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SUMMARY ― It has been argued that the relationship between knowledge 

intensive business services (KIBS) and multi-national enterprises (MNEs) within 

the regional economy is advantageous for urban and regional dynamics. It is likely 

that KIBS aim to locate proximate to (internationally operating) MNEs because of 

agglomeration externalities. The impact of MNEs on the birth of KIBS has rarely 

been examined, and the research on the new formation of KIBS has mainly adopted 

a case study approach, thus limiting the opportunity for generalisation. We have 

taken a more quantitative approach using a continuous space framework to test 

whether proximity is important for the co-location of KIBS and MNEs in the 

metropolitan area of Amsterdam in the Netherlands. Our results, controlled for 

other location factors, indicate that KIBS are co-agglomerated with MNEs and that 

the presence of a MNE significantly influences the birth of KIBS nearby, but the 

effect on such start-ups is considerably smaller than the positive effect of the 

presence of already established KIBS. We discuss the implications for urban and 

regional development strategies and policy initiatives. 
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I. Introduction 

The spatial behaviour of knowledge-intensive business services (KIBS) as well as their 

contribution to regional growth and innovation systems has gained growing scholarly 

attention over the last decade (Miles et al, 1995; Den Hertog, 2000; Müller and Zenker, 

2001; Wood, 2002; Keeble and Nachum, 2002; Koch and Stahlecker 2006). It has been 

argued that within innovation processes and policy there is a need for a more service-

oriented focus besides the traditional emphasis on manufacturing-related research and 

development (Wood, 2009). Service innovation is much more ‘hidden’ because it is less 

traceable (e.g. through patents) and more implicit tacit in nature. Service innovation relies 

on close interaction, on cognitive proximities and on customer-specific, intangible products. 

Moreover, innovation in services and the presence of KIBS are considered to be crucial for 

the development of a city’s international competitiveness in the knowledge-based economy 

(OECD, 2005; Raspe and Van Oort, 2006; Simmie and Strambach, 2006). 

In addition to the observation that KIBS act as creators, carriers and diffusers of 

knowledge, economic geography scholars have begun to analyse the locational behaviour of 

KIBS. In empirical case studies, scholars have suggested that KIBS cluster in large 

metropolitan areas due to the agglomeration benefits they enjoy with their (globally 

operational) clients (Keeble and Nachum, 2002; Shearmur and Avergne, 2002; Shearmur 

and Doloreux, 2008; Müller and Doloreux, 2009). This is related to agglomeration theory, 

which concerns itself with the presence of positive externalities that stem from the 

localisation of similar types of industry; these positive externalities include, most notably, 

input sharing, knowledge spillovers and a specialised labour force, which result in 

increasing returns to scale. The argument can also be made that the co-location of KIBS and 

their (international) clients stems from urbanisation economies, which include the 

availability of urban amenities, the cosmopolitan atmosphere of a place, the presence of 

universities and government administration, and easily accessible, internationally well-

connected transportation hubs. It is often argued that it is the diversity of economic activity, 

offered by large cities, that leads to the development of new products, services and markets 

(Frenken et al., 2007).1  

Explaining the location pattern of KIBS, however, becomes less straightforward on the 

intra-metropolitan level and on sub-sectoral levels of the types of KIBS. Porter (1995) 

argues that the most obvious place for KIBS and multi-national enterprises (MNEs) to 

                                                             
1 This explanation of the co-location of KIBS  (or what is referred to as advanced producer services) 
with corporate headquarters of MNE-clients within the CBDs of vibrant and diverse urban settings, 
also forms the basic premise of Sassen’s (2002) thesis on the ‘global city’.    
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(co)locate is in inner cities because there is where one finds the four ‘true advantages of the 

inner city’: market access, strategic location, human resources and the integration 

possibilities with regional clusters. Although the inner city is still regarded as favourable 

location of KIBS and MNEs (see for a recent reappraisal Hutton 2008), other assessments 

after Porter (1995) indicate that the inner city or central business district (CBD) is not the 

only ‘true’ location that can provide these advantages. For example, because smaller-sized 

KIBS and start-ups face barriers in their attempt to enter metropolitan cores (e.g. high 

office rents), they might opt for decentralised locations within the metro-area, whereas on 

the sub-sectoral level certain specialised types of KIBS may prefer suburban office parks to 

traditional CBDs (see Keeble and Nachum, 2002 for Greater London; see Shearmur and 

Avergne, 2002 for Ile-de-France). These nuances correspond to what Coe and Townsend 

(1998) have referred to as the ‘myth of localized agglomeration’. They argue that it is better 

to speak of a ‘regionalized service economy’, at least in the case of Southeast England. What 

is more, they maintain that new firm formation and the concentration of business service 

firms in certain (sub-) urban locales in the region result from cumulative causation 

processes.2 Dynamic analyses are, in their opinion, more important than static accounts.  

More fundamentally, the impact of multi-national enterprises on the birth of knowledge 

intensive business services within a regional economy has not been satisfactorily tested in a 

quantitative research design. The lack of such empirical research is surprising given the fact 

that many researchers have highlighted the importance of the co-location of multi-national 

head offices and business services in the metropolitan cores of world cities (see Sassen, 

2002; Taylor, 2004). Co-location suggests the presence of dynamic urbanisation 

externalities, with both populations benefiting from each other’s presence, resulting in 

innovations and new firm formation. Locations that host MNE head offices are also 

reservoirs of human capital, increasing the likelihood of new firm formation through spin-

offs and spinouts (Henderson and Ono, 2008; Avnimelech and Feldman, 2010). Research on 

new firm formation and entrepreneurship within KIBS-activities are, however, scarce (but 

see: Koch and Stahlecker, 2006).  

Location and agglomeration theories suggest other reasons for co-location of firms than 

learning and profiting from urban externalities. For instance, a similar need for real estate 

categories, a common consumer or labour market, zoning and regulation may be important 

determinants of co-location of firms as well (Hayter,  1997; DiPasquale and Wheaton, 1996; 

                                                             
2 With cumulative causation Coe and Townsend (1998) refer to the issue that the growth of a sector 
in an area has an impact on that area’s attractiveness as a location of other sectors, through 
entrepreneurship, capital supply, labor supply or the institutional framework.    
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Capello, 2007). But, as Feser and Sweeney (2002, pp. 226-227) rightly remark, research 

focused on business clustering and its causes are faced with two major challenges. First, 

they observe a severe disconnect between broad theories of clustering and generalizable 

empirical research. They argue that this is partly a problem of failure of much existing 

empirical research to relate clearly varying forms of clustering suggested under very 

different literatures to appropriate operational measures (Gordon and McCann, 2000), 

ultimately an issue of construct validity and research design. But the real cause of the 

disconnect can, according to Feser and Sweeney (2002) be largely traced to the absence of 

reliable and accurate data measuring clustering on a detailed scale, able to test the 

burgeoning amount of cluster relevant theories (like New Economic Geography and 

endogenous growth theory) or to develop new and interesting hypotheses. Specifying 

factors hypothesized to drive clustering in detail and develop methods to isolate them is of 

key importance. In our analysis on co-location of KIBS and MNEs, we therefore aim for 

identifying and isolating relevant location specific attributes, and control for (and conclude 

on) them in our empirical models. Our theoretical propositions then are threefold that 

controlled for other locational factors: 1) geographical proximity with clients (like MNEs) 

matters to newly founded KIBS; 2) spatially bound, cumulative causation effects foster 

entrepreneurship among KIBS; and 3) corporate head offices are more likely to spawn 

newly founded firms that locate in their vicinity. Based upon these propositions we would 

expect that the proximity of multi-national firms is a factor in the birth of KIBS. Our central 

question is therefore: does the spatial proximity of MNEs and established KIBS foster the 

births of KIBS-firms?3 We test our propositions in the so-called Northwing of the Randstad 

region in the Netherlands (containing the cities of Amsterdam and Utrecht). This region 

equals other “global city-regions” in Europe, like Frankfurt, Lombardy, Catalunia, and 

Bavaria in size, density, sector structure, and many important location factors (Thissen et 

al., 2012), and therefore forms a good (quantitative) case study with wider implications of 

our outcomes than only the Dutch case. 

 In addressing this empirical question and filling this research gap on clusters and co-

location of KIBS and MNEs, we take both a theoretical and methodological step forward. We 

contribute to the more theoretically grounded debate on the evolution of regionalised 

service economies as encouraged by Coe and Townsend (1998; see also Strambach, 2008). 

We examine whether location factors that matter for industrial location (summarised e.g. in 

Hayter, 1997) also hold for service sector activities, More specifically we want to fill the gap 

in research on knowledge intensive business services on the issue of entrepreneurship, 

                                                             
3 We use the terms births, new entries and startups interchangeably throughout the paper. 
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especially in relation with MNEs and how this differentiates across different KIBS 

subsectors, and policy strategies that are related to this. Empirically we actively take up the 

plea for detailed (point-process modelled) analysis in clustering posed by Feser and 

Sweeney (2002). Our models apply spatial-economic modelling on a refined spatial scale, 

approaching continuous space. Many studies within urban economics and economic 

geography typically use administrative spatial units when measuring agglomeration effects. 

This is problematic because in reality these units tend to be of different sizes, are often 

treated as symmetric and may induce sorting effects (Duranton and Overman, 2005; 

Combes et al., 2008; Briant et al., 2010). We employ the nonparametric methodology 

proposed by Duranton and Overman (2005) because we know the exact locations of firms 

(both KIBS and MNEs). We show that KIBS, KIBS-births and MNEs are all significantly 

localised, and also that KIBS and KIBS-births are co-agglomerated with MNEs. 

Subsequently, we determine the magnitude of the impact of nearby KIBS and MNEs on the 

number of entries of KIBS in a certain location using a conditional logit model. 

The paper proceeds as follows. The next section presents the main conceptual argument 

by building on the theoretical insights of economic geography, location theory and urban 

economics upon which we examine our hypotheses. The third section presents our 

empirical methodology while the fourth section presents the data. In the fifth section the 

results will be presented and discussed. In the final section we draw conclusions and 

address policy implications and limitations and further avenues of research.  

 

II. Regionalised service economies: innovation, agglomeration, scale and 

entrepreneurship 

A.     Literature 

The goal of this literature review is to further frame the discussion as introduced above and 

address empirical hypotheses. A large body of empirical literature has emerged in the field 

of regional science and urban economics that examines the question of whether spatial 

circumstances give rise to agglomeration economies – external economies from which firms 

can benefit through co-location – that endogenously induce localized economic growth. 

Many of these empirical studies convincingly show that agglomeration economies may be 

one source of the uneven distribution of economic activities and economic growth across 

cities and regions. In their survey of this empirical literature on the benefits of 

agglomeration, Rosenthal and Strange (2004) point out that the elasticity of productivity to 

city and industry size typically ranges between three and eight percent. The effect of 

agglomeration economies on localized firm behavior can be expected to differ, however, 
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across sectors, space, and time (Van Oort et al., 2012). At the same time, little is known 

about the importance of agglomeration economies for the location decisions of individual 

firms. Although the scarcity of firm level evidence in the locational choice and 

agglomeration literature can be ascribed to data limitations and confidentiality restrictions, 

its absence is nevertheless disturbing, as the theories (e.g. New Economic Geography) that 

underlie agglomeration economies are microeconomic in nature (Martin et al., 2008). In 

other words, agglomeration economies do not directly foster regional economic growth, but 

do so only indirectly through their effect on firm performance and location decisions 

(Neumark et al., 2006). 

Location theories focus on the process of choosing (and staying on) a specific location, 

and the relevant location factors influencing the outcome of this process. Hayter (1997) 

distinguishes between three different types of (re-)location theories. The first, called neo-

classical theory of firm relocation, is based on the assumption that firms choose to locate in 

certain places if it can increases their profitability. Firms are assumed to have full 

information on alternative locations and choose their location on the basis of a rational 

appraisal of all relevant elements of the possible locations. Consequently, within this 

framework differences between location factors, like physical accessibility, the availability 

of space, the presence of qualified labor and real estate characteristics, are the main drivers 

of the observed patterns of location (De Bok and Van Oort, 2011; Holl, 2004). The second 

theory is the behavioral location theory, which assumes that firms do not have perfect 

information on the conditions of all alternative locations and are not rational decision 

makers, but exhibit satisfying behavior. Consequently, a multitude of locations might be 

selected as long as these satisfy the most stringent location demands of firm – implying that 

differences in location factors are considered to be less important than in neo-classical 

theory (Van Dijk and Pellenbarg, 2000). Furthermore, much attention is given to the 

processes of decision-making inside the firm and the role of firm internal factors (Hayter, 

1997). Finally, the institutional location theory is distinguished. This theory focuses on the 

relation between firm location and the embeddednes of the firm in its location. Firms have 

(long-)lasting relationships with suppliers, employees and local governments. The 

institutional theory of relocation analyses the role of these networks and relations in the 

location process (Knoben, 2008).  

Empirically, location theory (in all three conceptual frameworks) has been tested in 

aggregated (spatial or sectoral) models, with much emphasis on tangible location factors as 

put forward in the neo-classical location theory, and still little focus on firm-level analysis of 

firms located in their individual environment or on intangible network dimensions of firms 
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(Van Oort et al., 2012). Further, the theories are traditionally much tested on industrial firm 

location, and only recently also focuses on the location of (business) services. For our case 

study in the Netherlands (the Amsterdam-Utrecht region), especially the location factors of 

market density (population), physical accessibility (distance to Schiphol international 

airport, the highway or intercity train stations), regulated zoning areas on the national level 

(the Green Heart, open space) and proximity to universities and knowledge institutions are 

important factors determining firm location (Raspe and Van Oort, 2006; De Bok and Van 

Oort, 2011; Van Dijk and Pellenbarg, 2000). In terms of regionalised service economies, 

especially four issues come to the fore. One is the role of innovation in regional 

development in general and of innovation in services in particular, as services are of a more 

intangible character than goods. Two other issues deal with the economics of 

agglomeration and refer to the degree of concentration of services and the spatial scale at 

which externalities emerge. Fourth, and related to the above, there is concern with the issue 

of entrepreneurship in KIBS because this provides indicators of the true evolution of a 

regional service economy – the burgeoning type of regional economies in Western 

countries (Coe and Townsend, 1998; Hutton, 2008).  

It is generally accepted that, to a large extent, the international competitiveness of firms, 

cities and regional economies is dependent on their capacity to innovate, absorb new 

knowledge and talent, and insert themselves into global networks of exchange (Porter, 

1995; Knight, 1995; Storper, 1997; Bathelt et al., 2004). Within this context, it is important 

to note that knowledge and innovation still concentrate geographically (Audretsch and 

Feldman, 1996) despite the advantages of improved communication systems. Some types of 

knowledge are so tacit that they are only absorbed by the actors who are in close cognitive 

proximity to each other, which is facilitated by spatial proximity (Boschma, 2005; 

Malmberg and Maskell, 2006).  

While these insights are typically used to explain the concentration of R&D activities 

within clusters and industrial districts, they are also said to be relevant for knowledge 

intensive business services (see Müller and Zenker, 2001; Shearmur and Doloreux, 2008; 

Wood, 2009). Despite their heterogeneity, KIBS can be understood as having a number of 

defining characteristics (see Strambach, 2008). In contrast to more technology-related R&D 

activities, KIBS are characterised by intense interaction with clients, by their capability to 

simultaneously de-contextualise and customise knowledge, and by the often-intangible 

nature of the knowledge output they supply. The tacit-ness of knowledge involved in 

business service innovation, in addition to the need for intense interaction with clients, 

implies that spatial proximity with client firms provides significant advantages (Bennett et 
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al., 2000). Spatial proximity facilitates the building of trust and reputation necessary for the 

provision of ‘organizational commodities’ by KIBS to globally operating clients (Sassen, 

2010). It generates absorptive capacity among KIBS to tackle market demand (Nooteboom, 

2000). It lowers transaction and search costs and allows both KIBS and their clients to 

profit from ‘untraded interdependencies’ (Storper, 1997). Given these characteristics, it 

comes as no surprise that KIBS have an urban profile (Simmie and Strambach, 2006).  

According to Shearmur and Doloreux (2008), the role of KIBS in regional development 

in the 2000s has been studied from two different perspectives, each with their own set of 

causal mechanisms. The first perspective views KIBS as ‘vectors of information exchange’ 

and highlights the role KIBS play in the creation and diffusion of new knowledge in 

relatively closed regional innovation systems (Müller and Zenker, 2001). Regional 

development in this perspective is the by-product of local interaction processes between 

KIBS and their clients. Endogenous growth will be fostered through these local interactions, 

especially when it is stimulated by a dedicated innovation policy that targets governance 

and capacity building among local stakeholders (the ‘triple helix’) and local infrastructure 

investments (see Cooke, 2001). Acting as knowledge brokers and co-creators, KIBS 

contribute to an innovative milieu. This explains the call for the inclusion of KIBS – and 

services in general – in regional innovation policy, which still tends to be biased towards 

more technology-related innovations and R&D within manufacturing-based industries (see 

Wood, 2009).  

The second perspective takes a macro-geographical approach to the analyses of KIBS 

and regional development. This perspective highlights the distribution of KIBS across (pre-

dominantly national) urban systems and explains the tendency of KIBS to cluster in large 

metropolitan areas through the presence of dynamic agglomeration externalities. 

According to this approach, while KIBS still tend to concentrate within cities along the top 

of the urban hierarchy at the national level, the picture becomes more nuanced at the intra-

regional level. According to Coe and Townsend (1998), agglomeration of business services 

follows a different logic than is often understood in the analysis of manufacturing-related 

clusters and industrial districts (see also Keeble and Nachum, 2002). More specifically, the 

agglomeration of business services is not (only) fuelled by reducing transport and 

transaction costs, but even more so by the possibilities to innovate and to engage in 

collective learning. The clustering of KIBS then follows the logic of localisation economies 

for reasons of competition-driven innovation and growth, resulting in processes of 

cumulative causation (Porter, 1995). 
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The overlap between the two approaches, as identified by Shearmur and Doloreux 

(2008), is that they both take into account the importance of KIBS for localised learning and 

the development of dynamic capabilities. The difference is that the latter approach also 

acknowledges the importance of external linkages, most importantly those locally provided 

by the global networks of client firms. Indeed, as observed by Keeble and Nachum (2002, 

pp. 86) in their study of Southeast England, “cluster SMEs [Small and Medium Sized 

Enterprises] are significantly more globally orientated than their decentralized counterparts, 

in terms of client revenues, overseas offices, collaborative arrangements and even professional 

staff recruitment”. The location of KIBS in proximity to the multi-national head offices of 

clients suggests the presence of dynamic urbanisation externalities. The clustering of both 

KIBS and international client firms within urban centres represents a diversity of different 

economic activities in close proximity, which is understood to foster innovation and growth 

(Glaeser et al., 1992). More specifically, a large presence of MNEs within a region can 

provide sufficient market demand for KIBS services, allowing for start-ups to fill the gap. 

What is more, locations with a high number of corporate head offices are often 

characterised by concentrations of talent and professional networks, increasing the 

likelihood of local spin-offs and potential local entrepreneurs (Henderson and Ono, 2008; 

Avnimelech and Feldman, 2010). It might be the case that spin-offs spawn from 

internationally operating KIBS or through the outsourcing of KIBS-related business 

functions by large MNEs. At the same time, it has been argued that multi-national firms act 

as global pipelines that distribute new knowledge and best practices into local clusters 

while challenging local suppliers to meet their standards (Bathelt et al., 2004; Ernst and 

Kim, 2002). As such, large international clients demand more from their local suppliers of 

business services, increasing the likelihood that these service firms will possess and 

develop better skills and hence have greater chance of survival.  

The issue of external linkages, as well as the co-location of KIBS (or advanced producer 

services) and their globally operating clients or MNEs within certain urban locales, 

similarly forms the central focus of research on world cities. These studies highlight how 

business service firms connect urban economies through their corporate networks, in 

which the global connectivity of cities determines its position in the world city hierarchy 

(see Taylor, 2004). However, while co-location and interaction between KIBS and MNEs 

form the basic premise within the study of world cities, empirical research seemingly takes 

the presence of agglomeration economies at the urban and regional level for granted. In 

their study of the Oslo capital region, Aslesen and Jakobson (2006) confirm that there is a 

positive relationship between the co-location of multi-national head offices and KIBS in 
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terms of knowledge interaction. However, this study does not explain how these 

interactions evolve across space and whether these interactions lead to regional growth in 

the form of new firm formation.  

As pointed out by Koch and Stahlecker (2006), the issues of entrepreneurship and the 

evolution of start-ups has been lacking in most (English-based) studies on KIBS.4 This 

lacuna presents a challenge because many studies have emphasised the growth of KIBS in 

general over the last two decades as a result of the outsourcing of service-related functions 

such as human resource management, legal services, ICT, executive management training 

and the like. The qualitative analysis of three German cities by Koch and Stahlecker (2006) 

confirms that start-ups favour proximity to their clients. However, their study is mainly an 

inter-urban comparison and therefore does not take into account the location of start-ups 

within the urban region. As suggested by Coe and Townsend (1998), large urban regions 

can host a variety of business environments from which new firms can choose. In addition, 

the study does not make a distinction among the specific types of KIBS clients, nor does it 

differentiate between KIBS subsectors. As pointed out by Shearmur and Alvergne (2002), 

different subsectors of KIBS display combinations of both concentration and dispersal 

within the Greater Paris metropolitan region. Much depends in this case on the markets 

served (local, global) and on the internal structure of KIBS establishments.  

 

 
B.     Hypotheses 

Our examination of the agglomeration of KIBS, their start-ups and the characteristics of 

their co-location with MNEs led to a series of testable hypotheses.  

Spatial concentration within local clusters provides external benefits to firms, such as 

better information about market opportunities and the presence of a specialised labour 

market. In times of overall industry growth, we can expect that the regional concentration 

of firms in certain locations increases over time. Therefore, we propose the following 

hypothesis:   

H1: KIBS have become more concentrated in the urban region over time 

Regionally growing KIBS may be attributed to corporate spawning in which spin-offs or 

spin-outs emerge from the existing KIBS populations. Spatial concentration is enhanced, as 

spin-offs are more likely to stay close to the mother while start-ups are more likely to 

                                                             
4  Koch and Stahlecker (2006) refer to two German-based quantitative studies on startups of KIBS, 
namely Almus et al (2001), Engel and Steil (1999). A third study mentioned is by Santarelli and 
Pierggiovanni (1995).  
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emerge close to the entrepreneur’s home and to their social networks (see Stam, 2007). 

Indeed, regions that have a concentration of firms of a certain kind tend to generate a large 

number of new firms of the same kind (Stam, 2010), following the logic of localisation 

economies. Therefore, the following hypothesis seems reasonable:  

H2: Entries of KIBS in the urban region are spatially concentrated 

Given the expectation that KIBS increasingly cluster over time, it can be argued that KIBS 

start-ups are more likely to be found in existing concentrations as competition fosters 

innovation and new firm formation even though competition reduces survival chances 

(Porter, 1996). Therefore, we hypothesise as follows: 

H3: The location of entries of KIBS depends on spatial proximity to existing KIBS 

Ultimately, we want to know to what extent the number of KIBS births is related to co-

location with (and spatial proximity to) multi-national enterprises. As argued before, MNEs 

may offer (dynamic) urbanisation externalities in the form of the presence of a highly 

skilled labour market, knowledge spillovers and a concentration of clients, among other 

things. Therefore, we propose the following hypothesis:  

H4: The number of entries of KIBS depends on spatial proximity to MNEs 

However, we should take into account the heterogeneity of KIBS. While KIBS might have 

some common characteristics, they also differ greatly in the type of services they provide, 

their client base and their location pattern within the regional economy (see Shearmur and 

Alvergne, 2002). Thus, we expect that the role of MNEs varies for different types of KIBS:  

H5: The effect of MNEs on KIBS entries differs for subsectors of KIBS 

Note that we do not hypothesise a dual causality; the presence of KIBS start-ups will not 

likely act as an incentive for MNEs to locate in a certain place. Following the logic of supply 

and demand, it is the business service firms that have the most to gain when locating in 

proximity of their clients. What is more, MNEs are less dependent on the local host 

environment than KIBS start-ups, and MNEs are furthermore embedded within global 

corporate networks, which also influence locational choices. 
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FIGURE 1  ― LOCATION OF THE RANDSTAD NORTHWING IN THE NETHERLANDS 

 

We will apply these hypotheses to one particular regionalised service economy, namely 

the Northwing of the Randstad in the Netherlands (Figure 1). The Northwing of the 

Randstad consists of two metropolitan cores, namely the cities of Amsterdam and Utrecht, 

along with a number of middle-sized cities and towns that offer more suburban 

environments. The case of the Northwing of the Randstad has been selected for two 

reasons. First, the region in general is regarded as the national centre of both 

internationally operating business services and foreign direct investment (see Van Oort et 

al., 2010). Not only are the majority of Dutch-based multi-nationals headquartered here 

(e.g. Philips, Akzo Nobel), many foreign multi-nationals also locate their executive and 

marketing and sales operations in the region (e.g. Hewlett Packard, IBM, Canon). The 

second reason is more policy-driven. The national government has recently designated the 

Northwing Randstad as an important centre of innovation and international 

competitiveness. A cluster policy is proposed for this region, building on new firm 

formation by KIBS in relation to MNEs. A good formulation of the potential of such a 
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strategy is dependent on an understanding of the statistical relationship between KIBS and 

MNEs in the recent past. We proceed by first introducing our empirical methodology and 

our data, after which we present our results.  

 

III. Empirical methodology 

A.     Measuring concentration 

The first step in the empirical analysis is to test whether KIBS become more spatially 

concentrated over time, whether births of KIBS are localised, and whether KIBS are co-

agglomerated with MNEs. Duranton and Overman (2005) argue that many measures of 

concentration use arbitrary spatial units (such as provinces, municipalities or postcodes), 

which may be problematic as it may lead to biases (see Briant et al., 2010 for a discussion).5 

We therefore use a calculation of employment concentration that is continuous over space, 

as we have individual, firm-level data at a very detailed level (postcode 6-digit, PC6). So our 

data is essentially continuous over space.6 We employ the method of Duranton and 

Overman (2005; 2008) to estimate kernel densities for a given industry (e.g. KIBS, MNE) in 

a specific year. This concentration index controls for overall agglomeration, is comparable 

across industries, is invariant to scale and aggregation and provides an indication of 

statistical significance. Below, we briefly discuss the procedure. For more details, we refer 

the reader to Duranton and Overman (2005; 2008). 

Let         denote the estimated kernel density of industrial sector   in year   at a given 

distance  ,     denotes the distance between firm   and  , where         and     
 

represents the number of employees of firm   in industry   in year  . Then: 

(1)         
 

           
 
     

   
   

          

 

     

   

   

  
     

 
   

where   is the bandwidth and we define: 

(2)        
 

   
 
 
 
 
 
     

 
 
 

  

so we use a Gaussian weighting function. An important parameter of the kernel density 

function is  . Following Duranton and Overman (2005; 2008) and Klier and McMillen 

                                                             
5 More specifically, spatial units are often very different in size and are therefore not comparable. A 
solution is to use relative indices such as location quotients, but these measures tell us little about the 
absolute concentration of an industry. Further, spatial units are treated symmetrically, so firms in the 
neighboring region are treated in exactly the same way as a firm which is located further away 
(Duranton & Overman 2005). 
6 A PC6 area is a very small  area (comparable to the size of a census block in the United States). It 
includes on average 17 workers. 
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(2008), we set the bandwidth equal to Silverman’s plug-in bandwidth (see Silverman, 

1986).7 We estimate         for      because the median distance between firms in our 

region appears to be 25 kilometres.8 Distances   cannot be negative. To deal with this issue, 

we use the reflection method, proposed by Silverman (1986).  

We aim to test whether the estimated concentration is statistically significant or simply 

random; so we have to define a counterfactual location pattern. For that we randomly 

assign firms of a specific industry   in a given year   to PC6-locations. Note that the density 

of PC6-locations is much higher in urban areas, so this should control for the overall 

agglomeration of people and firms.  

We determine the five percent local confidence bands by ranking the simulations of the 

counterfactual location patterns in ascending order and choose the 5th and 95th percentile 

to obtain the five percent lower and upper confidence intervals. However, we are more 

interested in whether global location patterns of firms depart from randomness. We 

determine global confidence intervals by treating each of the estimated density functions 

for each simulation as a single observation. Like Duranton and Overman (2005), we choose 

identical local confidence levels, in such a way that the global confidence level is 5 percent.9 

The upper and lower five percent confidence bands are then defined as        and       . 

When                for at least one         , we conclude that an industry is 

statistically significantly localised at the five percent level. An industry is significantly 

dispersed when it is not localised and when                for at least one         . We 

then may define a global index of localisation     that is comparable across industries and 

time: 

(3)      
                                 
                    

    

where                            
  
    and                           

  
   . As 

shown in Ellison et al. (2010), this index equals zero when there is neither localisation nor 

dispersion; it is positive when an industry is statistically significantly localised, and it is 

negative when the industry is statistically significantly dispersed.10 

                                                             
7 More specifically,            

    , where      is the standard deviation of the estimated bilateral 

distances between firms in a specific sector, so this is given the industry and year. 
8 Information for larger distances is superfluous, as industries that are localized at very small 
distances are by construction dispersed at very large distances (as there are too few firms located far 
from each other).  
9 For a detailed description on how to construct the global confidence intervals, we refer to Klier and 
McMillen (2008). 
10 See Ellison et  al. (2010), pp. 20 of the Data and Empirical Appendix. 
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We also use this procedure to investigate whether KIBS and MNEs are co-agglomerated. 

In this case, the kernel density function is slightly different because we consider the 

bilateral distances between a sector   and   (see Ellison et al., 2010):11 

(4)      
      

 

           
 
   

 
   

          

 

   

 

   

  
     

 
   

An index of co-agglomeration is then defined as: 

(5)      
   
                                

    
                

    
    

where    
             

                
  
    and                       

          
   . 

The counterfactuals are constructed in a similar way. It is important to note that we cannot 

distinguish empirically between joint-localisation and co-localisation (Duranton and 

Overman, 2008; Ellison et al., 2010). For example, two industries may co-locate because of 

unobserved locational advantages (e.g. natural resources, accessibility). In the next section, 

we discuss the methodology that enables us to filter out the impact of factors that may 

cause the observed co-agglomeration patterns. 

 

B.      Measuring the effect of proximity to MNE and KIBS on births 

To investigate the magnitude of the effect of concentrations of MNEs and KIBS on KIBS-

births, we employ a standard random profit framework. We assume that firm   will choose 

a location   in such a way that it maximises profits. Location   is defined as a postcode six-

digit (PC6) area. 

The proximity to MNEs is defined as   . Similar to the previous section, the index is 

defined as an exponential distance decay function with respect to employment: 

(6)             

 

   

  

where     is the distance between location   and  , where        ,    are the number 

of employees in MNEs at location   and   denotes a distance decay parameter.  

Similarly, we may expect that proximity to other KIBS, defined as   , may have a positive 

impact on profits because it implies access to potential customers and talented employees 

and may facilitate knowledge spillovers among business services firms. We use a formula 

analogous to (6) to estimate the weighted number of employees in KIBS firms at each 

location. Similarly, we also take into account the proximity to employment in all other 

firms,   . Profits are not only influenced by proximity to firms, but also by other attributes 

                                                             
11 So, in our application,   are multi-national enterprises. 
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of location    (e.g. distance to highways, universities, land use etc.). We introduce and 

explain these controls in the next section. 

The profit function of a firm is then defined as: 

(7)          
                 

           
where   denotes profits of firm   choosing location  ;  ,  ,  ,   and   are parameters to be 

estimated,  are municipality fixed effects that control for unobserved spatial heterogeneity 

(for example, unobserved factors related to the regulatory framework that may attract 

firms),    is a random effect and     is an idiosyncratic constant. For convenience, we 

assume that     follows an independent and identically distributed gamma distribution 

with           parameters and     has an Extreme Value Type I distribution. Then, it may 

be shown that: 

(8)     
      

                 
      

       
                       

 
   

  

where     denotes the probability that firm   chooses location  . Guimarães et al. (2003) 

show that the log-likelihood function of a conditional logit model (CLM) is equivalent to 

that of a Poisson model. With the inclusion of random effects   , this model collapses to a 

standard negative binomial regression (Hausman et al., 1984; Cameron and Trivedi, 1998; 

Guimarães et al., 2004). Thus, we may estimate this model by applying a negative binomial 

regression and regress the number of births per location on  ,  ,  ,   and   (see also 

Rosenthal and Strange, 2003).  

 
IV. Data 

A.      Datasets 

The micro-data on KIBS and other firms within the region are derived from LISA (for North-

Holland/Amsterdam) and PAR (for Utrecht) databases (both are based on Chambers of 

Commerce data complemented with data on non-commercial employment via all-

encompassing questionnaires). See Van Oort (2004) for a detailed description of these data. 

They include all new entries and establishments that have already been registered within 

our defined region, including their names, exact location (on postcode six digit-level) and 

number of employees. For KIBS-births we have information per year for the period 2000-

2009. While the fact that some have argued that Standard Industry Classifications (SIC) are 

not very useful in the empirical analyses of KIBS, we nonetheless proceed by defining KIBS 

accordingly (Hipp, 1999). This is almost inevitable if one wants to make regional 

aggregations based upon data of a large research population. In this paper we define KIBS 
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in terms of NACE codification.12 Following Strambach (2008), we aggregate the KIBS sub-

sectors into the following branches: R&D services, Economic Services, Technical/IT 

Services and Marketing/Advertising (see Table A1 in Appendix A).  The distinction in these 

four classes is based upon the different types of knowledge they develop and possess.13  In 

line with insights of Shearmur and Alvergne (2002), we expect that these different KIBS 

sub-sectors also display different locational preferences. Some global financial services 

prefer a location in the CBD that matches their international status while IT-Services and 

auditing firms prefer easy access to highways at the urban fringe so that their staff can 

travel easily with their lease cars to clients across the region.   

The data on MNEs are derived from the Achilles database for foreign-owned multi-

nationals. The Achilles database is compiled by the Dutch national agency for foreign direct 

investment (NFIA) and consists of MNE establishments at locations in the Netherlands, 

including their year of establishment in the Netherlands and their number of employees.14 

This database provides us with a total of 1,182 MNE establishments in the defined region, 

generating 117,224 jobs in 2000. As we have only data of MNE establishments in 2000, we 

select KIBS-births from 2001 to 2004 because we may expect that the pattern of MNE 

establishments has not changed drastically between 2001 and 2004. 

We also gathered information on a wide range of other locational attributes in 2000. In 

particular, we control for population density at the postcode four-digit level. Population 

density may be a proxy for crowding effects, such as high rents, traffic congestion and 

higher wages. On the other hand, previous studies have confirmed that population density 

does positively affect entrepreneurship (Reynolds et al., 1994; Wagner and Sternberg, 

2004) because high population density provides the advantage of easier access to 

customers and input factors. We also control for the distance to the nearest highway ramp 

and train station to capture accessibility, distance to hectares of water and hectares of open 

space to capture natural amenities, and distance to universities and the Schiphol 

international airport. We furthermore include a dummy that indicates whether a location is 

                                                             
12 NACE: Nomenclature statistique des Activites dans la Communaute Europeenne. 
13 According to Strambach (2008) different types of KIBS possess and develop different types of 
knowledge. While R&D services are more engaged in analytical knowledge, economic service and 
technical-and IT services include more synthetic knowledge. Marketing and advertising activities rely 
upon symbolic and intangible knowledge.    
14 We notice that we have only information on foreign-owned MNEs, which may lead to a sample 
selection bias. However, we have a dataset of all MNEs (including domestic MNEs) in 2011, and it 
appears that foreign-owned multi-nationals account for about 80 percent of the population, so 
although we do not have information on the full population of MNEs, our sample seems to be large 
enough to make relevant claims about the location patterns of MNEs. 
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in the so-called Green Heart, where regional planning restrictions apply. We control for 

zoning (which restricts the choice set of locations) by only selecting PC6 locations that had 

more than 10 employees in 2000 (see also Duranton and Overman, 2005).15 In the 

Netherlands, there are quite strict planning regulations on the urban level that prohibit 

firms from locating wherever they would like. Municipalities in the Netherlands generally 

pursue an active land policy (Buitelaar et al., 2007). Given this convention, the local 

government acquires greenfield sites, assigns land uses and sells them to the private 

developer in order to recoup the costs of public amenities. Further, municipalities strictly 

designate zones for shopping and living; provinces focus on nature reserve areas and 

secure water provision; and the national government is concerned with national parks 

(including the already-mentioned Green Hart, bordering the cities of Amsterdam in the 

south and Utrecht in the West) and sea protection (Van der Cammen and De Klerk, 2003). 

Selecting locations with more than 10 employees in 2000 also makes it more likely that we 

are only selecting employment locations rather than residential locations. This is important 

because we want to rule out the possibility that entrepreneurs might work from home and 

make a joint location decision where to work and live, muting the effect of the variables of 

interest. Our dataset then consists of 13,655 PC6 locations.  

 

B.      Descriptives 

The descriptives of the variables are presented in Table A2 in Appendix A, which shows 

that, given our selection of locations with more than 10 employees in 2000, the average 

number of births per PC6 location is 0.44. It further indicates that the variance is much 

larger than the mean, implying overdispersion, which makes the use of a negative binomial 

regression preferable over an ordinary Poisson model. Table A3 shows that the correlation 

between KIBS  , MNEs   and other firms   is modest, so we can separately identify the 

effects in our econometric models.16 We mapped the pattern of agglomeration of 

knowledge intensive business services and multi-national enterprises in the region of our 

analysis, estimating the average   and   for each postcode four-digit area (PC4) (see Figure 

2).  
 

                                                             
15 As the threshold value of 10 employees is arbitrary, we will test the robustness of our results with 
respect to this threshold in the sensitivity analysis in Appendix B. 
16 When we take logs, the correlations are even lower. 
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FIGURE 2  ― AGGLOMERATION OF KIBS (LEFT) AND MNES (RIGHT) IN THE RANDSTAD NORTHWING 
Note: In this Figure, we estimate the agglomeration indices   and   for each PC6-
location and take the average of all PC6-locations within a PC4-location. 

 

KIBS are primarily concentrated in the major cities of Amsterdam and Utrecht and to a 

lesser extent in the medium-sized cities of Haarlem and Almere. We see a strong clustering 

in the city centre of Amsterdam. The pattern of agglomeration of MNEs is somewhat similar 

to that of KIBS. However, we observe notable differences. First, the MNEs are more 

agglomerated near the international airport Schiphol and in the south of Amsterdam. 

Schiphol may be a favourable location because it implies a better connection with global 

cities such as London and New York. For example, the (regional) headquarters of 

AirFrance-KLM is located in Amstelveen, which is relatively close to Schiphol. Many 

international firms, including the head offices of the Dutch financial corporations ING and 

ABN-Amro as well as auxiliary KIBS in the field of management consultancy, executive 

search, auditing and legal advice, are also located at and near the so-called Zuidas (a 

prestigious dedicated business park in Amsterdam that has developed since the late 

1990s). Second, a number of MNEs, for example, Atos Origin and CapGemini, which can be 

considered KIBS in their own right, are located in the western part of Utrecht whereas 

domestic-based KIBS are more concentrated near the campus of Utrecht University east of 

the city. All these locations can be characterised by their close proximity to the main 

highways connecting the region.  

Figure 3 indicates that KIBS start-ups tend to be concentrated in urban areas. The 

density of KIBS start-ups is rather high in the two largest cities of the region, Amsterdam 

and Utrecht. This corresponds to the general concentration pattern of KIBS presented in 

Figure 2. This can therefore be considered the first piece of evidence that new entries tend 

to be spatially concentrated within dense locations (see hypothesis 2). This can be 
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attributed to the fact that urbanisation economies, stimulate entrepreneurship (see Glaeser, 

2011; Wagner and Sternberg, 2004) 

 
FIGURE 3 ― KIBS-BIRTHS IN THE RANDSTAD NORTHWING 

 

Table 1 shows that the last decade has seen a significant growth in the number of KIBS. 

In terms of the total number of KIBS establishments, we note a growth of 85.6 percent in 

the period 2000-2009. Similarly, the total employment of KIBS in the region experienced a 

growth of 29.6 percent. The difference between the growth rates of establishments and 

employment indicates that the average firm size has decreased. This is especially 

attributable to an increased number of start-up firms in the region. The share of KIBS in the 

total employment of the Northwing area increased from 8 percent to 9 percent. The share 

of KIBS in the total number of establishments increased from 13 percent to 18 percent.  

When we look at the individual KIBS types, we see some profound differences between 

them although all types experienced growth. The largest growth of firm establishments in 

both absolute and relative terms can be observed in Economic Services, which has doubled 

its presence in the region. Also remarkable is the strong relative growth in terms of the 

number of establishments of the smallest group, the R&D Services. Furthermore, we 

observe, in particular, how for Technical & ICT Services and R&D Services the average firm 

size has declined although these types of KIBS are still, on average, the largest firms. 

Technical & ICT Services and Economic Services have the most start-ups during this period.  
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TABLE 1 ― NUMBER OF AND EMPLOYMENT IN KIBS IN 2000 AND 2009 IN THE RANDSTAD NORTHWING 

Type of KIBS 2000 2009 Change 
 Est. Empl. Est. Empl. Est. Empl. 

Economic Services  10,952 43,445 23,214 67,957 + 12,262 (112%) + 24,512 (56%) 
Marketing Services 6,922 26,293  10,577 32,101 + 3,655 (53%) + 5,808 (22%)  
Technical and ICT Services 5,956 49,277 10,461 54,706 + 4,505 (76%)  + 5,429 (11%) 
R&D Services  358 5,865 649 7,113 +291 (81%) + 1,248 (21%) 
Total KIBS  24,188 124,880 44,901  161,877  + 20,713 (86%) + 36,997 (30%) 
Total All Firms  184,023 1,604,816 254,925   1,804,687  + 70,902 (39%) + 199,871 (13%) 

 

V. Results 

A.     Localisation and co-agglomeration 

In this subsection, we first analyse the results of the localisation index   (see equation (3)) 

to test hypotheses 1 and 2. We ran 250 simulations to generate counterfactual location 

patterns for each industry.17 Figure 4 shows the results of the estimated kernel densities for 

KIBS and KIBS-births. It shows that KIBS and KIBS-births are all significantly localised. We 

find that the estimated kernel densities are above the global confidence band especially 

when the distance is small (less than 10 kilometres). It is striking that KIBS in 2009 are 

much more concentrated within shorter distances than were KIBS in 2000. Ellison and 

Glaeser (1997, 1999) and Bayer and Timmins (2007), among others, argue that natural 

advantages are a major reason for clustering. However, (unobserved) natural advantages 

remain fairly constant over time, so the difference in concentration may be attributable to 

the presence of Marshallian externalities, such as knowledge spillovers, access to 

specialised labour markets and suppliers. In the next section, we explore the importance of 

these types of externalities in more detail. 

Table 2 presents the results for the estimated localisation index   and the index for co-

agglomeration   for KIBS, KIBS start-ups, MNEs and also KIBS-subsectors. The table shows 

that all industries are significantly localised, although the values of   are substantially 

different between industries. First, the results confirm that KIBS have become more 

spatially concentrated between 2000 and 2009; the index more than quadruples. The 

results of subsectors reveal that there is substantial heterogeneity in the magnitude of the 

index. Especially marketing services and R&D services are relatively concentrated whereas 

technical and ICT services are hardly concentrated. It is also notable that economic services 

have become less spatially concentrated despite the general trend of KIBS to become more 

spatially concentrated. 

 

                                                             
17 For some industries, we also run 1,000 and 2,500 simulations, but the results were very similar. 
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(a) KIBS in 2000 (b) KIBS in 2009 

 
(c) KIBS-births in 2001 (d) KIBS-births in 2008 

FIGURE 4 ― KERNEL DENSITIES, LOCAL AND GLOBAL CONFIDENCE INTERVALS 
Notes: The black line represent the kernel density at a given distance, the dotted and 
dashed lines are the 5 percent local and global confidence bands, respectively. 
 

We also investigated whether KIBS-births are spatially concentrated. It appears that 

both in 2001 and in 2008 KIBS start-ups were significantly concentrated, which is in line 

with Figure 4. This suggests that spin-offs are more likely to locate close to the parental 

firm and start-ups are more likely to emerge in concentrations of KIBS. Although start-ups 

are concentrated, notice that the concentration of births has not increased between 2001 

and 2008. This may seem surprising, but start-ups do not necessarily have to follow the 

tendency of KIBS to become more spatially concentrated (Dumais et al., 2002; Duranton 

and Overman, 2008). 18  

                                                             
18 We may illustrate this with an example. Consider the case that KIBS are only located in two clusters 
in a region. Our localization measure will then find that KIBS are clustered more than can be expected 
from a random pattern. However, consider two entries of KIBS, one in each cluster. Then, the 
localization measure of KIBS-births will signify dispersion. 
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We further estimated the concentration index for MNEs. We observed that MNEs had a 

relatively strong tendency to concentrate, even relative to KIBS. This is in line with the 

results shown in Figure 2, which also suggests the clustering of multi-national enterprises. 
 

TABLE 2 ― LOCALISATION OF KIBS AND MNES 

       
 2000 2009 2000 

KIBS 0.030 0.127 0.038 
     Economic Services 0.037 0.013 0.029 
     Marketing Services 0.115 0.134 0.070 
     Technical and ICT Services 0.008 0.014 0.009 
     R&D Services 0.032 0.077 -0.147 
KIBS-births 0.064 0.023 0.028 
MNEs 0.083   

Note: KIBS-births refer to births in 2001 and 2008. We ran 250 Monte Carlo 
simulations for the counterfactual location patterns. 

 

We now turn to the results of the co-agglomeration index   (see Table 2). In general, 

knowledge intensive business services are co-agglomerated with multi-national 

enterprises. The new entries of KIBS are also co-agglomerated with multi-national 

enterprises. Between different subsectors there are noticeable differences. Economic 

services and especially marketing services tend to agglomerate with MNEs whereas R&D 

services are co-dispersed. So, distances between R&D services and MNEs are larger than we 

should expect from a randomly drawn location pattern. The main reason for this outcome is 

probably that R&D services tend to agglomerate near universities whereas MNEs prefer 

locations in the inner city.19 In the empirical analysis, we therefore may expect that MNEs 

have no or a negative impact on entries of R&D Services. Table 2 also shows that technical 

and ICT services are hardly co-agglomerated with MNEs. The main reason is probably that 

these generally small firms are relatively more footloose (with human capital as main 

resource) and hence do not have a strong tendency to localise. In the next section, we aim to 

distinguish between joint-localisation and co-localisation: we controlled for locational 

factors that may lead to joint-localisation (e.g. highways, dense cities, etc.) to verify the 

impact of MNEs and KIBS on the number of entries of KIBS. 

 

B.     Results from negative binomial regressions 

Based on the previous subsection, we established that KIBS entries tend to cluster at a local 

level and are spatially co-agglomerated with MNEs. In what follows, we assume that   

                                                             
19 The more technologically oriented faculties of the universities of Amsterdam (VU University) and 
Utrecht are located on (campus) science parks in the suburbs. 



- 24 - 
 

   , so that most of the weight of the estimated potentials is within 1.5 kilometres.20 In 

Table 3, negative binomial regressions are presented.  
 

TABLE 3 ― REGRESSION RESULTS OF THE IMPACT OF MNES AND KIBS ON KIBS-BIRTHS 
(Dependent variable: the number of KIBS-births per PC6-location) 

 (1) (2) (3) (4) 
MNEs   (log) 0.074 (0.013) *** 0.060 (0.022) *** 0.181 (0.038) *** 0.060 (0.028) ** 
KIBS   (log) 0.468 (0.031) *** 0.471 (0.040) *** 0.517 (0.061) *** 0.411 (0.052) *** 
Other Firms   (log) -0.307 (0.033) *** -0.266 (0.051) *** -0.219 (0.071) *** -0.245 (0.052) *** 
Distance to University (log)    -0.045 (0.025) * -0.059 (0.044)  -0.042 (0.024) * 
Distance to Schiphol (log)    0.088 (0.121)  0.343 (0.190) * 0.058 (0.126)  
Distance to Ramp (log)    -0.037 (0.046)  -0.223 (0.071) *** -0.047 (0.048)  
Distance to Station (log)    -0.012 (0.039)  -0.046 (0.065)  -0.075 (0.058)  
Highway <150m    0.206 (0.073) *** 0.304 (0.108) *** 0.235 (0.093) ** 
Railway line <150m    -0.060 (0.096)  0.131 (0.167)  -0.137 (0.113)  
Water <150m    0.101 (0.050) ** 0.043 (0.085)  -0.001 (0.081)  
Open Space <150m    0.162 (0.047) *** 0.260 (0.076) *** 0.109 (0.070)  
Green Heart    0.077 (0.197)  0.311 (0.385)  0.026 (0.198)  
Population Density (log)    -0.125 (0.015) *** -0.205 (0.023) *** -0.110 (0.025) *** 
Municipality FE (61) No Yes Yes Yes 
Log-likelihood -11,235.643 -11,072.352 -4,537.268 -11,056.970 
Vuong Z-Test  (Probability)    2.620 (0.004) 
Number of Locations 13,655 13,655 13,655 13,655 
Number of Births 6,275 6,275 2,357 6,275 
Notes: We selected locations that have more than 10 employees in 2000. In Specification (3), the 
dependent variable is the number of KIBS-births with at least three employees. Specification (4) is a 
zero-inflated negative binomial regression, where we include all variables except municipality dummies 
in the inflation equation in order to reach convergence (results are available upon request). The 
inflation equation is a Probit model. Robust standard errors are between parentheses. 
 *** Significant at the 0.01 level 
 ** Significant at the 0.05 level 
 * Significant at the 0.10 level 

 

When we include only the weighted employment of MNEs, KIBS and other firms in the 

regression, Specification (1), the MNEs have a statistically significant, but rather small, 

impact on KIBS-births. Doubling the weighted employment in MNEs   leads to a 5.1 percent 

increase in KIBS-births.21 An area with many KIBS firms is likely to generate more KIBS-

births. Doubling the weighted employment in KIBS   leads to an increase of KIBS-births of 

32 percent. In contrast, concentrations of firms other than KIBS lower the probability of 

births. Doubling the weighted employment in other firms   leads to a decrease in KIBS-

births of 21 percent. This is in line with previous studies that found localisation (own-

                                                             
20 We test for robustness of the choice of   in the sensitivity analysis in Appendix B. We then also 
include locations with more than respectively 5 and 15 employees in 2000. It is shown that the 
results are reasonably robust. 
21 This is calculated as follows:                    
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industry) factors to be more important than urbanisation (between-industry) factors (Head 

et al., 1995; Guimarães et al., 2000; Figueiredo et al., 2002; Rosenthal and Strange, 2003; 

Barrios et al., 2006). The positive effect of nearby KIBS on births is also in accordance with 

previous results, where we observed a considerable increase in the concentration of KIBS 

between 2000 and 2009. In Specification (2), which is our preferred specification, we 

included a range of control variables as well as municipality fixed effects. The specification 

shows that the coefficients are very comparable to those presented in Specification (1), 

suggesting that the variables of interest are not strongly correlated to observed non-local 

(natural) advantages. The effect of MNEs is now slightly lower: doubling of   leads to an 

increase in births of 4.2 percent. The coefficient of KIBS   is almost identical.22  

In Specifications (1) and (2) we took into account KIBS-births of all sizes. It may well be 

that small KIBS firms (one or two employees) make different location decisions than do 

larger start-ups. For example, entrepreneurs may work from home, so their location 

decision is a joint-decision about where to work and live. It may therefore be expected that 

larger KIBS have a stronger preference to locate near MNEs and other KIBS. Specification 

(3), where we only selected births with at least three employees, confirms this suggestion. 

Doubling the weighted employment in MNEs leads to an increase in births of 13 percent, 

which is much higher than the effect of 4.2 percent. Additionally, doubling the weighted 

employment in KIBS leads to an increase in start-ups of 36 percent, which is slightly higher 

than the effect found in the previous specifications.   

In Specification (4), we estimated a zero-inflated, negative binomial regression (for all 

births) because the number of zeroes (PC6 areas without any KIBS-births) may be 

excessive (see as an illustration Figure A1 in Appendix A). It appears that the results are 

very similar to those of Specification (2). The Vuong test highlights the statistical 

significance of the improvement by estimating the zero-inflated model, but because the 

model leads to very similar results for the variables of interest, we prefer presenting and 

interpreting the results of the standard negative binomial regressions. 

                                                             
22 One may argue that our estimates are suffering from an omitted variable bias: unobserved natural 
advantages may be correlated with the density measures and may partly explain the positive effect of 
our density measures (see e.g. Ellison and Glaeser, 1997; 1999; Bayer and Timmins, 2007). We 
cannot rule out the possibility that the effect of agglomeration economies is overstated, because we 
lack good instruments. Note, however, that we include municipality fixed effects that should correct 
for unobserved advantages at the municipality level and, more important, the estimates of 
Specification (1) and (2) are very similar, suggesting that at least non-local natural advantages are 
not correlated with out density measures. Recent empirical studies also show that controlling for 
endogeneity only slightly reduces the effects of agglomeration economies (see Combes et al., 2010; 
Puga, 2010; and a meta-analysis of Melo et al., 2008). 
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The control variables on location factors are in general plausible. Population density has a 

negative effect, suggesting that there are crowding effects (commonly found in the 

Netherlands, see Broersma and Oosterhaven, 2009). Locations near highways attract about 

21 percent more KIBS, which is not surprising because so-called sight-locations are 

considered attractive (De Vor and De Groot, 2008; Olden, 2010). Locations near open 

spaces (amenities) attract about 16 percent more births. Proximity to universities, related 

to the innovation generation hypothesis of KIBS, only has a small effect on attracting new 

KIBS births. Proximity to railways and railway stations does not have a significant relation 

with KIBS births. 

The populations of KIBS and MNEs are known for their heterogeneity. It may well be 

that a separation of KIBS and MNEs according to function, sector or market will yield 

different co-location behaviour. To test for this, the next section refines the analyses by 

investigating whether the effects of MNEs and KIBS are different for different KIBS and 

MNE subpopulations. We first focus on KIBS subsectors. We then examine whether the 

effects are different when we take into account employment in MNE-KIBS compared to 

MNEs that are not KIBS, MNE headquarters and MNEs that are subsidiaries. Finally, we 

examine whether the location choices of survivors and deaths are different. 

 

C.     Results for different sectors 

It has been argued that economic geography should look more deeply into micro-

heterogeneity in order to understand how firm-specificity impacts the intensity of 

agglomeration economies (Ottaviano, 2011). Shearmur and Alvergne (2002) show 

differentiated location patterns for KIBS subsectors while Shearmur and Doloreux (2008) 

demonstrate that the innovative capacity of KIBS first decreases with distance to the CBD 

and then increases again. Coe and Townsend (1998) illustrate how the cumulative 

causation of growth of populations of some types of KIBS only occurs at some locations in 

the Greater London region. The heterogeneity of KIBS thus generates differentiated 

outcomes. Results of negative binomial regressions allowing for this heterogeneity are 

presented in Table 4. It appears that focusing on the KIBS subsector indeed reveals 

heterogeneity with respect to locational preferences and MNEs.  

Specification (5) indicates that the presence of multi-national enterprises does not 

influence the location decisions of economic services start-ups whereas already existing 

KIBS foster the births of these firms: doubling the weighted employment in KIBS increases 

the number of births by 41 percent. For start-ups in Marketing and Advertisement and in 

Technical and IT services, the presence of multi-national enterprises is more important, as 
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already suggested by Rodenburg et al. (2010).23 For Research and Development 

(Specification (8)), other KIBS are relatively important: doubling the weighted employment 

in KIBS leads to 38 percent more births. In line with results of Section V.A, it is clear that 

MNEs do not have a significant impact on the number of entries of R&D services. In contrast 

to analysis of all KIBS (Specification (2)), we find that proximity to universities is an 

important driver of R&D births: doubling the distance to a university leads to a decrease in 

R&D births of 27 percent, suggesting the presence of local university knowledge spillovers, 

which is in line with Woodward et al. (2006). Note, however, that the number of R&D births 

is relatively small, so the results are more suggestive than those of other subsectors.  
 

TABLE 4 ― REGRESSION RESULTS OF THE IMPACT ON KIBS-BIRTHS FOR DIFFERENT SECTORS 
(Dependent variable: the number of KIBS-births per PC6-location) 

 (5) (6) (7) (8) 
 Economic services Marketing services IT services R&D services 
MNEs   (log) 0.013 (0.029)  0.068 (0.032) ** 0.109 (0.034) *** -0.066 (0.117)  

KIBS   (log) 0.586 (0.056) *** 0.326 (0.051) *** 0.401 (0.060) *** 0.555 (0.215) *** 
Other Firms   (log) -0.339 (0.068) *** -0.178 (0.056) *** -0.133 (0.081) * -0.412 (0.269)  
Distance to University (log) -0.006 (0.035)  -0.014 (0.038)  -0.029 (0.042)  -0.383 (0.072) *** 
Distance to Schiphol (log) -0.163 (0.142)  0.159 (0.200)  0.394 (0.234) * 0.082 (0.546)  
Distance to Ramp (log) 0.017 (0.060)  0.074 (0.073)  -0.221 (0.065) *** -0.045 (0.214)  
Distance to Station (log) -0.088 (0.052) * 0.076 (0.059)  -0.028 (0.059)  0.061 (0.176)  
Highway <150m 0.208 (0.097) ** 0.146 (0.097)  0.249 (0.112) ** 0.302 (0.261)  
Railway line <150m -0.202 (0.115) * -0.01 (0.146)  -0.031 (0.149)  -0.357 (0.484)  
Water <150m 0.092 (0.063)  0.225 (0.073) *** 0.048 (0.080)  -0.449 (0.225) ** 
Open Space <150m 0.205 (0.060) *** 0.055 (0.073)  0.211 (0.072) *** 0.249 (0.202)  
Green Heart 0.369 (0.238)  -0.497 (0.448)  0.040 (0.423)  0.614 (0.844)  
Population Density (log) -0.124 (0.019) *** -0.083 (0.024) *** -0.137 (0.022) *** -0.129 (0.066) * 
Municipality FE (61) Yes Yes Yes Yes 
Log-likelihood -6,557.686 -4,433.235 -4,814.334 -722.314 
Number of Locations 13,655 13,655 13,655 13,655 
Number of Births 2,585 1,480 1,702 154 
Notes: See Table 2. The dependent variables in Specifications (5), (6), (7) and (8) are respectively the 
number of births in economic services, marketing services, IT services and R&D services. 

 
D.     Heterogeneity in MNEs and results for survival and deaths 

In this subsection, we first investigate whether there are different impacts of MNE-KIBS 

versus MNEs that are not KIBS at birth. Secondly, we investigate whether MNE 

headquarters and MNEs that are subsidiaries have different impacts on the number of KIBS 

births at a certain location. Results are presented in Table 5. Specification (9) shows that, 

                                                             
23 Please note the difference with table 2. In table 2 Technical & IT services as a total population is 
hardly co-agglomerated with MNEs, whereas Specification 5 shows that MNEs are however 
significant  for start-ups in Technical & IT services  
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conditional on employment in KIBS, MNEs that are not KIBS have a positive, significant 

impact while MNEs that are at the same time KIBS do not have any statistically significant 

impact on KIBS-births. This suggests that proximity to potential customers who offer 

complementary activities is more important than the proximity to MNE-KIBS that are likely 

to offer competing services. Another explanation might be that MNEs outsource certain 

internal services such as IT, which will be consequently provided by KIBS spin-offs that 

locate nearby.  
 

TABLE 5 ― REGRESSION RESULTS OF THE IMPACT ON KIBS-BIRTHS: DIFFERENT MNES AND SURVIVAL 
(Dependent variable: the number of KIBS-births per PC6-location) 

 (9) (10) (11) (12) 
 MNE KIBS MNE HQs KIBS-Survivors KIBS-Deaths 

MNEs KIBS      (log) 0.004 (0.021)           
MNEs no KIBS        (log) 0.058 (0.018) ***          
MNEs HQ    (log)    -0.017 (0.019)        
MNEs no HQ      (log)    0.077 (0.022) ***       
MNEs   (log)       0.078 (0.027) *** 0.038 (0.027)  
KIBS   (log) 0.473 (0.043) *** 0.474 (0.041) *** 0.461 (0.054) *** 0.481 (0.044) *** 
Other Firms   (log) -0.268 (0.052) *** -0.264 (0.051) *** -0.346 (0.064) *** -0.181 (0.054) *** 
Distance to University (log) -0.043 (0.025) * -0.050 (0.025) ** -0.073 (0.029) ** -0.015 (0.032)  
Distance to Schiphol (log) 0.087 (0.120)  0.104 (0.122)  0.204 (0.158)  0.037 (0.149)  
Distance to Ramp (log) -0.047 (0.046)  -0.032 (0.046)  0.061 (0.056)  -0.127 (0.054) ** 
Distance to Station (log) -0.015 (0.039)  -0.012 (0.039)  0.003 (0.045)  -0.028 (0.051)  
Highway <150m 0.212 (0.073) *** 0.215 (0.073) *** 0.112 (0.098)  0.304 (0.082) *** 
Railway line <150m -0.049 (0.095)  -0.061 (0.096)  0.019 (0.106)  -0.143 (0.119)  
Water <150m 0.103 (0.050) ** 0.100 (0.050) ** 0.139 (0.059) ** 0.062 (0.062)  
Open Space <150m 0.160 (0.047) *** 0.165 (0.047) *** 0.219 (0.058) *** 0.115 (0.056) ** 
Green Heart 0.068 (0.198)  0.085 (0.197)  -0.268 (0.259)  0.394 (0.284)  
Population Density (log) -0.124 (0.015) *** -0.128 (0.016) *** -0.093 (0.018) *** -0.149 (0.018) *** 
Municipality FE (61) Yes Yes Yes Yes 
Log-likelihood -11,070.872 -11,069.186 -6,953.482 -7,450.512 
Number of Locations 13,655 13,655 13,655 13,655 
Number of Births 6,275 6,275 2,873 3,402 

Notes: See Table 2. The dependent variable in Specification (11) is the number of KIBS-births that still 
exist after 5 years, while Specification (12) indicates the number of births that have not survived. 

 

In Specification (10), we separate MNEs in headquarters and non-headquarters. We may 

expect that headquarters are more important for KIBS-births because they are involved in 

command and control activities and are concentrations of human capital, suggesting that 

more knowledge is potentially spilled over. On the other hand, headquarters are more likely 

to still perform some services in house compared to their subsidiaries. Furthermore, in the 

case that MNE headquarters do contract KIBS, they are more likely to do so further afield or 

only to large and established KIBS with a global reputation that tend to concentrate near 

the head offices of clients (Aslesen and Jakobson, 2006). Likewise, the location of MNE 
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headquarters is expected to be associated with higher property values and office rents, 

creating an entry barrier for start-up firms. This is not to suggest that MNE headquarters 

are not responsible for the birth of KIBS or for the survival of KIBS start-ups, but only that 

in most cases these start-ups will probably be located at some comfortable distance to the 

CBD, as suggested by Shearmur and Alvergne (2002). The results show that only MNEs that 

do not perform headquarter services have a statistically significant impact on KIBS-births. 

An important issue in the identification of agglomeration economies is that already 

advantageous locations tend to produce more productive firms (which have a greater 

probability of surviving) (Ottaviano, 2011). It has also been argued that survivors in 

particular are very important to the stability of a regional economy (Brüderl et al., 1992; 

Stam, 2010). We therefore investigated the impact of location attributes (of the year 2000) 

on the births of survivors (which we define as firms that still exist five years later) and 

deaths (those firms that no longer exist after five years). Specification (11) and (12) present 

the results of births of survivors and deaths, respectively. Specification (11) shows that the 

effect of multi-national enterprises is larger than in Specification (2). On the other hand, we 

observe that MNEs do not influence the locational pattern of deaths significantly 

(Specification (12)). These results indicate that more successful entrepreneurs prefer 

locations nearby MNEs, ceteris paribus, likely because they expect that MNEs will increase 

their profits and chance of survival.24 

 

VI. Conclusions and discussion 

The relationship between knowledge intensive business services (KIBS) and multi-national 

enterprises (MNEs) within the regional economy has been viewed as favourable for urban 

and regional dynamics. The impact of MNEs on the births of KIBS has, however, rarely been 

tested. Instead, empirical analysis of clustering of firms is in general hampered by a lack of 

micro-level research methodologies (and data) that capture sectoral and local 

heterogeneity adequately, facilitating hypotheses to be formulated and tested. Location 

factors have been tested for industrial location patterns and dynamics already longer, but 

for business service firms this research is only emerging lately. Missing in this research is, 

related to the micro data and point-estimation arguments, a true test for the co-location and 

co-evolution of MNEs and KIBS, that may be considered a useful addition to the location 

factors literature. Reasoning from MNEs location to the attraction of newly established 

(births) of KIBS, such a conceptualization would enable us to more precisely determine 

                                                             
24 Further research could study the importance of nearby MNEs and KIBS on survival rates of KIBS-
births more thoroughly, e.g. by estimating Cox-regressions (see e.g. Neffke et al., 2011). 
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firm-level spatial (cluster) determinants of economic growth and innovation, a feature 

already suggested by newly developed theories that have not much been tested empirically 

on micro-economic level, although they are micro-economic in nature. Related to this, we 

are interested in (new) policy strategies that are suggested by this conceptual framework.  

In this paper we have analysed the location of new entries of knowledge intensive 

business services in a regionalised service economy (the Northwing of the Dutch Randstad), 

by using a continuous space framework. More specifically, we applied the point pattern 

methodology of Duranton and Overman (2005) and estimated conditional logit models. The 

Northwing of the Randstad equals other “global city-regions” in Europe, like Frankfurt, 

Lombardy, Catalunia, and Bavaria in size, density, sector structure, and other important 

location factors (Thissen et al., 2012), and therefore forms a good case study with wider 

implications of our outcomes than only the Dutch case. Based on propositions derived from 

the research literature, we addressed five hypotheses. The first main finding of the analysis 

is the confirmation of our hypothesis that KIBS have become more spatially concentrated 

over time. This could be tested accurately with a co-location analysis based on individual 

KIBS data. The spatial concentration of KIBS is both in city centres (of Amsterdam and 

Utrecht) and in more suburban locations, near university locations, Schiphol airport and 

good accessible locations with space for expanding. We secondly hypothesized that KIBS-

births are spatially concentrated and co-agglomerated with MNEs. As this was confirmed in 

our analysis, we further elaborated on two important determinants of KIBS births. We 

hypothesized, in line with the literature, that the presence of MNEs fosters the births of 

KIBS (hypothesis 3).  KIBS births have a new locational decision to make, as opposed to 

MNEs that are generally larger and older, already located in the region and embedded in 

global networks of subsidiaries, We therefore argue that causality runs from MNEs to KIBS 

births location. We found this relation to be present, although this effect is rather small 

compared to our fourth hypothesized relation, namely that the existing population of KIBS 

has an impact on newly created KIBS (births). This relation is found much more profound 

than the relation of MNEs with KIBS-births. Location factors that are significantly related to 

KIBS births are physical accessibility (proximity to highways), and the proximity to open 

space, the Green Heart and open water, indicating a role for amenities, but also for 

restricting zoning regimes imposed by local, regional and even national governments. 

Population density is negatively related to KIBS births in all specifications – confirming the 

congestion and crowding effects of high-density in this part of the Netherlands (see 

Broersma and Oosterhaven, 2009). Finally, because our fifth hypothesis stated that firm 

heterogeneity plays an important role in explaining the existence of agglomeration 
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economies (see Ottaviano, 2011), we tested the relations between MNEs and KIBS births for 

four different subsectors of KIBS (economic services, marketing and advertising, IT-firms 

and R&D-oriented firms) and for various sizes and ownership structures of firms. We found 

that the effect of MNEs is relatively more important for marketing and IT services KIBS 

births as well as for entries with a larger workforce. R&D-oriented KIBS births (relatively 

small in number) are more related to proximity to universities (important for the suggested 

innovative character of these KIBS), while births of KIBS specialized in economic services 

are more related to the existing KIBS population. These insights in the heterogeneity in 

KIBS location behaviour is important, as has been pointed out already by Shearmur and 

Alvergne (2002), who found that different sub-sectors of KIBS display combinations of both 

concentration and dispersal within the Greater Paris metropolitan region. They argued that 

this depends on the markets served (local, global) and on the internal structure of KIBS 

establishments. Insights in these aspects are important for policy conclusions.   

As our analysis highlights, the heterogeneity in the relations between populations of 

MNEs, KIBS and KIBS births, this should be reflected in policy and development strategies. 

The Dutch government has ambitious plans to use precisely the MNE-KIBS interaction and 

co-location in the region for policy development. Within the ever pervasive discourse of 

‘urban competition’, economic policy in many cases focuses on the attraction and 

acquisition of head offices of global corporations or on stimulating manufacturing-related 

R&D within industrial clusters (Bristow, 2005). In the latter case, such ‘triple helix’-like 

innovation policy tends to ignore the role of KIBS in generating innovative capacity among 

their clients. This can be attributed to the fact that innovations within manufacturing-

related R&D are far more ‘measurable’, which makes policy-makers more easily convinced 

of the value of their policy support. While we do not want to downplay the importance of 

these types of innovation for the economy as a whole, we do endorse Wood’s (2009) 

observation that such innovation policy ignores the urban bias of KIBS and their 

contribution to the competitiveness of their clients. While strategies of acquisition and 

concentration of MNEs might result in improved centrality of the city in terms of corporate 

decision-making power (Wall et al., 2011), our research shows additional benefits to the 

regional economy in terms of interactions between KIBS and their MNE-clients. Our 

analyses also show that within the ‘regionalized service economy’ (Coe and Townsend, 

1998; Strambach, 2008), different place-based development strategies apply for locations 

characterized by different location factors within such urban regions. Good physical local 

and (inter)national accessibility, the offering of space (outside but nearby the most densely 

populated areas) and amenities are potentially useful investment strategies. More 
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importantly, the co-evolving MNE-KIBS and KIBS-KIBS dynamics mainly seem to sustain 

themselves, rendering investment strategies in location factors as facilitating and not 

primary guiding. We also show that specializations in different types of KIBS induce 

different relations with MNEs and location factors. Universities are more important for 

R&D-based KIBS births, while MNEs show strongest relations with IT and marketing KIBS 

births. This heterogeneity requires skills and entrepreneurship to be developed on various 

levels of the city and region simultaneously, which can be promoted by local governments 

as well (Glaeser, 2011). 

While our analysis fills a research gap in the field of micro-level co-agglomeration and 

urban and regional development (in our case of MNEs and KIBS), limitations also apply to 

our research.  In further research, we suggest that a distinction be made between start-ups 

and spin-offs, which has not been the case in this paper (mainly because of data 

limitations). We expect that spin-offs will have a better chance of survival and growth than 

start-ups because they will likely follow the routines from the parent company (see Klepper 

and Sleeper, 2005). The sectoral and functional heterogeneity that showed important in our 

analysis should be sustained in such analyses. Future research should also focus on survival 

analyses of KIBS and investigate whether the survival rate of KIBS is influenced by the 

presence of nearby MNEs and other KIBS. An additional line of inquiry might be the 

conceptualisation and further empirical (causal) analysis of the co-evolutionary dynamics 

between KIBS and MNEs. The literature on international business economics considers how 

MNE subsidiaries try to strengthen their position within their own corporate network by 

studying the processes within local clusters (see Beugelsdijk et al., 2010). The strategic and 

commercial engagement of the MNE-subsidiary with local based KIBS can result in a change 

of firms’ routines and can increase their dynamic capabilities. Indeed, acquiring 

competences and functional mandates through strategic partnerships with locally based 

KIBS might be a relevant strategy of the MNE-subsidiary to strengthen its position within 

the overall MNE-corporate structure. Another form of co-evolution is the move of KIBS into 

vertical knowledge domains in which they start to specialise in delivering services to 

specific industries.  

 

  



- 33 - 
 

 
References 

Almus, M., Egeln, J. and Engel, D, (2001), Determinanten Regionaler Unterschiede in der 

Gründungshäufigkeit Wissenintensiver Dienstleister, Jahrbuch für Regionalwissenschaft, 21: 25-

51.  

Avnimelech, G. and Feldman, M.P. (2010), The Regional Context of Corporate Spawning, Paper 

presented at the DRUID Summer Conference on ‘Opening up Innovation. Strategy, Organization 

and Technology’, Imperial College London Business School,  16-18 June 2010.  

Aslesen, H.W. and Jakobson, S.-E (2006), The Role of Proximity and Knowledge Interaction between 

Head Offices and KIBS, Tijdschrift  voor Economische en Sociale Geografie, 98 (2): 188-201.   

Audretsch, D. and Feldman, M.P. (1996), R&D Spillovers and the Geography of Knowledge and 

Innovation,  American Economic Review 86 (3): 630-640.  

Barrios, S., Görg, H. and Strobl, E. (2006). Multinationals’ Location Choice, Agglomeration Economies, 

and Public Incentives. International Regional Science Review 29(1): 81-107. 

Bathelt, H., Malmberg, A.   and  Maskell, P. (2004), Clusters and Knowledge: Local Buzz and Global 

Pipelines and the Process of Knowledge Creation, Progress in Human Geography 28:31-56.  

Bayer, P., Timmins, C. (2007), Estimating Equilibrium Models of Sorting Across Locations. The 

Economic Journal 117: 353-374. 

Bennett, R.J., Bratton, W.A. and Robson, P.J. (2000), Business Advice: The Influence of Distance, 

Regional Studies 34 (9): 813-828.   

Beugelsdijk, S., McCann, P. and Mudambi, R. (2010), Introduction: Place, Space and Organization- 

Economic Geography and the Multinational Enterprise, Journal of Economic Geography 10: 485-

493.  

Boschma, R. A. (2005), Proximity and Innovation: A Critical Assessment. Regional Studies, 39: 61-74. 

Briant, A., Combes, P.P. and Lafourcadem M. (2010), Dots to boxes: Do the size and shape of spatial 

units jeopardize economic geography estimations? Journal of Urban Economics 67: 287-302. 

Bristow, G. (2005), Everyone’s a ‘winner’: Problematizing the Discourse of Regional 

Competitiveness”. Journal of Economic Geography 5:  285-304. 

Broersma, L. and J. Oosterhaven (2009), Regional labor productivity in the Netherlands: evidence of 

agglomeration and congestion effects, Journal of Regional Science 49: 483-511. 

Brüderl, J., Preisendorfer, P. and Ziegler, R. (1992), Survival Chances of Newly Founded Business 

Organizations, American Sociological Review, 57 (2): 227-242. 

Buitelaar, E., Lagendijk, A. and Jacobs, W. (2007), A Theory of Institutional Change: Illustrated by 

Dutch city-provinces and Dutch land policy, Environment & Planning A, 39: 891-908.  

Capello, R. (2007), Regional economics. London: Routledge. 

Cornet, M.  and  Rensman,  M. (2001), The Location of R&D in the Netherlands: Trends, Determinants 

and Policy. CPB, The Hague. . 

http://www.sciencedirect.com/science/article/pii/S0094119009000813?_rdoc=5&_fmt=high&_origin=browse&_srch=doc-info(%23toc%236934%232010%23999329996%231751099%23FLA%23display%23Volume)&_docanchor=&_ct=16&_refLink=Y&_zone=rslt_list_item&md5=f914db9dbeeeab2f4918e514e092e7d9
http://www.sciencedirect.com/science/article/pii/S0094119009000813?_rdoc=5&_fmt=high&_origin=browse&_srch=doc-info(%23toc%236934%232010%23999329996%231751099%23FLA%23display%23Volume)&_docanchor=&_ct=16&_refLink=Y&_zone=rslt_list_item&md5=f914db9dbeeeab2f4918e514e092e7d9
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-9787.2008.00601.x/abstract;jsessionid=5FAD321EBB526483332399CB18FDCD3D.d01t01?systemMessage=Due+to+essential+maintenance%2C+access+to+the+Online+Library+will+be+disrupted+on+Sunday%2C+19th+Dec+%2710+between+10%3A00-12%3A00+GMT.
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-9787.2008.00601.x/abstract;jsessionid=5FAD321EBB526483332399CB18FDCD3D.d01t01?systemMessage=Due+to+essential+maintenance%2C+access+to+the+Online+Library+will+be+disrupted+on+Sunday%2C+19th+Dec+%2710+between+10%3A00-12%3A00+GMT.


- 34 - 
 

Coe, N.M. and Townsend, A.R. (1998), Debunking the Myth of Localized Agglomerations: the 

Development of a Regionalized Service Economy in South-East England, Transactions of the 

Institute of British Geographers 23: 385-404.  

Combes, P.P., Duranton G. and Gobillon,  L. (2008), Spatial Wage Disparities: Sorting Matters! Journal 

of Urban Economics 63, 723-742. 

Combes, P.P., Duranton, G., Gobillon, L., and Roux, S. (2010). Estimating Agglomeration Effects with 

History, Geology and Worker Fixed Effects. In: Glaeser, E.L. (ed.). Agglomeration Economies. 

Chicago, IL: University of Chicago Press, 15-66. 

Cooke, P. (2001), Regional Innovation Systems, Clusters and the Knowledge Economy, Industrial and 

Corporate Change 10, 945-974. 

De Bok, M. and F. van Oort (2011), Agglomeration economies, accessibility and the spatial choice 

behavior of relocating firms. Journal of Transportation and Land Use 4: 5-24. 

De Graaff, T., F.G. van Oort and R. Florax (2012), Modeling regional population-employment dynamics 

across different sectors of the economy. Journal of Regional Science 52: 60-84. 

De Vor, F. and De Groot , H. (2008), Agglomeration Externalities and Localized Employment Growth: 

the Performance of Industrial Sites in Amsterdam. Annals of Regional Science 44, 409-431. 

Den Hertog, P.D. (2000), Knowledge-Intensive Business Services as Co-producers of Innovation, 

International Journal of Innovation and Management 4 (4): 491-528 

DiPasquale, D. and W.C. Wheaton (1996), Urban Economics and Real Estate Markets. New Jersey: 

Prentice Hall. 

Dumais, G., Ellison, G. and Glaeser E.L. (2002), Geographic Concentration as a Dynamic Process. 

Review of Economics and Statistics 84: 193-204.  

Duranton, G. and Overman, H.G. (2005), Testing for Localization Using Micro-Geographic Data. Review 

of Economic Studies 72, 1077-1106. 

Duranton, G. and Overman, H.G. (2008), Exploring the Detailed Location Pattern of U.K. 

Manufacturing Industries using Micro-Geographic Data, Journal of Regional Science 48(1): 213-

243. 

Ellison, G. and Glaeser, E.L. (1997). Geographic Concentration in US Manufacturing Industries: A 

Dartboard Approach. Journal of Political Economy 105(5): 889-927. 

Ellison, G. and Glaeser, E.L. (1999). The Geographic Concentration of Industry: Does Natural 

Advantage Explain Agglomeration? American Economic Review 89(2): 311-316. 

Ellison, G., Glaeser, E.L. and Kerr, W.R. (2010). What Causes Industry Agglomeration? Evidence from 

Coagglomeration Patterns. American Economic Review 100: 1195-1213. 

Engel, D. and Steil, F. (1999), Dienstleistungsneugründungen in Badem-Württemberg. Arbeidsbericht 

der Akademie für Technikfolgenabschätzung in Baden-Württemberg, 139.  

Ernst, D. and Kim, L. (2002), Global Production Networks, Knowledge diffusion and local capability 

formation, Research Policy 31:1417-1429.  

http://onlinelibrary.wiley.com/doi/10.1111/jors.2012.52.issue-1/issuetoc


- 35 - 
 

Feser, E.J. and S.H. Sweeney (2002), Theory, Methods and a Cross-Metropolitan Comparison of 

Business Clustering. In: P. McCann (ed.), Industrial Location Economics. Cheltenham: Edward 

Elgar: 222-259. 

Figueiredo, O., Guimarães, P. and Woodward, D. (2002). Home-Field Advantage.: Location Decisions 

of Portuguese Entrepreneurs. Journal of Urban Economics 52(2): 341-361. 

Frenken, K., Van Oort, F. and Verburg, T. (2007), Related Variety, Unrelated Variety and Regional 

Economic Growth. Regional Studies 41, 685-697. 

Glaeser, E.L., Kallal, H.D., Scheinkman, J.A. and Shleifer, A. (1992). Growth in Cities. Journal of Political 

Economy 100(6): 1126-1152. 

Glaeser, E.L. (2011), The Triumph of the City. New York: Penguin Press. 

Gordon, I. and P. McCann (2000), Industrial clusters: complexes, Agglomeration and/or Social 

Networks? Urban Studies 37: 513-532. 

Guimarães, P., Figueiredo, O. and Woodward, D. (2000). Agglomeration and the Location of Foreign 

Direct Investment in Portugal. Journal of Urban Economics 47: 115-135. 

Guimarães, P., Figueiredo, O. and Woodward, D. (2003). A Tractable Approach to the Firm Location 

Decision Problem. The Review of Economics and Statistics 85(1): 201-204. 

Guimarães, P., Figueiredo, O. and Woodward, D. (2004). Industrial Location Modelling: Extending the 

Random Utility Framework. Journal of Regional Science 44(1): 1-20. 

Hayter, R. (1997), The dynamics of industrial location. The factory, the firm and the production system. 

Oxford: Wiley 

Head, K., Ries, J. and Swenson, D. (1995). Agglomeration Benefits and Location Choice: Evidence from 

Japanese Manufacturing Investments in the United States. Journal of International Economics 38: 

223-247. 

Henderson, J.V. and Ono, Y. (2008). Where do Manufacturing Firms Locate their Headquarters? 

Journal of Urban Economics 63(2): 431-450. 

Hipp, C. (1999), Knowledge-Intensive Business Services in the New Mode of Knowledge Production, 

AI & Society 13: 88-106.  

Holl, A. (2004) Manufacturing Location and Impacts of Road Transport Infrastructure: Empirical 

Evidence from Spain. Regional Science and Urban Economics 34: 341- 363 

Hutton, T.A. (2008), The new economy of the inner city. Restructuring, regeneration and dislocation in 

the twenty-first-century metropolis. London: Routledge. 

Keeble, D. and Nachum, L. (2002), Why do Business Service Firms Cluster? Small Consultancies, 

Clustering and Decentralization in London and Southern England. Transactions of the Institute of 

British Geographers 27(1): 67-90. 

Klepper, S. and Sleeper,  S. (2005), Entry by spinoffs, Management Science, 51 (8): 1291-1306.  

Klier, T. and McMillen, D.P. (2008), Evolving Agglomeration in the U.S. Auto Supplier Industry, Journal 

of Regional Science 48(1): 245-267. 

Knight, R.V. (1995), Knowledge-based Development: Policy and Planning Implications for Cities, 

Urban Studies, 32 (2): 225-260.   



- 36 - 
 

Knoben, J. (2008), Firm mobility and organizational networks. Innovation, embeddedness and economic 

geography. Cheltenham: Edward Elgar: 432-449.  

Koch A. and Stahlecker, T. (2006), Regional Innovation Systems and the Foundation of Knowledge 

Intensive Business services.  A Comparative Study in Bremen, Munich and Stuttgart, Germany, 

European Planning Studies 14 (2): 123-146.   

Malmberg, A. and  Maskell, P. (2006), Localized Learning Revisited , Growth & Change 37 (1), 1-18 

Martin, P., T. Mayer, and F. Mayneris (2008). Spatial Concentration and Firm-level Productivity in 

France. Technical Report CEPR Discussion Paper no. 6858, Centre for Economic Policy Research, 

London. 

Melo, P.C., Graham, D.J. and Noland, R.B. (2008), A Meta-Analysis of Estimates of Agglomeration 

Economies. Regional Science and Urban Economics 39: 332-342. 

Miles, I., Kastrinos, N., Flanagan, K., Bilderbeek, R., den Hertog, P., Huntink, W. and Bouman, M. 

(1995), Knowledge-intensive Business services. Users, Carriers and Sources of Information, Brussels: 

European Commission.  

Müller, E. and Zenker,  A. (2001), Business Services as Actors of Knowledge Transformation: the Role 

of KIBS in Regional and National Innovation Systems, Research Policy 30: 1501-1516.  

Müller, E. and  Doloreux , D. (2009), What We Should Know about Knowledge-Intensive Business 

Services. Technology in Society 31:64-72.  

Neumark, D., Z. Junfu, and B. Wall (2006). Where the Jobs Are: Business Dynamics and Employment 

Growth. Academy of Management Perspectives 20(4):79–94. 

Neffke, F.M.H., Henning, M. and Boschma, R. (2011). The Impact of Aging and Technological 

Relatedness on Agglomeration Externalities: A Survival Analysis. Journal of Economic Geography 

11: 1-33. 

Nooteboom, B. (2000), Learning by Interaction: Absorptive Capacity, Cognitive Distance and 

Governance, Journal of Management and Governance 4, 69-92.  

OECD (2005), Growth in Services. Fostering Employment, Productivity and Innovation, Paris: OECD. 

Ottaviano, G.I.P. (2011), ‘New’ New Economic Geography: Firm Heterogeneity and Agglomeration 

Economies, Journal of Economic Geography 11 (2): 231-240., 

Porter, M. (1996),Competitive Advantage, Agglomeration Economies and Regional Policy, 

International Regional Science Review,  19 (1/2): 85-91. 

Porter, M. (1995), The Competitive Advantage of the Inner City. Harvard Business Review  may-june, 

55-71. 

Puga, D. (2010). The Magnitude and Causes of Agglomeration Economies. Journal of Regional Science 

50 (1): 203-219 

Raspe, O. and Van Oort, F. (2006), The Knowledge Economy and Urban Economic Growth, European 

Planning Studies, 14 (9), 1209-1232.  

Reynolds, P., Storey, D.J. and Westhead, P. (1994), Cross-National Comparisons of the Variation in 

New Firm Formation Rates, Regional Studies, 28: 443-456.  



- 37 - 
 

Rodenburg, C., M. Burger and F. van Oort (2010), Internationale positie Noordvleugel in greenfield en 

brownfield investments. Amsterdam: Ernst & Young.  

Rosenthal, S.S. and Strange, W.C. (2003). Geography, Industrial Organisation, and Agglomeration. 

Review of Economics and Statistics 85(2): 377-393. 

Rosenthal, S. S. and W. C. Strange. (2004), Evidence on the nature and sources of agglomeration 

economies. In: J. V. Henderson and J.-F. Thisse, eds., Cities and Geography, volume 4 of Handbook 

of Regional and Urban Economics: 2119–2171. Elsevier. 

Santarelli, E. and Piergiovanni, R. (1995), The Determinants of Firm Start-up and Entry in Italian 

Producer Services, Small Business Economics, 7: 221-456,  

Sassen, S. (2002), Cities in a World Economy. In:  Fainstein, S.S. Campbell, S. (eds.),Readings in Urban 

Theory. Oxford: Blackwell Publishers, 32-56.. 

Sassen, S. (2010), Global Inter-City Networks and Commodity Chains: Any Intersections? Global 

Networks 10 (1): 150-63.  

Shearmur, R. and Alvergne, C. (2002), Intrametropolitan Patterns of High-order Business Service 

Location: A Comparative Study of Seventeen Sectors in Ile-de-France, Urban Studies 39: 1143-

1163.  

Shearmur, R. and  Doloreux, D. (2008), Urban Hierarchy or Local Buzz? High-Order Producer Services 

and (or) Knowledge-Intensive Business Service Location in Canada, 1991-2001, The Professional 

Geographer 60: 333-55.  

Shearmur, R and Doloreux, D. (2009), Place, Space and Distance: Towards a Geography of 

Knowledge-Intensive Business Service Innovation, Industry and Innovation 16 (1): 79-102.  

Silverman, B.W. (1986), Density Estimation for Statistics and Data Analysis. New York: Chapman and 

Hall. 

Simmie, J. and Strambach, S. (2006), The Contribution of KIBS to Innovation in Cities: an Evolutionary 

and Institutional Perspective, Journal of Knowledge Management, 10: 26-40.  

Stam, E. (2007), Why Butterflies Don’t Leave: Locational Behaviour of Entrepreneurial Firms, 

Economic Geography, 83 (1), p. 27-50.   

Stam, E. (2010), Entrepreneurship, Evolution and Geography, In: Boschma, R.A. and R. Martin (eds.)  

Handbook on Evolutionary Economic Geography, Cheltenham: Edward Elgar,139-161.   

Storper, M. (1997), The Regional World: Territorial Development in a Global Economy. New York: 

Guildford.  

Strambach, S. (2008), Knowledge-Intensive Business Services (KIBS) as Drivers of Multilevel 

Knowledge Dynamics. International Journal of Services Technology and Management, 10: 152-174. 

Taylor, P.J. (2004), World City Network: A Global Urban Analysis. London: Routledge. 

Thissen, M.J.P.M., F.G. van Oort, M.J. Burger, D. Diodato and A. Ruijs (2012), Revealed Regional 

Competition and Place-Based Development in Europe. The Hague: Netherlands Environmental 

Assessment Agency (PBL).  

Van Dijk, J. and P.H. Pellenbarg (2000), Firm Relocation Decisions in The Netherlands; an Ordered 

Logit Approach. Papers in Regional Science 79: 191-219. 



- 38 - 
 

Van Oort, F. (2004), Urban growth and innovation. Spatially bounded externalities in the Netherlands.  

Alderhot: Ashgate. 

Van Oort, F., M. Burger, J. Knoben and O. Raspe (2012), Multilevel Approaches and the Firm-

Agglomeration Ambiguity in Economic Growth Studies. Journal of Economic Surveys 26: 468-491. 

Van Oort, F., Van Aalst, I., Lambregts, B. and Meijers,  E. (2010), The Spatial Economy and Networks of the 

Northwing of the Randstad. Utrecht: Utrecht University 

Wall R.S., Burger, M.J., and Van der Knaap, G.A. (2011), The Geography of Global Corporate Networks: 

the Poor, the Rich and the Happy Few Countries. Environment and Planning A 43: 904-927. 

Wagner, J. and Sternberg, R. (2004), Start-up Activities, Individual Characteristics, and the Regional 

Milieu: Lessons for Entrepreneurship Support Policies from German Micro-Data. Annals of 

Regional Science 38; 219-40.  

Wood, P. (2009), Service Competitiveness and Urban Innovation Policies in the UK: the Implications 

of the ‘London Paradox’. Regional Studies 43(8): 1047-1059. 

Woodward, D., Figueiredo, O. and Guimarães, P. (2006). Beyond the Silicon Valley: University R&D 

and High-Technology Location. Journal of Urban Economics 2006: 15-32. 

 

Appendix A.     Data and descriptives 
 

TABLE A1 ― DEFINITION OF KIBS IN TERMS OF NACE INDUSTRY CLASSIFICATION 

KIBS category  NACE  Description  

Economic Services 64.1  Monetary intermediation 
64.2 Activities of holding companies 
64.3  Trusts, funds and similar financial entities 
64.9   Other financial service activities, except insurance and pension 

funding 
66.1.1 Administration of financial markets 
69.2 Accounting, bookkeeping and auditing activities; tax consultancy 
70.1  Activities of head offices 
70.2   Management consultancy activities 

Marketing Services  73.1 Advertising 
73.2 Market research and public opinion polling 

Technical & IT services  62.0.1 Computer programming activities  
62.0.2 Computer consultancy activities 

R&D services  72.1  Research and experimental development on natural sciences and 
engineering 

72.2 Research and experimental development on social sciences and 
humanities  
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TABLE A2 ― DESCRIPTIVE STATISTICS 

 Mean Std.Dev. Min. Max. 
KIBS births 0.442 1.261 0.000 65.000 
KIBS births – Survivors 0.202 0.680 0.000 43.000 
KIBS births – Deaths 0.240 0.801 0.000 22.000 
MNEs   396.290 866.154 0.000 15,584.258 
KIBS   312.621 403.098 0.000 4,787.828 
Other Firms   7,862.466 8,572.184 0.000 40,993.521 
Distance to University (km) 9.294 7.705 0.001 32.903 
Distance to Schiphol (km) 23.943 14.895 0.101 70.529 
Distance to Ramp (km) 2.772 1.895 0.065 12.826 
Distance to Station (km) 2.311 2.082 0.027 12.506 
Highway < 150m 0.107 0.310 0.000 1.000 
Railline < 150m 0.064 0.244 0.000 1.000 
Water < 150m 0.348 0.476 0.000 1.000 
Open Space <150m 0.427 0.495 0.000 1.000 
Green Heart 0.092 0.288 0.000 1.000 
Population Density (per km2) 5,010.223 5,110.174 1.000 24,568.132 
Number of Locations 13,655 
 

TABLE A3 ― CORRELATIONS 

 MNEs   KIBS   Other Firms   

MNEs   1.000   
KIBS   0.388 1.000  
Other Firms   0.329 0.869 1.000 

 

 

 

FIGURE A1 ― HISTOGRAM OF KIBS BIRTHS PER PC6-LOCATION 

 
Appendix B.     Robustness checks 

In this subsection we provide some robustness checks for the results presented in Section 

V. The results are presented in Table B2. Specifications (B1) and (B2) provide a robustness 
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check for the choice of the decay parameter  . When we choose    , most of the weight of 

the weighted employment measure is within 2.5 kilometers. The coefficient of KIBS is 

somewhat higher: doubling   leads to an increase in rents of 47 percent, but the effect of 

MNEs is now statistically insignificant. For higher values of  , the effects are similar to 

Specification (2), although the effect of KIBS is somewhat lower. In the preceding analysis, 

we only include locations that have more than 10 employees in 2000, which is an arbitrary 

value. In Specification (B3) and (B4) we include locations with more than respectively 5 

and 15 employees in 2000. It appears that the results are very comparable to those 

presented in Table 1. The effect of KIBS is slightly higher when we only select locations with 

more than 15 employees. 

In Table A3 it is shown that the correlation between the concentration of KIBS   and 

other firms   is reasonably high (0.869). Although potential multicollinearity should not 

affect the consistency of the estimated coefficients (only the magnitude of the standard 

errors), we also estimate equations where we include   or  . In Specification (B5) we 

exclude  . It is shown that the coefficient of MNEs is now only statistically significant at the 

20 percent level, because it picks up some of the negative effects of clustering of other 

firms. The coefficient of KIBS is still strongly positive and an order of magnitude larger than 

the coefficient of MNEs, which is in line with previous conclusions. In Specification (B6) we 

exclude  . It is then shown that the coefficient of MNEs is somewhat higher and the 

coefficient of other firms is now positive. This is not too surprising, as both the 

concentration of MNEs and other firms are positively correlated with the concentration of 

KIBS, which has a positive impact. 
 

TABLE B1 ― REGRESSION RESULTS OF THE IMPACT ON KIBS-BIRTHS: ROBUSTNESS CHECKS 
(Dependent variable: the number of KIBS-births per PC6-location) 

 (B1) (B2) (B3) (B4) (B5) (B6) 

         
Locations  
>5 empl. 

Locations  
>15 empl. 

Exclude   Exclude   

MNEs   (log) 0.026  0.046  0.048  0.064  0.300  0.124  
 (0.039)  (0.014) *** (0.019) *** (0.023) *** (0.021)  (0.020) *** 
KIBS   (log) 0.673  0.409  0.444  0.493  0.341    
 (0.077) *** (0.027) *** (0.035) *** (0.043) *** (0.031) ***   
Other Firms   (log) -0.411  -0.123  -0.240  -0.293    0.117  
 (0.086) *** (0.032) *** (0.040) *** (0.058) ***   (0.037) *** 
Control Variables (10) Yes Yes Yes Yes Yes Yes 
Municipality FE (61) Yes Yes Yes Yes Yes Yes 
Log-likelihood -11,155.068 -10,967.011 -14,784.065 -9,226.403 -11,091.626 -11,177.551 
Number of Locations 13,655 13,655 19,069 11,014 13,655 13,655 
Number of Births 6,275 6,275 7,610 5,212 6,275 6,275 
Notes: See Table 2. In Specification (B1)      and in Specification (2)    . In Specification (B3) and 
(B4) we select respectively locations that have more than 5 and 15 employees in 2000. 

 


