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Abstract: 

 

This thesis studies the effect of location factors on the creation of new ICT firms in the Netherlands. The 

focus of the location factors is on agglomeration economies present in the region. The paper links early 

theories of agglomeration and clusters with an analysis in the Netherlands. As The Netherlands has 

recently become the go-to location for a lot of technology startups according to some influential trend 

watchers, it makes this a timely and relevant study for policymakers. The paper uses 4 indicators of 

agglomeration economies. As a result, this paper finds that the establishment of a new ICT firm is 

affected by the macroeconomic factors of the region, its specialization in the manufacturing sector and the 

level of competition present in the region. By analyzing these factors, the result can be useful for 

policymakers when managing the regulation on new startups. 
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I.   Introduction 
 

One of the most acknowledged ICT clusters in the world is Silicon Valley in Southern San Francisco, 

where high tech companies ranging from Google to Zapier reside. It started as a major hub for the 

aerospace industry, which lead to the founding of several top technology companies, in the 1990s it 

became the center of computer industries in the US (Business Insider, 2017). As the cluster development 

continues, it is now the prime location for tech entrepreneurs to locate their new established business. 

Donkin (2017) explains that the ICT cluster in Silicon Valley has paved the way for great innovations 

mainly due to its working culture. As Donkin (2017) points out, the creative atmosphere and the freedom 

for employees to start their own projects have lead to innovations such as Gmail, which marks one of the 

many achievements from the Silicon Valley cluster. Moreover, the relationships generated from the 

cluster can enhance the quality of innovation even more. Following this, Silicon Valley has seen a large 

scale of growth in entrepreneurship, specifically in the technology industry, creating a cluster of high tech 

startups. As a result, many research and books have been written on the development of the Silicon 

Valley. One of the most well-known book on Silicon Valley, ‘The Man Behind the Microchip’, by Leslie 

Berlin tells the story of lives behind the high-tech industries in Silicon Valley. Moreover, researchers such 

as Steven Klepper (2010) have studied the origin of the cluster and what actually impacts the 

advancement of the cluster. Nevertheless, regions in Europe have also recently seen an advanced 

development of clustering. London has grown to be the major cluster for the financial technology 

industries, followed by Berlin which is the second biggest city for technology startups in Europe (BBC, 

2017).  

 

Furthermore, the 2017 Global Startup Ecosystem Report has shown a growth in the European 

entrepreneurship activities. However, the report also shows the quality of startup hubs in Europe is still 

behind compared to those in the US. The European Commission has increasingly established more 

importance into prospering the entrepreneurial scene in Europe. The European Commission (n.d.) stated 

in their website that, currently, the most important source of employment in Europe are Small and 

Medium-sized Enterprises (SMEs). According to Startup Genome’s Global Startup Ecosystem Report 

(2017), the biggest startup clusters in Europe are London, Berlin, Paris, and Amsterdam. Amsterdam has 

seen a significant growth of entrepreneurial activities, most importantly, in the Internet and Technology 

industry (Karabell, 2016). In 2016, the European Commission awarded the Netherlands as the European 

Capital of Innovation 2016/2017 (Karabell, 2016). In addition, the Netherlands is the go-to location for 

well known international internet companies. As an example, Netflix, the biggest internet TV company at 

the moment, has a European HQ in Amsterdam and has created over 400 new jobs (Ryan, 2017). A 
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couple of the most successful Dutch technology companies in the past decades are booking.com and 

TomTom, which are now in M&A and IPO stage of funding. Following this, both Amsterdam and 

Rotterdam has seen a launch of many other tech companies. For instance, WeTransfer founded in 

Amsterdam, a cloud data based service which allows for an easier transfer of files, have played a 

significant role in the Dutch technology industry by reaching a profit of 1 billion euro in 2015 (Konrad, 

2016). WeTransfer is an example of a Dutch ICT innovation which has developed into a tool which can 

be used by businesses from other sectors as part of their workflow. Overall, the growth of the ICT sector 

in the Netherlands can be said to originate from newly established businesses and growing presence of 

large international companies.  

 

When observing ICT clusters, a question remains, what location factors impact the establishment of 

these geographical concentrations of ICT companies. The subject of geographical concentration of an 

industry has always been a well-known topic in economics. Alfred Marshall’s (1920) influential work, 

Principles of Economics, originally published in 1890, has touched on this subject, specifically on the 

location of industrial firms. Marshall (1920) explains the existence of geographical concentration of 

industrial firms, and why industrial companies feel the need to be located close to each other. His work 

can be seen as one of the early theories of agglomeration economies, which will be explained in the next 

section of this paper.  

 

The location of a firm can substantially affect the development of the firm as it determines their local 

market. From the economic situation of the region to the culture of the population, these locational factors 

are taken into account when locating a firm. In addition, these locational determinants are also of interest 

to policymakers. As mentioned before, the European Commission has pointed out a major role of SMEs 

on the employment rate in the EU (European Commission, n.d.). The European 2020 Action Plan is one 

of the many strategies from the European Commission that aims to advance entrepreneurship in Europe. 

The program includes training of the creation and development of a new business, helping to remove 

barriers such as fundraising and expanding the European entrepreneurship culture (European 

Commission, n.d.). Furthermore, the European Commission has also taken smaller steps such as 

alleviating the process of registering a new business, educating the youth on entrepreneurship and 

connecting entrepreneurs with investors. In turn, by examining the Global Startup Ecosystem report and 

prominent ICT startups such as WeTransfer, it can be seen that the ICT industry itself in the Netherlands 

seems to be growing in terms of both startups and incumbent firms. Thus, this paper provides societal 

relevance in the European economy as it assesses the location factors on the development of the ICT 

sector in the Netherlands. 
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This paper will examine the impact of locational factors based on early theories of clusters and past 

researches on the development of ICT clusters, with a focus in the Netherlands. Many scholars have 

studied the relation between locational characteristics and ICT clusters, especially in regards to Silicon 

Valley. Although there is a substantial amount of studies on this topic, there is still limited application on 

Europe, specifically in Amsterdam as the ICT clusters have just recently developed. This paper aims to 

understand the location factors which results in the advancement of the information technology industry 

in the Netherlands.  

 

As the paper continues into the relationship between location factors and the growth of the ICT industry 

in the Netherlands, it is important to briefly review the theory behind clustering. Michael Porter and 

Alfred Marshall have explained theories on clusters and agglomeration in many of their economic works. 

Their theory discusses the origin of clusters and also how it benefits the economy. The second part of the 

section will provide a comprehensive discussion on past works of literatures on locational characteristics. 

Following the discussion of past literatures and theory on clusters, this paper will develop 3 hypotheses, 

which will be analysed using econometric models. The result of the empirical analysis will be shown in 

the section following the hypotheses alongside a discussion regarding the findings and the hypotheses.  

 

 

II.   Literature review 
 

Theories on agglomeration and clustering 

 

Economist, Michael Porter (1998) explains clusters as a concentration of companies and institutions in the 

same location, affiliated in the same field.  These inputs then determine what location characteristics 

impact the clusters. Porter (1998) addresses the theory of locational characteristics on cluster areas, 

mentioning the importance of inputs that firms require in order to achieve high productivity. Most 

importantly, the quality of the business environment will significantly affect the level of competition in 

the region (Porter, 1998). In addition, Porter (1998) indicates the need for the presence of institutions, 

threats from rivals, customers and human capital with specialized skills and knowledge for the 

competitive advantage of a location. Furthermore, Porter (1998) point out the importance of the close 

proximity of the factors mentioned above to allow for easy access, relationships and knowledge transfers 

which then can lead to productivity growth.  
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According to Porter (1998) clusters are significant to competition in three ways. Firstly, clusters increase 

the productivity of incumbent firms as the relationship between firms can be highly complementary for 

their production process. This is because clusters allow better access to inputs and high-quality employees 

which are a significant factor in productivity boost. Second, a cluster can escalate the rate of innovation as 

well as employment in the area as it helps fasten the pace of knowledge and information transfer. This 

point is central to this paper, as the paper assesses the growth of newly developed business which also can 

represent new innovation in the region. As customers are a significant part of a cluster, it opens up vast 

windows in the market for companies to innovate.  Moreover, Porter (1998) pointed out that clusters 

generally advance the creation of new businesses due to the solid customer base present in the region, 

making it easier for the development of newly established businesses. In addition, he mentions that in an 

advanced cluster, there are a vast amount of companies from different sectors, who can provide 

knowledge and input for new businesses. Both these reasons reduce the potential failure of starting a new 

business. Porter (2000) also published another work which focus on location and competition. Porter 

(2000) states that clusters tend to amplify the level of competition, however it also amplifies the level of 

cooperation between firms which results in a coexistence of competition and cooperation. As competition 

drives up the intensity of rivals, cooperation on the part of suppliers benefit firms by reducing cost. 

Subsequently, Porter (2000) emphasizes the importance of competition in the development of a cluster 

itself. Porter (2000) discusses how competition can increase the establishment of new firms. As the 

second part of this section continues with discussion of past works of literature, it assesses past research 

which have taken into account the effect of competition on the advancement of clusters overtime.  

 

In turn, economist Alfred Marshall (1920) explains three sources for economies of scale in 

agglomeration; knowledge spillovers, local non-traded inputs, and a local skilled labor pool. 

Agglomeration economies are generally defined as location-specific economies of scale (McCann, 2013).  

Theory on clusters and agglomeration commonly goes together as the economies of scale that 

agglomeration economies generate, leads to a broader beneficial relationship between businesses, which 

then can be identified as a cluster. This theory is essential to this paper, as the locational determinants that 

the analysis will focus on is agglomeration in the region. 

 

Firstly, knowledge spillover is explained by the ability of employees to develop a relationship with 

employees from other firms in an agglomeration economy. This is followed by a share of information and 

knowledge between firms, benefiting all in the region. McCann (2013) elaborates on this by providing an 

explanation for “Tacit Knowledge”, which is an important point in knowledge spillover. He described 
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tacit knowledge as unfinished information which in a cluster, is spread on a “non-market basis” (McCann, 

2013).  Subsequently, the informal exchange of this information in a cluster allows for mutual benefits 

between parties in the market. The second factor mentioned, local non-traded input, indicates the 

possibility of firms in a region to gain access to specialized inputs and reduce the cost of transportation 

due to the close proximity of suppliers. McCann (2013) explained this factor by using Wall Street as an 

example, known for its cluster in financial institutions. He mentions that the abundant presence of 

business services in Wall Street, has a main role of providing assistance to the financial sector. Hence, 

providing the financial institutions in the region with an advantage. Due to the fact that business services 

such as legal or software service are usually associated with high costs, the existence of a large pool of 

these services provides the financial sector with a cost advantage.  The third and final source stated by 

Marshall (1920) is the presence of local skilled labor pool. Marshall (1920) explain that firms in an 

agglomerated economy have the advantage of having access to a large labor pool with specialized skills. 

The cost of training employees is generally a substantial part of a firm's expenditure as it may occur for a 

long period of time, thus it is a considerable advantage for firms to have as it can save them a significant 

amount of expenditure. This labor pool can be generated from a cluster as the geographical concentration 

of firms in the same industry brings about employees with industry-specific skills. Therefore, Marshall 

(1920) stated that access to local skilled labor pool reduces the search and training cost for labor.  

 

Furthermore, Duranton and Puga (2004) elaborate on these sources of agglomeration by reformulating 

these 3 sources into sharing, learning and matching (Duranton and Puga, 2004. As cited in McCann, 

2013). McCann (2013) explains that the sources stated by Duranton and Puga (2004), helps to view 

agglomeration as a “dynamic phenomenon” of interactions between firms in a cluster. In addition, they 

mention that the main aspect of theses sources is the advantage on reducing the costs for knowledge and 

information transfer. This shows that there are several discussions that can be found regarding theories of 

clusters and agglomeration. Many economists have extended the agglomeration and cluster theory which 

was earlier introduced by Alfred Marshall.  

 

Additionally, there are three well-known types of agglomeration economies introduced by Marshall 

(1920); internal returns to scale, localization and urbanization economies. Firstly, internal returns to 

scale can be described as when firms achieve economies of scale simply due to their size. However, this 

particular type of agglomeration is not in line with Marshall’s (1920) sources of agglomeration as it does 

originate from external factors. This paper will not focus on this type of agglomeration as it does not 

relate to locational characteristics. In turn, localization economies focus specifically on the close 

proximity of firms in the same sector. This type of agglomeration focuses on the presence of suppliers for 
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a particular sector in the region. McCann (2013) elaborate on localization economies by using the 

automobile clusters in Detroit and Michigan as an example. The presence of large automobile firms in 

those regions leads to a vast amount of local suppliers. Thus, as the automobile firms benefit from internal 

return to scale, the suppliers also benefit from transfer of knowledge between other suppliers. All three of 

the sources of agglomeration mentioned by Marshall are factors that can result in localization economies. 

However, another point which needs to be stated is that as technology improves, firms need to be able to 

adapt in order to avoid adverse growth. Lastly, the third type of agglomeration is the economies of 

urbanization. It explains agglomeration of firms in different sectors (Jacobs, 1960. As cited in McCann, 

2013). Therefore, rather than simply having localization economies for a specific sector, urbanization 

economies explain the benefits it generates for various sectors present in the region. Urbanization 

economies can also be demonstrated by the Wall Street example, where different sectors compliment each 

other in a region and allow for mutually beneficial exchanges (McCann, 2013). The next section discusses 

past works of literature on the topic of locational determinants, it can be seen that many scholars have 

gone in depth into studying the effect of agglomeration on clustering of new businesses.  

 

Past research on locational determinants  

 

The second part of this literature review examines several past researches on the topic of locational 

determinants of newly established businesses. As geographical characteristics and the definition of new 

business is very broad, different methodologies and results can be found regarding this topic. Arauzo-

Carod et al. (2010) assess the methods and results of empirical studies in an industrial location. Their 

paper looks at a considerable amount of research by scholars on a similar topic and aims to show how the 

methods have developed over time and how results have differed. Arauzo-Carod et al. (2010) state that 

recent empirical studies have shifted to making use of Count Data Models (CDM) instead of Discrete 

Choice Models (DCM). DCM refers to data when the unit of analysis are the firms and the primary 

involvement is its characteristics on the location decisions. Whereas CDM focus more on the 

geographical characteristics of the location decision, thus the unit of analysis is geographical. Moreover, 

Arauzo-Carod et al. (2010) discuss the key location determinants that are generally present in past works 

of literatures. For literature making use of DCM, explanatory variables showing positive effects are 

agglomeration economies, unemployment and higher quality public transport (Arauzo-Carod et al., 2010).  

Moreover, when using a geographical factors as unit of analysis (CDM), they found that generally, the 

key explanatory variables with positive effect are agglomeration economies and market size (not captured 

by DCM). Arauzo-Carod et al. (2010) stated that these findings are essentials for policymakers as it points 

them out to key factors such as education, infrastructures and, taxes. As this section continues with 
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discussions regarding past literatures, a more in depth explanation on how these key determinants affect 

the location decision of new businesses will be presented.  

 

Egeln et al. (2004) study the location decisions of new businesses, explicitly in Germany. Their paper is 

one of the many literatures used in Arauzo-Carod et al. (2010) overview. They focus on public research 

spin-off startups, which are businesses established by researchers originating from a parent research 

institution as these are the primary businesses that spawn new innovations. As mentioned before, new 

business is a very broad category, and it can be defined in a number of ways. Egeln et al. (2004) explain 

that Silicon Valley is an example of a cluster involving these businesses, as a significant number of the 

early days’ companies located in Silicon Valley stem from public research institutions. Their paper made 

use of a count data model, specifically the negative binomial regression. As mentioned by Arauzo-Carod 

et al. (2010), researchers have increasingly made use of the count model. Their result find that public 

research spin off tends to be located in agglomerated region. They indicate localization economies by the 

level of startups in the region that are also in the same sector as the spin-off firm. Whereas urbanization 

economies are indicated by the population in the region and purchasing power.  

 

Most importantly, Egeln et al. (2004) discuss how the locational determinants of startups in knowledge 

intensive industries differs with those of public research spin-offs.  They used three categories to explain 

the location determinants of these startups. These three categories are agglomeration indicators, 

knowledge and research base and socio-economic structure. The agglomeration indicators are measured 

by the logarithmic expression of the population, employment density and travel distance to nearest 

airport.  Their result shows a significant positive effect of population of age 15 - 65 years for locational 

determinants of spin-off startups and general startups. Egeln et al. (2004) explains that this is mainly due 

to the fact that this population age range represents potential founders of new businesses. Egeln et al. 

(2004) also mention the importance of purchasing power for both startups and public research spin-offs 

location determinants, as it represents the overall demand of the region. Another important point from 

their paper is the significance of research intensive activities in the region as a location determinant for 

startups. Egeln et al. (2004) results show that the more research intensive the manufacturing industry in 

the region, the more likely the region would see a growth in the number of startups. However, this is not 

the same with public research spin-offs, instead they are affected by the degree of technology and 

knowledge intensive activities in the region. Their paper states that location determinants for startups lies 

in the “pull” factor, thus emphasizing the region’s demand. Whereas for new established public research 

spin-offs, the “push” factors such as human capital and science are more emphasized.  
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Another literature which focuses on location decision in Germany is a study by Bade and Nerlinger 

(2000), their study looks at the spatial distribution of new technology based firms (NTBF). Bade and 

Nerlinger (2000) aimed to show significant factors which can explain why the number of technology 

startups are substantially different amongst German districts (“Kreise”). Their result shows that most 

NTBF are located in densely populated and economically developed regions, which is consistent with the 

findings of Egeln et al. (2010). However, the effect of population density that they find shows an inverted 

u-shaped effect. Thus, at some point the advantage of being in a densely populated region turn into a 

disadvantage. Population density can also explain the effect of urbanization economies. Moreover, Bade 

and Nerlinger (2000) shows a significant relationship between the number of NTBF and research & 

development facilities. In their paper, research & development facilities include universities, privately 

held research facilities and technological universities. This is somewhat in line with Egeln et al’s. (2010) 

result which indicates that research facilities affect the development of startups in a region.  However, 

unlike Egeln et al’s. (2010) result, Bade and Nerlinger (2000) finds that the effect of agglomeration 

economies is ambiguous. They find that this effect is limited to top technology industries only and the 

relationship is shown to be non-linear. Meaning, after a certain degree of specialization in the economy, 

the effect on the number of new businesses turns into an adverse effect.  

 

Subsequently, Arauzo-Carod and Viladecans-Marsal (2009) study in depth the effect of agglomeration 

economies of the location decision of startups in the metropolitan areas of Spain. As Bade and Nerlinger 

(2000), they also separated startups into three degree of technology categories (low, intermediate and 

high). Furthermore, Arauzo-Carod and Viladecans-Marsal (2009) indicate two types of agglomeration in 

their research; urbanization and localization economies (discussed in previous section). They measure 

agglomeration using several explanatory variables which indicates urbanization and localization. These 

explanatory variables are population density, distance from the city center, human capital (university & 

education in intermediate level) and previous entry in own sector.  Urbanization economies are generally 

indicated by the population density and human capital, whereas localization economies are identified by 

the entries of businesses in the sector. Arauzo-Carod and Viladecans-Marsal (2009) also made use of 

count data models in their analysis, same as other researchers when studying this topic. Their paper has 

scientific relevance as it focuses specifically on metropolitan areas, thus concentrating on the effect of the 

close proximity to agglomeration economies. In line with Egeln et al’s. (2010) result, their result shows a 

significant effect of agglomeration economies on location of new businesses. Furthermore, this 

relationship is shown to be different across industries. Firstly, their result shows a significant positive 

effect of urbanization economies only on new high and low tech firms (Arauzo-Carod & Viladecans-

Marsal, 2009). However, they find that localization economy has a significant positive effect on all 
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categories of tech firms. In addition, Arauzo-Carod and Viladecans-Marsal (2009) results shows a 

significant negative effect of distance from the city center. An interesting point in their outcome is that 

this effect is higher as the startups is more technology intensive (Arauzo-Carod & Viladecans-Marsal, 

2009). They explain that the more technologically advanced the startup, the more desire they have to be 

close to the city center in order to benefit from the advantages of agglomeration. Arauzo-Carod & 

Viladecans-Marsal (2009) also stated the importance for policymakers to take into account these 

locational determinants when trying to promote the growth of new businesses.  

 

Arauzo-Carod and Viladecans-Marsal (2009) also cited the work of Rosenthal and Strange (2003), which 

study the locational determinants of startups in several metropolitan areas. Rosenthal and Strange (2003) 

too focus on the effect of agglomeration as a location determinant for new firms in various industries. 

Their research does not only look at the count of new established business in the metropolitan areas, in 

addition, they also examine the employment of newly established firms.  Their results show the 

importance of competition in the industry on the establishment of new firms. This particular outcome is 

seen to be significant in all but 1 industry in their research. Regarding agglomeration, Rosenthal and 

Strange (2003) measure localization economies using the employment magnitude of the particular 

industry, whereas urbanization economies is measured by the employment magnitude in other industries 

in the region. These agglomeration variable are calculated using Herfindahl-Hirschman Index, which is 

frequently used as a measure for market concentration (Rosenthal & Strange, 2003). The result shows that 

localization agglomeration affects the rate of new businesses more than urbanization economies. In 

addition, Rosenthal and Strange (2003) paper also took into account the distance from the agglomeration 

economies - they find that the effect of localization economies decreases as distance increases from the 

spatial concentration. Another interesting outcome by Rosenthal and Strange (2003) research is that the 

presence of geographical concentration of small firms has a greater effect on the birth of new firms than 

the concentration of medium or large incumbent firms. Thus, they conclude that the existence of the 

entrepreneurship community is a considerable factor for the location of new businesses.  

 

Another approach into studying the locational determinants of businesses, is by examining the investment 

decisions. Lall and Chakravorty (2005) study the theory behind industrial location and spatial inequality, 

through an empirical study in India. Their paper examined the location decision of private sector 

investments, which is argued to be driven by “efficiency-related” factors (Lall & Chakravorty, 2005). Lall 

and Chakravorty (2005) hypothesis states that private sector investments would gravitate towards 

industrial clustering and metropolitan areas, which is also consistent with the arguments from previous 

literatures in this section. Lall and Chakravorty (2005) confirm their assumption that private sector 
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investments tend to move towards profit maximizing regions where there is a hospitable local 

governments present. In other words, firms prefer to locate in regions where regulations are more at ease.  

Lall and Chakravoty’s (2005) work differs from other past works of literatures as they focus on the 

investment location decisions. Their paper is relevant as part of this literature review as it shows that there 

are many ways of researching the locational determinants of a cluster. An investment into the region will 

indicate either a development in an incumbent firm, growth of a newly established company or a foreign 

firm locating in the region.  

 

Another research that studies the location determinant of new investment is a paper by Guimarães et al. 

(2000). Their paper examines the effect of agglomeration of location of new investments in Portugal. 

Guimarães et al. (2000) research made use of four variables for agglomeration, which are service 

agglomeration, localization agglomeration, total manufacturing agglomeration and foreign specific 

agglomeration. Their paper measured localization economies through the employment in a specific 

industry.  Hence, service agglomeration is measured by the share of employment in the service sector and 

foreign specific agglomeration is measured by the proportion of employment in foreign plants. Their 

result shows that service agglomeration has the strongest effect on the location of new investments. 

Guimarães et al. (2000) indicate service agglomeration and total manufacturing activity as urbanization 

economies. Hence, their findings show that urbanization agglomeration has a stronger effect than 

localization agglomeration which is measured by the share of employment in the specific industry. They 

state that the significant effect of service agglomeration, points to the importance of urban regions for 

investments. Guimarães et al. (2000) explain that this is because the high level of service present in the 

region which helps overcome barriers faced by foreign firms. This is an important conclusion for 

policymakers if they look to increase the FDI rate in the region. Moreover, their conclusion is particularly 

interesting for this paper as it will also compare the effect of localisation and agglomeration economies on 

the establishment rate of businesses.  

 

As this paper aim to better understand the effect of agglomeration on the establishment of ICT businesses 

in the Netherlands, this section also discusses recent theories of agglomeration. Following earlier studies 

of agglomeration, Rosenthal and Strange (2004) use recent data to study the scope of agglomeration 

economies. They pointed out a distinction between three scopes of agglomeration that can exists, these 

scopes are industrial, temporal and geographic. These scopes represent how effects from agglomeration 

can expand over time. Firstly, the industrial scope describes the extent to which increasing returns to scale 

from agglomeration can spread across industries in a region. In other words, this scope explains the 

potential returns to scale that extends beyond localisation economies, which represents geographical 



  
  

13  

concentration of an industry. The second scope mentioned in their paper is the geographic scope. This 

point puts an emphasis on distance in an agglomerated region. It examines how close market agents are in 

the region, as the closer the proximity of market agents, the more possibility for cooperation. Rosenthal 

and Strange (2004) third scope is temporal, which explains the time factor in increasing returns to scale. 

With the temporal scope, Rosenthal and Strange (2004) states that an interaction between market agents 

will benefits the market even after some time. This scope is particularly important for explaining the 

knowledge spillovers in agglomeration. It explains the importance of knowledge as it benefits future 

development of the region. Especially for those knowledge and learning that do not have an immediate 

effect, the welfare it brings will be seen in the future expansion of the region. Moreover, Rosenthal and 

Strange (2004) conclude that evidence from recent data supports the theory of Marshall (1920) which 

states that the three source of agglomerations are: input sharing, labor market pooling, and knowledge 

spillovers. Overall, their paper provided a more extensive perception of agglomeration based on recent 

economic events. Most importantly, for policymakers, these scopes of agglomeration can guide them with 

expanding agglomeration in a region. 

 

Following the discussion of past works of literature, it can be seen that the topic of agglomeration and 

establishment of technology firm is a prominent subject for scholars. In addition, measuring 

agglomeration and new firms can be done in various ways. Early theories of agglomeration indicated 3 

types of agglomeration, however, scholars use different interpretations to illustrate these agglomeration 

economies. Localization economies can be measured through the share of employment in specific sectors 

or the Herfindahl-Hirschman Index to measure an industry concentration as used by Rosenthal and 

Strange (2003). Moreover, urbanization economies seem to be generally measured through population 

density and total manufacturing activity in the region. In turn, establishment of new technology 

businesses can also be measured in numerous ways. Scholars have focused on different indicators of 

technology startups, such as research spin-offs or by looking at the location decision of private sector 

investments. Therefore, this section shows how broad the topic of locational decision of startups is and 

there are different ways on how it can be approached. 
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III.   Hypotheses 
 

Following previous sections which have discussed the theory of clustering and past works of literature, 

this paper develops 3 hypotheses which will be analysed using various econometric model. The 

hypotheses are used to evaluate the key locational factors for the establishment of new technology 

startups in the Netherlands. As earlier theories have focused on the interaction of agglomeration and 

clusters, this paper will analyse the location determinants of ICT startups in the Netherlands with a focal 

point of agglomeration economies. In addition, many scholars have shown a significant effect of 

agglomeration economies on the creation of new firms. Hence, using a different measurement of 

agglomeration economies, this paper aim to analyse the effect of agglomeration as a location 

characteristic on the establishment of ICT startups.  

 

As the theory suggest, the economies of scale generated from agglomeration economies will lead to a 

development of clusters. The benefits brought by these, in turn, will attract new businesses to locate in the 

region and upsurge the development of firms in the cluster. Moreover, as examined from previous studies, 

both urbanization and localization economies seems to have a significant positive impact on the location 

decision of startups. Urbanization economies is said to have a significant impact on the development of 

clusters as Marshall’s (1920) theory on agglomeration states that the geographical concentration of 

different business sectors leads to beneficial relationship between diverse sectors. In addition, the 

presence of localization economies brings about industry specific benefits (knowledge transfer, relations 

with suppliers) which theory and past research have shown to have a significant effect on the growth of 

clusters. Thus, this paper will formulate the following first 2 hypotheses: 

 

H1: The presence of localization economies will exhibit a positive impact on the number of newly 

established ICT startups 

H2: The presence of urbanization economies will exhibit a positive impact on the number of newly 

established ICT startups 

 

As Porter emphasized the relationship between clusters and the level of competition in the economy, the 

last hypothesis will further assess this theory. Competition can be described in numerous ways. This 

paper will use the presence of monopoly power to analyse the relationship between competition and new 

firms. Following past researches and theories, if a region has very few competition, which can indicate 

the presence of a monopoly power, the development of a cluster will tend to be very limited. This is 
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because as new businesses come in, the firm with the monopoly power will still have a greater advantage 

in the market from its pool of customers and low cost benefits. In turn, regions with high competition can 

result in a further development of clusters as businesses are pushed to innovate further and startups would 

have higher potential to survive.  

 

H3: The presence of monopoly power will exhibit a negative impact on the number of newly established 

ICT startups 

 

 

 

IV.   Data 
 

 
This section will give a description of the data that will be used in the analysis. In addition, the variables 

needed in the regression analysis will be explained.  Firstly, the data consists of employment figures and 

number of firm, both of which were gathered from LISA-database. Furthermore, data on population 

density was collected from Statistics Netherlands. However, since LISA-database and Statistics 

Netherlands does not provide GDP as a time series for the years 1997 - 2015, this paper uses added value 

as a proxy for GDP.  All of the data collected are for the 40 NUTS 3 region in the Netherlands, for the 

year 1997-2015. The employment and number of firms figures, contains all sectors indicated by the Dutch 

Standaard Bedrijfsindeling (SBI). SBI is based on the economic activities classification of the United 

Nations (International Standard Industrial Classification of all Economic Activities, ISIC).   

 

By using the data collected from LISA, the location quotient of employment in Business Services, 

Manufacturing and ICT sector is calculated using the equation that will be discussed in the next section 

(summary of averages shown in Appendix 1). The classification of business services based on SBI1 can 

be described as activities which contains consultancy, research and specialised business services (e.g 

legal, architects, designs, etc). In turn, the manufacturing category contains all types of manufacturing 

activities ranging from food production to machinery and equipment. For the location quotient variable, a 

value of 1 or higher, is considered to be a high concentrated service and manufacturing region. Thus, the 

higher the location quotient, the more specialized the region is in business service, manufacturing or ICT. 

Both the location quotient is calculated for all the region and all the years 1997 - 2015.  

                                                
1 Central Bureau for Statistics. (n.d.). Retrieved 23 July, 2018, from 
https://www.kvk.nl/download/SBI_code_%20ENG_2018_dec2017_tcm109-451911.pdf  
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Firstly, examining the data on added value, the top 3 regions with the highest added value are Amsterdam, 

Rijnmond and Utrecht. This is not unexpected as those are the biggest regions in the Netherlands. Except 

for The Hague (incorporated in Groot-Rijnmond), as it specializes in national government services, hence 

it does not accurately indicate productivity. However, it is important to take into the account the 

population in the region in order to use a measure for productivity in the analysis. More precisely, the 

productivity is measured by added value divided by the population in the region. By examining the 

distribution of productivity in the country (mean summary shown in appendix 2), most regions have an 

average of around 20,000 EUR added value per capita. The region with the highest productivity rate is 

Amsterdam, then followed by Utrecht. The discrepancy is also very visible as Amsterdam has an average 

added value per capita of approximately 50,000 EUR and Utrecht has an average of approximately 36,000 

EUR, whereas the average for others are around 20,000 EUR. 

 

Evaluating the 20 years average of ICT firms for every region, it is not surprising that Amsterdam has the 

highest average (mean summary shown in appendix 3). The data indicates Amsterdam with an average of 

8000 firms and the lowest is Delfzijl with an average of 79 firms. The second region with the highest 

average of ICT firm is Utrecht with an average of 5000. The third largest region for ICT sector in the 

Netherlands is Zuidoost, which composed of Eindhoven. This is also not unexpected as Eindhoven is 

known to be the center for technology and design firms in the Netherlands. By examining the histogram 

of ICT firms in the region, it can be seen that there is a big discrepancy in the distribution of ICT firms in 

the Netherlands. Most of the regions have less than 5000 ICT firms, with some outliers beyond 5000. 

Moreover, looking at the average for the ICT employment, it follows somewhat the same distribution as 

the data on firms. Surprisingly however, Utrecht has a higher ICT employment on average than 

Amsterdam. Utrecht has an average of 40,000 whereas Amsterdam has an average of 37,000. This gives 

an indication of the level of competition for the ICT sectors in the two regions.  

 

The ICT Competition variable indicates the presence of monopoly power in the region as it is measured 

by the average size of ICT firms in the region. Hence, it is calculated by the number of ICT employment 

over the number of ICT firms in the region. The higher the proportion, the higher the presence of a 

monopoly power in the region. Thus, when analyzing the top three regions for ICT sector (Amsterdam, 

Utrecht and Noord Brabant) the competition variable indicates Amsterdam with the highest presence of 

monopoly power in the ICT sector (mean summary shown in appendix 4).  
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Moreover, examining the data of employment in the business service sector and manufacturing sector will 

give a moderate idea on the extent of the sectors specialization in the regions (mean summary shown in 

appendix 5). Firstly, the average employment in the manufacturing sector is highest in Groot-Rijnmond. 

This is not surprising as the region contains Rotterdam, which is known as the location of the biggest port 

in Europe. Rotterdam, the second biggest city in the Netherlands is also known for the presence of 

factories in the region whereas Amsterdam is known for its tertiary sector. Thus, the data extracted from 

LISA seems to be a reliable indicator for the macroeconomic variables in the Netherlands. Rotterdam has 

an average of 50,000 which indicates the region with the highest manufacturing employment and the 

region with the least manufacturing employment is Noord-Drenthe.  

 

The most important variable to observe, however, is the number of ICT startups per region (summary 

shown in appendix 6). The data derived from LISA shows the number of new ICT startups for each 

region for the year 1997 - 2015.  Firstly, examining the mean for the number of startups per year will 

indicate the top regions with the highest presence of entrepreneurship. Amsterdam seems to be the region 

with the highest average of startups, with around 1800 startups a year. This is then followed again by 

Utrecht with an average of 900 per year. Graph 1 shows the distribution of the average of ICT startups 

registered per year for each region. From the graph it can be seen that Amsterdam and Utrecht is an 

outlier in the data, with over 900 startups created per year.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Graph 1: Average of ICT startups per region 
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V.   Methodology 

 

As the focus of the paper is on the number of ICT startups in the Netherlands, a count data model is used. 

This is because the number of ICT startups each year is not a continuous variable, thus an OLS regression 

is not suitable for such analysis. Hence, in order to analyse the hypothesis formulated in the previous 

section, this paper will make use of a Negative Binomial Model (NBM).  There is a wide variety of count 

model data, most research on similar topic uses either Poisson model or a Negative Binomial Model 

(NBM). Thus, it is important to first identify which model will be most plausible for the analysis. Firstly, 

a test on the assumptions of Poisson model needs to be carried out to see if a Poisson model would be a 

suited count data model to use. One of the main assumption for Poisson model is that the mean of the data 

equals the variance. After summarizing the Number of ICT startups data (see appendix 7), it can be seen 

that the mean and the variance differs. As the data has a much higher variance compared to the mean, it 

shows an over-dispersed data which suggest the use of a negative binomial model instead of Poisson 

model. The negative binomial regression relaxes the mean equal to variance assumption that holds for a 

Poisson model. In addition, the likelihood ratio test indicates a better fit when using a negative binomial 

regression than a Poisson model. As mentioned in the previous section, this paper will use data on new 

established ICT firms per region in the Netherlands for the years 1997 - 2015. 

 

This paper analyses the establishment of new ICT startups using the data extracted from LISA-database, 

which shows the count of ICT startups that have registered per year. The explanatory variables, which 

will be used to analyse the hypothesis, is localisation economies, urbanization economies and the size of 

competition. The hypothesis state that agglomeration economies will have a significant positive effect on 

startup location. As discussed previously, both past works of literatures and theory have examined this 

relationship. In order to measure localisation economies, this paper will make use of the location quotient 

based on employment in business services, manufacturing industries and the ICT sector. The analysis 

focuses on the concentration of business service and manufacturing sectors, because they are generally 

the largest sector in the region thus would have the biggest impact in the region’s economy. Moreover, 

examining a region’s specialization in ICT is also an important factor to consider. This research aims to 

show how substantial is a region’s concentration in the own sector effects the establishment of the 

sector’s startups. As the establishment of new ICT firms may not necessarily come from localisation 
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economies of the ICT sector, this paper will analyse to what extent does ICT, business services or 

manufacturing sector influences the new formation rate of ICT firms.  

 

Moreover, urbanization economies will be measured by the population density of the region, thus the 

denser the population in the region, the higher the level of urbanization economies. Population density 

indicates urbanization economies as it helps illustrate the geographical concentration of goods and 

services using population as the unit of measurement. In addition, the level of ICT competition will be 

measured by the average size of firms in the region. The higher the average size of firm, the more likely 

the region would see a presence of a monopoly firm. Thus, this paper would expect a negative relation 

between the competition variable and the number of ICT startups. 

 

Moreover, the analysis will take into account of several macroeconomic variables which effects the 

economic development of the region. These variables are added value per capita and total employment in 

the region. The added value per capita measures productivity in the region which proxies for GDP per 

capita. The expected sign of these two variables are positive on the number of new startups. As it 

represents demand and the economic prosperity in the region.  

 

This paper also examines the distribution of each explanatory variables in order to determine if a 

transformation will be necessary. Histogram on total employment, population density and productivity 

can be seen in the appendix 8. Hence, after examining the histograms, in order to compose a more 

normally distributed statistics of the data, the analysis will use the logarithmic expression of the three 

variables. The histograms of the logarithmic expression are also presented in the appendix 8.  

 

Presented below are the equation and formula which will be used for the analysis. The first equation 

shows the equation of the negative binomial regression and the second formula shows how the location 

quotient for the three different sectors are calculated.  
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The table provided below shows the expected signs of the main explanatory variables which will be used 

to analyze the 3 hypothesis. The expected sign is supported by the argument for the hypothesis provided 

in the previous section.  

 

Explanatory Variables Expected Sign 

Location Quotient Business Services (Localisation 
Economies) 

+ 

 
Location Quotient Manufacturing (Localisation 

Economies) 

+ 

Population Density (Urbanization Economies) + 

Competition ICT (Employment over nr of firms) - 

Productivity (Added value per capita) + 

Total Employment in the region + 

Table 1: Expected signs of main explanatory variables 
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Before starting the analysis, this paper also checks the collinearity between variables. Correlation figures 

between variables is shown in the appendix 9. When analysing the magnitude and direction of the figures, 

it looks as expected. However, in order to check if multicollinearity is a problem, the VIF test is used. The 

result of the VIF test is shown in Table 2. Even though the rule of thumb for VIF have to be treated with 

caution, this paper will use the moderate rule of 4 as a benchmark for the VIF. In general, there are 

several rule of thumb for VIF, starting with a 10 which indicates severe multicollinearity or some 

researchers uses a strict 4 (O’Brien, 2007).  Table 1 shows all VIF figures less than four.  

 

 
 
 
 
 
 
 
 
 
 
             
 
 

        
 

 
 
 
Table 2: VIF Results 

 

 

 

 

VI.   Empirical Result 
 

Before analysing the NBM result, it is important to examine the likelihood-ratio test. This test can be seen 

in table 3 along with the results of the analysis. Hence, as shown in table 3, the significant chi-square test 

indicates that the mean equal to variance hypothesis can be rejected. This justifies the use of a negative 

binomial regression instead of the Poisson model. The main analysis, however, will use a fixed effect 

model of NBM to control for time-invariant differences.   
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The negative binomial regression result shows a similar finding to that of Bade and Nerlinger (2000). The 

result shows a positive effect of specialization in manufacturing firms on the number of ICT startups. In 

addition, it also exhibits a positive impact of macroeconomic elements on the formation of ICT startups. 

This paper uses productivity (added value per capita) and total employment in the given region as 

variables to indicate macroeconomic factors. Table 3 provides the analysis of 8 NBM regressions to show 

how adding a variable to the regression effects the coefficients of each variable. The coefficient of the 

NBM regression is interpreted as the effect of the difference in the log in the expected count of the 

dependent variable.  

 

Firstly, a regression on each of the location quotient is executed to show the direction of the effect on the 

number of ICT startups. Without adding control variables, these regressions show an unexpected result. 

Specialization in business services and ICT sector displayed a negative effect on the number of ICT 

startups, although the coefficient for business service seems to be insignificant. When regressing the three 

of them together on the dependent variable, it shows a significant effect of all three location quotient on 

the dependent variable, with only the ICT location quotient showing a negative effect. However, these 

variables do not provide a compelling explanation for this paper’s analysis as control variables are needed 

for a statistically significant study. As the second hypothesis focuses on the effect of urbanization 

economies on the number of startups, the next regression included the logarithmic expression of 

population density. The regression with all 3 location quotient and the log of population density shows a 

significant coefficient for all but business service. The location quotient for manufacturing and log of 

population density shows a positive effect on the difference in log of the expected count of ICT startups. 

Subsequently, the level of competition in the ICT sector is incorporated in the regression. The result 

shows a significant negative effect of competition in the ICT sector, which correspond with the third 

hypothesis. Surprisingly, including this variable lead to a significant coefficient of the location quotient 

for business services and reduce the significance of population density.  

 

As more control variables are introduced, the coefficients become more significant and stronger. 

Interestingly, the ICT location quotient seems to not be statistically significant in the full model (8). 

However, by examining other variables, the majority of them have expected signs of effects. 

Specialization in the manufacturing sector in a region is shown to increase the differences in logs of the 

expected counts of startups by 0.475 units. Although the specialization in manufacturing sector seems to 

have a significant positive effect, the result does not show a significant effect of specialization in business 

service on the count of ICT startups. In addition, the coefficient for the location quotient of business 

services seems to also be very small (0.014). This counters the result of Guimarães et al. (2000) which 
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emphasizes the effect of service agglomeration. One possible explanation for the insignificant effect 

shown in the full model (8) is the correlation between business services and the manufacturing sector. As 

firms may have both a business service and manufacturing base, the ICT service provided to them may be 

difficult to track, thus the effect for it may be ambiguous. This result is consistent with that of Bade and 

Nerlinger (2000), where they show a positive significant coefficient of the share of manufacturing 

employees but not that of services.  Focusing on the location quotient of the manufacturing sector, it 

explains that as more manufacturing firms are presence relative of other sectors in the region, the higher 

the likelihood that the number of ICT startups would increase. Thus, it indicates the importance of a 

region’s specialization in their manufacturing sector on the formation of new ICT firms.  

 

Subsequently, the specialization in ICT sector in a region shows an insignificant positive effect on the 

expected count of the number of ICT startups. This result is unexpected, as an insignificant coefficient 

would indicate that the variable does not show economic connotations on the establishment of ICT 

startups in the region. As the location quotient illustrate the extent to which a labor pool in the region 

specializes in ICT, this paper expected a significant positive result. One possible explanation for why this 

variable may not show a significant coefficient may be because founders of ICT startups do not 

necessarily have previous employment in the ICT sector. As an example, the founder of WeTransfer, 

Bastian Beerens has an experience as the printing manager in Nike before creating WeTransfer. Hence, 

specialization in ICT sector may not have a direct effect on the formation of new ICT businesses. 

Founders may have experiences in other sectors and develop this knowledge into an ICT firm or may 

have just graduated from university. Even though it seems straightforward to have a significant effect on 

the concentration of the ICT sector on the establishment of ICT startups, there are several factors that may 

influence this.   

 

Furthermore, when analysing the full model, it can also be seen that the effect of the logarithmic 

expression of the population density is negative and statistically significant. This result contradicts this 

paper’s hypothesis concerning the effect of urbanization economies on the establishment of ICT startups. 

Previously, this paper expected that the population density, which indicates urbanization economies, will 

have a significant positive effect on the number of ICT startups. This assumption was based on past 

literature and economic theory which discussed the effect of agglomeration on the establishment of new 

businesses. Egeln et al. (2004) findings show a contradictory result, where the logarithmic expression of 

the population in the region shows a significant positive effect on the establishment of startups. Another 

research that shows a contradictory result is the research of Arauzo-Carod and Viladecans-Marsal (2009) 

which exhibit a positive effect of urbanization economies (measured by population density) on the 
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number of technology startups. However, their result only shows a significant effect for high and low tech 

startups. Arauzo-Carod and Viladecans-Marsal (2009) reasoning for this is because higher technology 

intensive startups have more motive to be close to the center of the city.  Moreover, Bade and Nerlinger 

(2000) findings show an inverted u-shaped relationship between population density and technology 

startups. Their result shows that once a critical point is reached, the higher the degree of population 

density leads to a negative effect on the expected count of technology startups. This can somewhat help 

explain the result of the full model (8), where a 1 percent increase in the population density show a 

negative effect on the difference in the log of the expected counts of the number of ICT startups. Bade 

and Nerlinger (2000) reasoning for the negative effect is because, at a certain point, there are fewer 

resources as the region gets more crowded. In addition, their result also mentions that startups in the 

higher technology level have a higher preference in locating at a more densely populated region. By 

examining the discussion from past researches (Bade & Nerlinger 2000; Arauzo-Carod & Viladecans-

Marsal 2009) a possible explanation for this negative effect of population density is because the desire to 

locate in a crowded market may only significantly exist for high technology startups. Thus, as this paper 

takes the overall count of ICT startups, the findings show that the denser the region, the less number of 

overall ICT startups are registered per year. Furthermore, the saturated market that may be present in a 

crowded region can restraint a substantial amount of founders to locate in those regions. Moreover, 

extending Bade and Nerlinger’s (2000) limited resources explanation, most of the overly populated 

regions have much higher prices for goods & services due to the high demand and limited resources 

available. Therefore, may also present a barrier for founders to establish a new firm. 

 

As the competition variable is measured by the average size of firms in the region, this variable is 

expected to have a negative effect on the dependent variable. By analysing the full model (8) present in 

table 3, it shows that the variable Competition ICT has a significant negative effect on the number of ICT 

startups. This result can be interpreted as, a one-unit increase in the average size of firms leads to a 

decrease in the difference in logs of the expected count of ICT startups by -0.08. Although the coefficient 

seems to be very small, it is still important to take this variable into account as it shows an economically 

significant effect on the establishment of new ICT businesses. This is in line with the findings of Arauzo-

Carod and Viladecans-Marsal (2009) and Rosenthal and Strange (2003) result which also shows that 

competition in the sector encourages the creation of new firms. In addition, it is also in line with Porter 

(2000) theory which emphasize the existence of competition in intensifying the productivity and 

innovation in the market. Moreover, large firms with monopoly power possess greater cost advantage 

from internal economies of scale as their production process is much bigger. The existence of large firms 

in the region can make it harder to establish new businesses as most of the consumer demand is already 
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satisfied by the large incumbent firm. Founders may be discouraged to establish a business as competition 

in the market may seem too high. In other words, there is more barrier to entry when large firms are 

present in the market.  

 

As mentioned before, the NBM regression also shows a significant positive effect of macroeconomic 

variables on the dependent variable. This is not unexpected, as most past works of literature have shown 

the importance of macroeconomic variables on the new formation rate of businesses. As shown in the 

results presented in Table 3, both regional total employment and productivity have a significant positive 

effect on the number of new ICT firms. Productivity proxies for GDP per capita as it is measured by the 

added value over population in the region. It can also somewhat identify the demand present in the region 

as it represents the well-being of the region’s economy. Moreover, the positive effect of productivity on 

the number of ICT startups indicates that ICT startups are more likely to be located in regions with higher 

purchasing power. This can be explained by the large market size of the region, creating a suitable 

environment for newly established business. In addition, the log of total employment in the region also 

shows a positive significant effect on the expected count of ICT startups. The total employment in the 

region can illustrates the overall skills and knowledge of the population which explains why it positively 

affect the development of new ICT firms. In addition, total employment represents the size of the labor 

pool in the region, which is an important factor for new businesses as founders need to find the right team 

to develop their venture. 

 

Furthermore, as mentioned in the data section, there is a large discrepancy between the regions in the 

Netherlands. Thus, as part of a robustness check, this paper also did the same NBM regression without 

Amsterdam and Utrecht. As Amsterdam and Utrecht is the region with the biggest outliers and has an 

average of ICT startups of over 900, it is important to see how much it affects the analysis for the rest of 

the 38 regions. The result of this analysis is provided in Table 4. From the results, it can be seen that the 

coefficient and statistical significance does not differ much than from the analysis which includes 

Amsterdam and Utrecht. Hence, it shows that the NBM regression model result shows a robust analysis 

of the location determinants of ICT startups in the Netherlands. 
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Table 3: Result of Negative Binomial Regression 
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Table 4: Negative Binomial Regression WITHOUT AMSTERDAM AND UTRECHT 
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VII.   Discussion 
 

This section will present a discussion of the hypotheses using the result shown in table 3. The first two 

hypotheses state that both localisation and urbanization economies (agglomeration) have a positive effect 

on the formulation of new ICT startups. These hypotheses are then tested using 4 variables in the NBM 

regression model. From the result obtained, it can be seen that there is a vague effect of agglomeration on 

the establishment of ICT startups. A similar result is obtained by Bade and Nerlinger (2000), which also 

points out an ambiguous effect of agglomeration. Their research, however, focuses on different levels of 

technology startups, which shows a stronger significant effect for those startups with a higher technology 

level. In addition, Bade and Nerlinger (2000) point out that there is a critical point where the effect of 

agglomeration leads to a disadvantage. As this paper's empirical analysis uses the overall count of the 

number of ICT startups, it shows the effect of agglomeration to be inconclusive. The negative effect of 

population density on the expected count of the number of startups can be explained by the deficit of 

resources as the regions get more crowded (Bade & Nerlinger, 2000). Moreover, an important point that 

is acquired from the empirical result is the specialisation of the manufacturing sector for the creation of 

new ICT ventures. This indicates a significant advantage of localisation economies on the formation of 

ICT startups. Hence, this point supports the earlier hypothesis regarding localisation economies which 

was derived from theories and past researches. A research by Rosenthal and Strange (2003), however, 

points out the importance of localisation economies of the own sector on the establishment of startups in a 

certain sector. Thus, their conclusion differs as they find that the most important factor is the 

concentration of the specific sector on the formation of new startups in that particular sector. Instead, this 

paper pinpoints the importance of localisation economies in the manufacturing sector on the development 

of ICT startups. 

 

Furthermore, the final hypothesis can be analysed by examining the Competition ICT variable. The 

hypothesis states that the existence of a monopoly firm will negatively impact the establishment of new 

ICT startups. As the Competition ICT variable measures the average size of firms in the region 

(employment over number of firms), the higher the unit of the variable the more likely there is a presence 

of a monopoly firm. Hence, the initial expectation is that if a region has a monopoly firm instead of a 

large number of small firms, the barriers of entry will be larger, thus fewer startup formations in the 

region. The result from Table 3 is consistent with this expectation. Although it does not show a large 

coefficient for a unit increase in the average size of firms, it points out the importance of competition for 



  
  

29  

the new formation rate. This is compatible with Rosenthal and Strange (2003) result which concluded that 

competition in the sector encourages the creation of new firms.  

 

 

VIII.  Conclusion 
 

As the result shows, the effect of agglomeration economies still seems inconclusive. One possible 

explanation for this is because the analysis still has its limitations. Firstly, as not all the location quotient 

seems to have a significant effect, it is important to understand where the ICT service is allocated to and 

how different sectors interact with each other. Hence, an input-output analysis is a possible approach to 

this, to see where the ICT service is distributed amongst other sectors in the region. There are several 

other analyses that could also be used to examine how the ICT sector relate to other sectors in a region. 

Another approach is through transaction data which measures transaction on who purchases ICT service 

most. Another useful concept for further studies is to look at co-agglomeration. Jacobs et al. (2014) study 

the co-location of business services and multinational enterprises, a similar study could also be done in 

regards to startups and how it links to both urbanization and localization agglomeration. Moreover, this 

paper did not take into account the level of education in the region as there was limited data available. 

Measuring the location quotient of employment in the education sector is possible, however, as it is 

highly correlated with employment in Business Services, this paper did not include this variable in the 

final analysis. One potential recommendation for further research is to include the number of research 

facilities and universities in the area as other past researchers have seen a significant effect of this in the 

creation of new businesses.  

 

Overall, this paper makes a contribution by using a different measurement of agglomeration (location 

quotients) and focusing on the Netherlands. As there is a very limited amount of research which have 

focused on the Netherlands, this paper also makes societal contributions as the Netherlands have received 

a lot of attention as the destination for startups in Europe (Forbes, 2017). Hence, analysing the locational 

determinants of these startups are of interest to policymakers in order to sustain or boost the economic 

environment in the region. From the discussion, it can be concluded that when policymakers wish to 

focus on new firms, it is best to look at regions with a specialization in the manufacturing sector. 

Moreover, as a region gets overpopulated, policymakers have to take into account that it can harm the 

establishment of new firms. The analysis also points out the importance of controlling the level of 

competition in a region for policymakers, as the result shows it significantly affects the creation of ICT 
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startups.  More precisely, it means controlling for the presence of monopoly power. As shown in the 

result, the existence of a monopoly firm in the region can restrict the establishment of new firms.  
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