.0276) (0.0472) (0.0848) (0.0724) (0.0357) (0.0730) (0.0393) 

I. København -0.09649O -0.08624O -0.06286 -0.00728 -0.18348 -0.08867 0.017806 -0.21587O -0.04543 

 (0.0549) (0.0446) (0.0933) (0.1139) (0.1498) (0.1232) (0.0726) (0.1138) (0.0955) 

N 2040 3300 666 338 181 406 541 256 496 

R-square 0.0009 0.0014 0.0025 0.0010 0.0098 0.0030 0.0079 0.0067 0.0018 

***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.6.3: Results of the financial performance model in manufacturing industries using regional statistics and the normal location quotient 

 CA CC CG CH CK CM 

Estimate       

Intercept 9.890001*** 10.46686*** 9.88629*** 11.74835*** 9.812212*** 9.255298*** 

 (0.5920) (1.1345) (0.7155) (0.6934) (0.8733) (0.8097) 

Ln(LQ) 0.049478 -0.00989 -0.05284 0.048271 -0.07156O 0.040658 

 (0.0442) (0.0497) (0.0407) (0.0437) (0.0396) (0.0599) 

Ln(TotEmp) 0.074253 0.011686 0.063609 -0.05671 0.100255 0.115128O 

 (0.0466) (0.0897) (0.0573) (0.0550) (0.0699) (0.0649) 

Ln(ComEmp) -0.02529 -0.01561 -0.0014 -0.08295** -0.11326** -0.01128 

 (0.0346) (0.0456) (0.0345) (0.0304) (0.0325) (0.0443) 

Ln(Age) -0.04173 0.018352 -0.02352 -0.05802O -0.02287 -0.02772 

 (0.0308) (0.0461) (0.0376) (0.0304) (0.0368) (0.0371) 

I.København 0.039566 -0.12895 0 0.187997 -0.32872 O 0.382825* 

 (0.1511) (0.2234) . (0.2676) (0.1834) (0.1888) 

N 220 259 251 569 445 296 

R-square 0.0054 0.0006 0.0022 0.0061 0.0089 0.0065 

  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses. 
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Figure 11.6.4: Results of the financial performance model in service industries using regional statistics and the normal location quotient 

 Industry F G H I JA JC MA MC N 

Estimate          

Intercept 10.10797*** 10.66059*** 9.918599*** 8.943138*** 10.12395*** 8.599568*** 10.14389*** 8.770195*** 10.80019*** 

 (0.3110) (0.2735) (0.5087) (1.5612) (1.9056) (2.0633) (0.8493) (2.0459) (0.9282) 

Ln(LQ) 0.015225 0.007094 0.006622 -0.02194 0.111175* -0.03836 -0.00762 0.000115 0.067394O 

 (0.0155) (0.0110) (0.0259) (0.0329) (0.0534) (0.0425) (0.0234) (0.0387) (0.0361) 

Ln(TotEmp) 0.046868 O 0.012023 0.072343 O 0.125695 0.02937 0.142302 0.085204 0.160225 -0.01001 

 (0.0240) (0.0217) (0.0390) (0.1236) (0.1424) (0.1623) (0.0656) (0.1692) (0.0732) 

Ln(ComEmp) -0.0244 -0.03806** -0.0626** -0.00854 0.12366 0.09602 -0.14442*** 0.060939 -0.04611 

 (0.0164) (0.0134) (0.0238) (0.0572) (0.0825) (0.0604) (0.0398) (0.0642) (0.0412) 

Ln(Age) -0.00352 -0.02831* -0.00347 0.031371 -0.11448 -0.06036 -0.07698* -0.14001O 0.031832 

 (0.0143) (0.0114) (0.0276) (0.0472) (0.0848) (0.0726) (0.0357) (0.0731) (0.0392) 

I.København -0.09997 O -0.08606O -0.06277 -0.02134 -0.03858 -0.11739 0.013623 -0.21875O -0.02516 

 (0.0532) (0.0445) (0.0920) (0.1159) (0.1393) (0.1265) (0.0739) (0.1145) (0.0971) 

N 2040 3300 666 338 181 406 541 256 496 

R-square 0.001 0.0014 0.0025 0.001 0.011 0.0021 0.008 0.0067 0.0024 

  ***significant at a 0.1%-level, ** significant at a 1%-level,  * significant at 5%-level, O significant at 10%-level. Stdv in parentheses.
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11.7 Appendix 7: Hausman tests for fixed effect 

For all the panel regressions, I performed the Hausman test for fixed effects. Since the fixed effect model 

can only be performed with non-constant variables, the Hausman test equally has to be performed on 

model with no constant variables. This means that I only check for differences, in “variable” variables, but 

since these are the ones I am interested in anyway, this causes no major problem.   Figure 11.7.1 shows the 

results of the test. A P-value below 5% indicate that there statistical significant differences between the 

random effect estimates and the fixed effect estimates.  

Figure 11.7.1: Hausman Statistics 

Industry Local  Local  Regional Regional 

Specialization 
Measure 

LQ  CLQ  CL  CLQ  

 m-

statistic 
P-value 

m-

statistic 
P-value 

m-

statistic 
P-value 

m-

statistic 
P-value 

CA 1.11 0.7751 0.68 0.7115 3.16 0.3675 6.29 0.0984 

CC 0.71 0.8718 0.52 0.9134 0.37 0.83 0.37 0.8291 

CG 0.57 0.7537 0.57 0.7532 0.3 0.9607 0.23 0.9721 

CH 9.41 0.0091 9.42 0.0090 3.03 0.2193 3.12 0.2106 

CK 0.68 0.8778 1.46 0.6913 0.43 0.8065 3.2 0.3615 

CM 3.4 0.1825 3.65 0.3018 3.22 0.1999 3.21 0.2006 

F 6.07 0.1083 7.6 0.055 6.92 0.0746 6.9 0.0751 

G 8.15 0.0429 5.42 0.1438 3.17 0.2050 3.17 0.2051 

H 7.61 0.0547 10.92 0.0122 5.87 0.0532 5.87 0.0531 

I 6.87 0.0762 7.05 0.0703 8.52 0.0364 8.58 0.0354 

JA 0.66 0.7175 0.76 0.6834 0.28 0.8696 8.37 0.0390 

JC 4.95 0.1756 6.58 0.0865 1.95 0.5834 5.34 0.1485 

MA 0.93 0.8176 1.02 0.7958 0.5 0.9182 0.78 0.8538 

MC 5.51 0.138 3.24 0.3565 3.18 0.3645 4.01 0.2603 

N 9.59 0.0083 9.62 0.0082 10.68 0.0136 12.12 0.007 

10 out of the 50 tested model showed significant differences on a 5%-level. In general there clearly seems 

to be enough grounds to continued justify the random effects model. For the 10 regression with significant 

differences, the regressions were also carried out using a two-way fixed effect model. In the industries G,N 

and I, the difference where deemed to be caused by differences in the Age variable coefficients and not in 

the location quotients or the Total employment coefficients. The rest of the differences, i.e. only 3 

regression are caused by differences in Total employment, and not differences in relative specialization. For 

industry CH, the fixed effect model indicate a negative effect of Total employment on a local level, which is 

not captured in the random effect model. In H industry, the positive effect of Total employment is not 

found on the local level using the combined location quotient under the fixed effect model. For the regional 

JA regression, the difference could not easily be located.  
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11.8 Appendix 8 A brief comment on the scientific method 

The study is generally a combination of an exploratory study and an explanatory study. The study is 

exploratory is the sense, that it marks one of the first bird-eye perspective studies of small and local 

industrial clusters on companies. The bird-eye perspective applied here can however be extended and 

improved in many ways, which will be up to future research.  The study is explanatory in the sense that I 

wish to add to the literature on factors influencing firm performance.  

   I am not aiming a revolutionary paradigm shift, a.la. Kuhn’s (1962) scientific revolutions. In fact, my 

theoretical argument is very limited, in the sense that I am not questioning the theories on industrial 

clusters. I argue that the established theories also hold on smaller scales compared to those usually applied 

in the theoretical and empirical literature. This paper should thus be seen as an addition to the cluster 

literature in an evolutionary process, in line with Toulmin’s (1972) understanding of the scientific process, 

where the scientific understanding increases incrementally.   

   I begin with an in essence abductive reasoning process, as famously described by Pierce (1955). We can 

observe in the industrial cluster literature that clusters effect companies on a regional level. We then 

basically “guess” that if clusters on a regional level affect companies, then clusters on a smaller level may 

also affect companies.  

   From there on, I proceed with the epistemology perspective of critical rationalism, in line with much 

economic literature and with Karl Popper (1959) as the main source of inspiration. Critical rationalism lies 

close to positivism, as opposed to interpretivism, constructivism, or post-modernism, with a focus on 

ontological objectivism and the necessity of measurement, but with the rejection of the notion of 

verifiability of truth, and rather with a focus on the possible falsification of theories and hypotheses.   

Critical rationalism is purposeful for this paper as it lies close to the wish of wanting to measure the impact 

of local industrial clusters, and further because industrial cluster effects on companies is not a law given by 

nature that can be verified, but an empirical existence, which we believe sometimes to occur.  

   Thus based on my abductive guess, I set up hypotheses, which are falsifiable, i.e. it is possible to disprove 

them rather than verify them. Then by a method of deductive falsification, I try to disprove the hypotheses 

using statistical methods, regression analysis and panel analysis. If I cannot falsify them, I have at least first 

indications that the hypothesis are scientifically valid. 

   The choice of critical rationalism is not directly relatable to all of the literature on industrial clusters. For 

example, much literature such as the knowledge-based theories are based on more post-modern 

perspectives, which has a tendency to clash against the falsification and measurement requirements of 

critical rationalism. Often cluster literature has used cluster case-studies as semi-verifications of industrial 

clusters, rather than trying to disprove industrial clusters based on a falsification method.  
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   The choice here on critical rationalism is however not to argue that other perspectives are fundamentally 

wrong. Rather, I accept the theories based on other scientific epistemological perspectives as fundamental 

part of the literature on industrial clusters, providing very valuable and necessary knowledge. I only argue 

that for my purposes, the critical realist perspective is more suitable. 

 

Figure 3.1: Illustration of Scientific Method: 
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