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Chapter 1: Thesis proposal
1.1
Objective
During the first trimester of this year I followed the course Economics of Entrepreneurship. For this course you had to read a number of articles with respect to the topic entrepreneurship. The last article that you had to read for this course was “Creativity and entrepreneurship: A regional analysis of new firm formation” (Lee, Florida and Acs, 2004). This study explores whether connections exist among regional social characteristics, human capital and new firm formation. The basic hypothesis of this study is that entrepreneurship is positively associated with regional environments that promote diversity and creativity. The empirical results support this main hypothesis. New firm formation is associated with creativity and one dimension of diversity, the diversity index, but not with other types of diversity, like the melting pot index. 
This study was very interesting in my opinion, because it clearly made a distinction between the two types of academic approaches with respect to entrepreneurship.

1
The focus is on the entrepreneur and tries to explain why a person decides to be 

an entrepreneur and starts a new firm. 

2
Regional variation in new firm formation is explained at an aggregate level by 

looking at structural variations in geographical areas.
The second approach was relatively new and interesting to me, because almost all the articles you had to read during the study Economics & Business, regarding the topic entrepreneurship, were based on the first approach. That is why I wanted to know more about this second approach and how I could use it for writing my thesis.

The main objective of this thesis is to conduct a similar research as mentioned above, but this time in the Netherlands. So the central question regarding this thesis is:

What determinants explain new firm formation per COROP-area in the Netherlands for the years 1996-2004?
1.2
Structure
The structure of this thesis consists of four steps:

1
A theoretical framework is built to create better insight regarding this topic and to 
determine which explaining variables are going to be used for this research.

2
Data is collected with respect to these explaining variables and the dependent variables per COROP-area in the Netherlands for the years 1996-2004.
3
SPSS is used to examine whether relationships exist between these determinants and 
regional new firm formation, based on regression analyses.

4
The SPSS-results regarding this research are compared to similar studies in other 
countries.
These four steps are divided into six chapters:
Chapter 1 discusses why this topic is chosen, the purpose of this thesis, the central question and the structure of this thesis. 

Chapter 2 shows which economists and economic schools are important regarding the topic of regional entrepreneurship and its determinants in general. Based on these economists and economic schools the determinants regarding this research are chosen. 

Furthermore, an empirical research is done regarding the relationships between these found determinants and new firm formation. 

Chapter 3 discusses the level of analysis regarding this research: COROP-areas. 

Furthermore, it makes clear how the determinants and dependent variables are measured.

Chapter 4 visually makes clear the average development of the determinants and dependent variables per COROP-area in the Netherlands for the years 1996 – 2004.

Chapter 5 gives an overview of the regression results.

Chapter 6 gives an overall summary and conclusion.
Chapter 2: Theoretical Framework

This chapter consists of two parts: General theories on new firm formation and its determinants and Empirical research.

General theories on new firm formation and its determinants

This first part explains why new firms are founded in general based on economists and economic schools. Furthermore, this part is used to convert these theories into variables which explain new firm formation in general and thus can be used for this research.
Empirical research
The second part summarizes what has already been written in the existing literature about the relationships between the variables found in part 1 of this chapter and new firm formation.
2.1
General theories on new firm formation and its determinants

This part discusses several economists and economic schools which explain why new firms are founded in general. First of all, this part explains which economists and economic schools are used to explain new formation in general and why these theories are chosen. Second, this part is used to convert these theories and schools into variables which explain new firm formation in general and thus can be used for the research mentioned in chapter 1. However, these theories are not discussed in depth, but are only used as a starting point for this research with respect to the selection of the determinants. The second part of this chapter discusses these determinants more in depth and adds some new ones.  
The following economists and economic schools are used (see table 1):

· Adam Smith



· Original institutional economics

· Joseph Schumpeter

· New Institutional Economics 
· Michael Porter


· Spatial point of view
(Jacobs, Thompson, Lucas and Desrochers)

Adam Smith was selected, because he is generally recognized as the founding father of modern economics.

Institutional economics (original and new institutional economics) was chosen because of its relevance regarding the topic of new firm formation nowadays.

Joseph Schumpeter was selected because of his major contributions regarding the field of new firm formation / entrepreneurship.

Michael Porter was chosen, like Adam Smith, because of the importance of his five forces model in general.

Finally, the theories of Jacobs, Thompson, Lucas and Desrochers, the spatial point of view, are used, because of their relevance regarding regional new firm formation nowadays.

	Adam Smith
	1776

	Original institutional economics
	+/- 1900

	Joseph Schumpeter
	1911

	New institutional economics
	+/- 1975

	Michael Porter
	1979

	
	

	Spatial point of view
	+/- 1960


Table 1: Economists and economic schools 
As you can see a large time gap exists between Adam Smith and institutional economics. This gap consisted of, for example, the classical school, the marginalist school and the neoclassical school. However, these schools are excluded from this research because of two reasons:

1. New firm formation and its determinants was not an important field of research in the 19th century.

2. Some schools which are already used use parts of the schools that are excluded regarding this research. For example, new institutional economics uses parts of the neoclassical school.  

Let’s start with Adam Smith, because he is generally recognized as the founding father of modern economics, based on his book “An inquiry into the nature and causes of the wealth of nations” (1776). One of the main points of the wealth of nations is that the free market is actually guided to produce the right amount and variety of goods by a so-called "invisible hand". Smith also showed that the wealth of a country was dependent on the labour supply and thus the size of the population. 
Adam Smith also showed the importance of the division of labour. With division of labour he meant “the splitting of composite tasks into component parts and having these performed separately”. His most famous example was the pin factory. He showed that a great increase in the production of pin-makers could be achieved by dividing this work into different tasks and having each worker complete one specific task rather than manufacturing entire pins. When work is split into specific tasks, workers select a task that particularly suits their own needs and capabilities. So division of labour leads to specialization. External specialization, in turn, influences the degree of industry concentration.
Specialization has three major advantages: 

· Increase of handiness in performing one single task repeatedly in every workman.

· Time is saved, because passing from one kind of work to another is not necessary anymore.

· Machinery can be invented to increase productivity once tasks have been simplified and made routine through the division of labour.

Because of these advantages the same amount of output can be produced with less labour effort. So specialization leads to efficiency gains. Specialization can lead to new firm formation or further specialization within the same firm. In the latter case no new firms are founded (Douma and Schreuder, 2002). 

Smith thus showed that population and the degree of industry concentration are important regarding the explanation of the births of new firms.

Original institutional economics is a school of economics, with a focus going beyond economics' usual concentration on markets to the exclusion of all else, like Adam Smith. Instead it looks more closely at human-made institutions and views markets as a result of the complex interaction of these various institutions (e.g. individuals, firms, states, social norms, rules etc).
Institutional economics consists of two parts: original institutional economics and new institutional economics. This part describes original institutional economics. 

However, new institutional economics is also used to explain new firm formation later on in this part of the chapter.
Original institutional economics focuses on three topics:

· Dynamics and processes

· Actors: limited rationality

· Environment: enabler / constraining

The institutions and their complex interactions (e.g. entry rules) can for example lead to entry barriers and thus influence the degree of industry concentration and the number of firm births (www.wikipedia.nl).

Institutional economics thus showed that the degree of industry concentration is important regarding the explanation of new firm formation.

For Schumpeter dynamics and processes (e.g. innovation process) were also very important, just as for the original institutional economists. 

Schumpeter made a distinction between a Mark I and a Mark II regime, which both influenced the degree of industry concentration. During the first decades of the twentieth century, small businesses were both a vehicle for entrepreneurship and a source of employment and income. This is the era in which Schumpeter conceived his Theory of Economic Development, emphasizing the role of the entrepreneur as prime cause of economic development. He describes how the innovating entrepreneur challenges incumbent firms by introducing new inventions that make current technologies and products obsolete. This process of creative destruction is the main characteristic of what has been called the Schumpeter Mark I regime (low industry concentration).
Later on Schumpeter identified the Mark II regime, in which large firms outperform their smaller counterparts in the innovation and appropriation process through a strong positive feedback loop from innovation to increased research and development activities (high industry concentration) (Thurik, Wennekers and Uhlaner (2002)).

Furthermore, Schumpeter was the first to treat innovation as an endogenous procedure. He saw the entrepreneur as the leader of the firm, innovator and prime mover of the economic system. Schumpeter started his theory with a contrasting world, one without the entrepreneur. In this stationary world, every day is a repetition of the previous one. It is a world with no uncertainty and change. All decisions can be taken automatically upon long experience. 

In a world with entrepreneurs, the entrepreneur seeks opportunities for profit. He introduces new combinations or innovations to reach this goal. This innovative creation of the entrepreneur is seen by Schumpeter as the prime endogenous cause of change in the economic system. New entrepreneurial combinations destroy the equilibrium in the economy and create a new equilibrium. Ongoing innovation therefore implies permanent and discontinuous change and permanent disequilibrium. Schumpeter showed the existence of a “Schumpeter” and a “refugee” or “shopkeeper” effect. The “Schumpeter” effect explains changes in the level of entrepreneurship and its influence on the level of unemployment. The “shopkeeper” or “refugee” effect explains changes in the level of unemployment and its influence on the level of entrepreneurship. Schumpeter finally showed that profit, the income of the entrepreneur, is a signal to imitators that above normal gains can be made and thus leads to new firm formation (Praag, 1999 and Brue, 2000).
Schumpeter thus showed that the degree of industry concentration, unemployment and income explain new firm formation. 

With the development of theories of asymmetric and distributed information an attempt was made to integrate the original institutional economics into neoclassical economics, under the title new institutional economics. New institutional economics consists of three parts:

· Game theory

· Agency theory

· Transaction cost economics
The agency theory cannot be used to explain new firm formation.

The entry game is part of game theory. This game is a sequential game between a monopolist and a potential entrant. Suppose that the monopolist restricts output and keeps prices high. This gives a potential entrant the incentive to enter the industry. However, the monopolist can threaten the entrant to choose low prices as well after entry (entry deterrence). This can only be the case if the threat is a credible one. If the monopolist already has a large network, it can commit itself to lower its prices if entry occurs. Commitment is the process whereby a player irreversibly alters the payoffs in advance so that it will be in his own interest to carry out a threat. A threat can be made credible by showing commitment. 

So in case of a monopolist that restricts output, keeps prices high and shows no commitment, entry and thus new firm formation occurs (Douma and Schreuder, 2002 and Pepall, Richards 

and Norman , 2002).
Game theory thus showed that the degree of industry concentration explains new firm formation. 

Transaction cost economics is also part of the new institutional economics. In transaction cost economics the primary unit of study is the transaction. Transactions can take place across markets or within organizations. Whether a particular transaction is allocated to the market or to an organization is an issue of cost minimization. There is also a different factor that determines the type of a transaction, the atmosphere. This factor refers to the fact that participants in a transaction may value the method of the transaction. For example, when you are self-employed you only want to work as an employee in exchange for a higher income because of the loss of atmosphere. 

Whether transaction costs are high or low depends on three critical dimensions:

· Asset specificity. This dimension refers to the degree to which the transaction needs to be supported by transaction-specific assets. An asset is transaction-specific if it cannot be redeployed to another use without a considerable decrease in the value of the asset.

· Uncertainty. Bounded rationality is a problem for transactions with a high degree of uncertainty.

· Frequency. To set up a specialized governance structure (such as a vertically integrated firm) involves certain fixed costs. Whether the volume of transactions conducted through such a specialized governance structure utilizes it to capacity is then the remaining issue. The costs of a specialized governance structure are more easily recovered for high frequency transactions.

So when a transaction is characterized by high asset-specificity, high uncertainty and high frequency, this transaction is allocated to an organization and thus can lead to new firm formation (Douma and Schreuder, 2002). 
Michael Porter's 1979 framework also looked at entry barriers, just like the new institutional economists. He used concepts developed in industrial organization economics to derive five forces that determine the attractiveness of a market and its possibilities to enter. These five forces are:

1. Rivalry among existing firms

2. Threat of new entrants

3. Threat of substitute products or services

4. Bargaining power of suppliers 

5. Bargaining power of buyers

This framework has proved to be a valuable tool for analyzing present and future levels of an industry’s level of competition and profitability. So when competition is low and profitability is high in a certain industry the chance that new firm births occur in that industry is greater than in an industry with a high level of competition and low profitability (Douma and Schreuder, 2002 and Pepall, Richards and Norman , 2002).
Porter thus showed that the degree of industry concentration explains new firm formation. 

Finally, the spatial point of view. Jacobs`, Thompson’s, Lucas` and Desrochers` theories are used to explain regional new firm formation and its determinants.
Lee, Florida and Acs (2004) stated “Jacobs (1961) argued that open and diverse cities attract more gifted people, thus spurring creativity and innovation, which are underlying forces of entrepreneurship. Thompson (1965) was among the first to propose that cities function as ‘incubators’ of new ideas and innovation. Lucas (1988) formalizes the insights of Jacobs to provide a theory, arguing that cities function as collectors of human capital, thus generating new ideas and economic growth. Following Jacobs, Desrochers (2001) argues that economic diversity is a key factor in city and regional growth, as creative people from varied backgrounds come together to generate new and novel combinations of existing technology and knowledge to create innovation and, as a result, new firms”. 
Jacobs, Thompson, Lucas and Desrochers thus showed that human capital, diversity and creativity are important variables regarding the number of firm births. 

Conclusion 
	Economist / economic school
	Feature(s)
	Explaining variable

	
	
	

	Adam Smith
	Division of labour / specialization and population
	Population and Degree of industry concentration

	Original institutional economics
	Like Adam Smith. However, it looks more closely at human-made institutions and views markets as a result of the complex interaction of these various institutions
	Degree of industry concentration

	Schumpeter
	Mark I vs. Mark II / Schumpeter and refugee effect
	Degree of industry concentration, Unemployment and Income

	New institutional economics 
	Integration of original institutional economics and neoclassical economics
	Degree of industry concentration

	Michael Porter
	Five forces model
	Degree of industry concentration

	Spatial point of view
	Regional perspective
	Human capital, Diversity and Creativity


The above mentioned economists and economic schools showed that new firm formation can be explained by the following determinants:

· Population





· Unemployment 

· Income

· Degree of industry concentration

· Human capital

· Diversity

· Creativity

2.2
Empirical research
This part summarizes what has already been written in the existing literature about the relationships between the explaining variables found in the first part of this chapter and new firm formation. No other explaining variables were found during the literature study then the ones listed underneath.

These explaining variables are:

· Population

· Unemployment

· Income

· Degree of industry concentration

· Human capital

· Diversity

· Creativity

The article “Creativity and entrepreneurship: A regional analysis of new firm formation” 

(Lee et. al., 2004) acted as the starting point of this research. Based on this study and its references, directions for other relevant articles, their references, and books about this topic were found.

Three journals were thoroughly examined based on all articles and references that were found concerning the starting article:


1
Regional studies


2
Entrepreneurship & regional development


3
Journal of urban economics

Proquest was used, which is a search engine (Erasmus university library).

The above mentioned literature is limited. However, the most interesting and important literature regarding this topic was found, because the same articles, books and references were found in different ways over and over again during this literature study.
Population
Adam Smith showed the importance of population with respect to new firm formation.

With respect to the explaining variable population a distinction is made between population level, population growth and population density.

Population level
In 1994 Davidsson, Lindmark and Olofsson found a positive and significant relationship between the population level and new firm formation in Sweden for all sectors. However, a negative and significant relationship was found between the population level and the number of firm births in Sweden for the manufacturing sector only. The population level was measured as the natural logarithm of the total population. 

In 2002 Kirchhoff, Armington, Hasan and Newbert researched this connection exactly the same way, but now in the USA. They also found a positive and significant relationship between the population level and the number of firm births.

Lee, Florida and Acs (2004) also found a positive link between the population level and new firm formation in the USA. However, they did not use the natural logarithm of the population level, but the population level itself.

Overall it can be concluded that regions with a higher population level are expected to have a higher number of firm births than regions with a lower population level.

	Authors
	Year
	Population level

	
	
	

	Davidsson, Lindmark and Olofsson (overall)
	1994
	+    

	Davidsson, Lindmark and Olofsson (manufacturing)
	1994
	-

	Kirchhoff, Armington, Hasan and Newbert
	2002
	+

	Lee, Florida and Acs
	2004
	+




+ : Positive and significant relationship   - : Negative and significant relationship  
Population growth 

In 1990 Moyes and Westhead researched the link between population growth and new firm formation in Great Britain. They found a positive and significant connection. Population growth was measured over the years 1990-1996. 

Audretsch and Fritsch (1994), Davidsson, Lindmark and Olofsson (1994), Guesnier (1994), Keeble and Walker (1994), Reynolds, Miller and Maki (1995) and 
Lee, Florida and Acs (2004) researched this link in a similar way as Moyes and Westhead. They also found a positive and significant correlation. However, other years and countries were used for these investigations. 
Armington and Acs (2002) also found a positive link between population growth and new firm formation in the USA, but used another measure regarding population growth. They used the two- year change from the ratio of the 1994 population divided by the 1992 population, and took the square root of that two-year change ratio to calculate the annual regional change ratio.
Kirchhoff, Armington, Hasan and Newbert (2002) also found a positive connection in the USA, but used the yearly average compound rate of population growth over the preceding two years, calculated as the square root of the quotient of current population to the population two years earlier, minus one to measure population growth.
Only Garofoli (1994) found a negative relationship between population growth and the number of firm births in Italy. Population growth was measured as the increase in the rate of population between 1981 and 1986.
Overall it can be concluded that regions with higher population growth are expected to have a higher number of firm births than regions with lower population growth.

	Authors
	Year
	Population growth

	
	
	

	Moyes and Westhead
	1990
	+

	Audretsch and Fritsch
	1994
	+

	Davidsson, Lindmark and Olofsson
	1994
	+    

	Garofoli
	1994
	-

	Guesnier
	1994
	+

	Keeble and Walker
	1994
	+

	Reynolds, Miller and Maki
	1995
	+

	Armington and Acs
	2002
	+

	Kirchhoff, Armington, Hasan and Newbert
	2002
	+

	Lee, Florida and Acs
	2004
	+




+ : Positive and significant relationship   - : Negative and significant relationship  
Population density
In 1989 Bartik found a positive and significant relationship between population density and new firm formation in the USA.

Audretsch and Fritsch (1994), Davidsson, Lindmark and Olofsson (1994), Guesnier (1994), Keeble and Walker (1994) and Reynolds, Storey and Westhead (1994) also investigated this relationship for the countries Germany, Sweden, France, United Kingdom, Italy, USA and Ireland. They all found positive and significant relationships between population density and the number of firm births, just like Bartik in 1989.

On the other hand Davidsson, Lindmark and Olofsson (1994) and Reynolds, Storey and Westhead (1994 ) also found a negative relationship between population density and new firm formation. Regarding the research of Davidsson, Lindmark and Olofsson, they found the negative correlation again with respect to the manufacturing sector in Sweden, just as with the variable population level.

Moyes and Westhead (1990) found a significant relationship between population density and the number of firm births in Great Britain. However, the correlation coefficient regarding this link was equal to 0.

Finally, relatively many researches did not find a significant relationship between the two mentioned concepts at all. Garofoli (1994), Reynolds, Storey and Westhead (1994), Love (1996) and Kangasharju (2000) did not find a link between population density and the number of firm births for the countries Italy, Germany, USA, France, Ireland, Sweden and Finland.

Overall it is hard to conclude whether regions with a higher population density attract more new firm formation than regions with lower population density, because positive, negative and insignificant relationships were found regarding this connection.

* Reynolds, Storey and Westhead (1994) researched the relationship between the population density and new firm formation in many countries, like France, Germany, Ireland, Italy, Sweden, the UK and the USA. Furthermore, they made a distinction between all sectors and the manufacturing sector only per country. They found positive, negative and insignificant relationships between population density and new firm formation for different countries and sectors. 

	Authors
	Year
	Population density

	
	
	

	Bartik
	1989
	+

	Moyes and Westhead
	1990
	00

	Audretsch and Fritsch
	1994
	+

	Davidsson, Lindmark and Olofsson (all sectors)
	1994
	+    

	Davidsson, Lindmark and Olofsson (manufacturing)
	1994
	-

	Garofoli
	1994
	0

	Guesnier
	1994
	+

	Keeble and Walker
	1994
	+

	Reynolds, Storey and Westhead *
	1995
	+    

	Reynolds, Storey and Westhead *
	1995
	-

	Reynolds, Storey and Westhead *
	1995
	0

	Love
	1996
	0

	Kangasharju
	2000
	0




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship


00: Significant relationship, but correlation coefficient is equal to 0 

Unemployment
Schumpeter showed the importance of unemployment regarding the number of firm births.
In theory, unemployment can either increase or decrease new firm formation. Storey (1991) showed three different suggestions with respect to the relationship between unemployment and the number of firm births.

1. Pull hypothesis


The "pull" hypothesis is strongly related to the SCP theorem (Structure – conduct – 
performance). It states that new firm formation takes place when a person 
perceives a possibility to enter a market and to make at least an acceptable level of 
income. This is more likely to occur when demand is high and when the individual is 
credit-worthy or has access to private reserves. In that kind of a situation individuals 
are "pulled" or attracted into founding their own firms and are more likely to have 
access to the resources required to start a business.

2. Push hypothesis


The "push" hypothesis suggests that miserable market circumstances imply that 
individuals experiencing or facing the prospect of unemployment are more likely to 
found new firms. Knight showed within his framework that the expected returns from 
self employment are low, but sometimes higher than the expected income from 
unemployment or from searching for a job as an employee. Furthermore, as Blinks and 
Jennings (1986) point out, unemployment in a financial system is likely to 
correspond with the closure of firms and thus lead to the increased availability and low 
cost of second hand equipment.
3. Non-linear hypothesis


The third hypothesis is explored by Hamilton (1989) who suggests that the 
relationship between unemployment and new firm formation may be non-linear. He 
argues that at low levels of unemployment, increases in unemployment will lead to 
increases in new firm formation. However, once a "critical" level of 
unemployment is reached, increases in unemployment lead to reductions in new 
firm 
formation. 

With respect to the determinant unemployment a distinction is made between the unemployment rate and the change in the unemployment rate.
Unemployment rate

Many authors investigated the relationship between unemployment and new firm formation. 
One of the first was Schumpeter (1912). He showed the existence of a “Schumpeter” and a “refugee” or “shopkeeper” effect. The “Schumpeter” effect explains changes in the level of entrepreneurship and its influence on the level of unemployment. The “shopkeeper” or “refugee” effect explains changes in the level of unemployment and its influence on the level of entrepreneurship.

The relationship between the unemployment rate and the number of firm births was first empirically tested by Blinks and Jennings in England in 1986. They found a positive and significant relationship. With respect to the results of Blinks and Jennings (1986), Hudson (1987), Johnson, Lindley and Bourlakis (1988), Hamilton (1989), Robson and Shah (1989) and Robson (1990), see Storey (1991).
Highfield and Smiley (1987), Hudson (1987), Johnson, Lindley and Bourlakis (1988), Hamilton (1989), Robson and Shah (1989), Robson (1990), Audretsch and Fritsch (1994),   
Davidsson, Lindmark and Olofsson (1994), Guesnier (1994), Reynolds, Storey and Westhead (1994), Reynolds, Miller and Maki (1995), Kangasharju (2000), Armington and Acs (2002), Kirchhoff, Armington, Hasan and Newbert (2002) and Lee, Florida and Acs (2004) all found positive and significant relationships between the unemployment rate and new firm formation too, just like Blinks and Jennings and the push hypothesis expected.
Not only positive relationships were empirically found regarding this connection. For example, Moyes and Westhead (1990), Garofoli (1994), Reynolds, Storey and Westhead (1994) and Love (1996) all found a negative link between the unemployment rate and new firm formation, supporting the pull hypothesis.

Evans and Leighton (1990) were the first who did not find a significant relationship between the two concepts at all. Moyes and Westhead (1990), Ashcroft, Love and Malloy (1991), Fritsch (1992) and Reynolds, Storey and Westhead (1994) supported the findings of Evans and Leighton.

It is hard to conclude whether regions with a higher unemployment rate attract more new firms than regions with a lower unemployment rate or vice versa, because positive, negative and insignificant relationships were found. However, overall more positive than negative and insignificant relationships were found. Thus the push hypothesis seems to be the best explanation regarding this relationship.

	Authors
	Year
	Unemployment rate

	
	
	

	Blinks and Jennings
	1986
	+

	Highfield and Smiley
	1987
	+

	Hudson
	1987
	+

	Johnson, Lindley and Bourlakis
	1988
	+

	Hamilton
	1989
	+

	Robson and Shah
	1989
	+

	Evans and Leighton
	1990
	0

	Moyes and Westhead 

(1979 unemployment rate)
	1990
	0

	Moyes and Westhead 

(1983 unemployment rate)
	1990
	-

	Robson
	1990
	+

	Ashcroft, Love and Malloy
	1991
	0

	Fritsch 
	1992
	0

	Audretsch and Fritsch
	1994
	+    

	Davidsson, Lindmark and Olofsson
	1994
	+    

	Garofoli
	1994
	-

	Guesnier
	1994
	+

	Reynolds, Storey and Westhead *
	1994
	+    

	Reynolds, Storey and Westhead *
	1994
	-

	Reynolds, Storey and Westhead *
	1994
	0

	Reynolds, Miller and Maki
	1995
	+

	Love
	1996
	-

	Kangasharju
	2000
	+

	Armington and Acs
	2002
	+

	Kirchhoff, Armington, Hasan and Newbert
	2002
	+

	Lee, Florida and Acs
	2004
	+




+: Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship
Change in the unemployment rate

In 1990 Moyes and Westhead researched the relationship between the change in the unemployment rate and the number of firm births. A positive and significant link was found. 
Ashcroft, Love and Malloy (1991), Audretsch and Fritsch (1992), Reynolds, Storey and Westhead (1994) supported the results of the research by Moyes and Westhead. 
Garofoli (1994) though found a negative and significant link between the explaining variable and the number of firm births in Italy in 1994. Guesnier (1994) and Reynolds, Storey and Westhead (1994) found the same results as Garofoli regarding this link, only in France and the USA.

Relatively many researchers did not find a significant relationship between these two concepts. Hart and Gudgin (1994), Keeble and Walker (1994), Love (1996) and Kangasharju (2000) all agreed that a relationship between the change in the unemployment and new firm formation did not exist.

Overall no conclusions can be drawn whether regions with a higher change in the unemployment rate attract more new firm formation than regions with a lower change in the unemployment rate or vice versa, because positive, negative and insignificant relationships were found for different years and countries.

	Authors
	Year
	Change in the unemployment rate

	
	
	

	Moyes and Westhead
	1990
	+

	Ashcroft, Love and Malloy
	1991
	+

	Audretsch and Fritsch
	1992
	+

	Garofoli
	1994
	-

	Guesnier
	1994
	-

	Hart and Gudgin
	1994
	0

	Keeble and Walker
	1994
	0

	Reynolds, Storey and Westhead *
	1994
	+    

	Reynolds, Storey and Westhead *
	1994
	-

	Reynolds, Storey and Westhead *
	1994
	0

	Love 
	1996
	0

	Kangasharju
	2000
	0




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship
Income
Schumpeter showed the importance of income with respect to new firm formation.

Three theoretical explanations can be given why a higher income level / income growth attracts new firm formation: 

1. New economic activity tends to locate in those regions where production convexities yield the greatest returns to the activity (Krugman(A + B), 1991).

2. Higher income provides additional financial resources necessary to start a firm 


(Lee, Florida and Acs, 2004).

3. Increase of income can lead to the increase of demand. Increase of demand can lead to the birth of new firms to satisfy this increased demand (Reynolds, Storey and Westhead, 1994).

With respect to the explaining variable income a distinction is made between income level and income growth.

Income level
Hudson (1987), Bartik (1989), Audretsch and Fritsch (1994) and Davidsson, Lindmark and Olofsson (1994) all found positive and significant relationships between the income level and new firm formation, just as Krugman, Lee, Florida and Acs and Reynolds, Storey and Westhead expected.

Hudson measured the income level as real disposable income in England.

Bartik used the per capita income to measure the income level in the USA.

Audretsch and Fritsch used the per capita value added as a proxy for the income level in Germany.
Davidsson, Lindmark and Olofsson used the per capita income level in Sweden.

However, Ashcroft, love and Malloy (1991) found a negative relationship between the income level and new firm formation. This was quite surprising, because the theory did not expect a negative correlation between these concepts. 

Ashcroft, Love and Malloy used the average annual wage per county in Great Britain and Scotland to measure the income level. 

Finally, Moyes and Westhead (1990), Reynolds, Storey and Westhead (1994) and Love (1996) did not find a statistically significant relationship between the income level and the number of firm births.

Moyes and Westhead used GDP per head in the USA as a proxy for the income level.

Reynolds, Storey and Westhead used household income in France, Germany, United Kingdom, Sweden, United States, Italy and Ireland.

Love used the average annual wage per county in Great Britain.

Overall it is hard to conclude whether the income level attracts or deter entry and thus new firm formation, because positive, negative and insignificant relationships were found between the income level and the number of firm births.

	Authors
	Year
	Income level

	
	
	

	Hudson
	1987
	+

	Bartik
	1989
	+

	Moyes and Westhead
	1990
	0

	Ashcroft, Love and Malloy
	1991
	-

	Audretsch and Fritsch
	1994
	+

	Davidsson, Lindmark and Olofsson
	1994
	+

	Reynolds, Storey and Westhead
	1994
	0

	Love
	1996
	0




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship

Income growth

Davidsson, Lindmark and Olofsson (1994), Armington and acs (2002) and Lee, Florida and Acs (2004) all found positive and significant relationships between income growth and new firm formation.

Davidsson, Lindmark and Olofsson used the income growth for the years 1980-1985 in Sweden as a proxy for income growth.

Armington and Acs used the average annual rate of increase of personal income between 1976-1982 in the USA.

Lee, Florida and Acs used the income growth rate between 1990-1996 in the USA.

Only Highfield and Smiley (1987) found a negative relationship between the income growth rate and new firm formation. They used the real GNP growth in the USA for the years 1947-1984.

Finally, Garofoli (1994), Keeble and Walker (1994) and Kangasharju (2000) did not find a significant relationship between income growth and the number of firm births.

Garofoli used the rate of growth of the domestic product in Italy for the years 1986-1991 to measure income growth.

Keeble and Walker used the average percentage change in GDP per head in the United Kingdom for the years 1980-1990.

Kangasharju used the growth of GDP per capita in Finland for the years 1989-1993.
Overall it is hard to conclude whether income growth attracts or deter entry and thus new firm formation, because positive, negative and insignificant relationships were found between income growth and the number of firm births.
	Authors
	Year
	Income growth

	
	
	

	Highfield and Smiley
	1987
	-

	Davidsson, Lindmark and Olofsson
	1994
	+

	Garofoli
	1994
	0

	Keeble and Walker
	1994
	0

	Kangasharju
	2000
	0

	Armington and Acs
	2002
	+

	Lee, Florida and Acs
	2004
	+




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship

Degree of industry concentration
Adam Smith, Original institutional economics, Joseph Schumpeter, new institutional economics and Michael Porter all showed the importance of the degree of industry concentration and its impact on the number of firm births.

Highfield and Smiley (1987) already in 1973 stated “Baron theoretically predicted that lower industry concentration may deter entry since a symmetric post entry equilibrium would imply smaller size and a higher possibility that the entrant will be forced to operate below minimum efficient scale”. Baron thus predicted a positive correlation between the degree of industry concentration and the number of firm births.
Acs and Audretsch(1) (1989) and Guesnier (1994) found a positive and significant relationship in real life between the degree of industry concentration and new firm formation in the USA and France, just as Baron predicted. Acs and Audretsch used the four-firm concentration ratio for all firm sizes to measure the degree of industry concentration. Guesnier used the economic sector concentration index per 100 existing firms and per 10.000 active workers.
However, Highfield and Smiley (1987) also stated “Orr (1974) felt that when a potential entrant tries to enter a highly concentrated industry, the entrant must consider the possibility that established firms may collude to prevent this entrance”. Orr thus predicted a negative link between the degree of industry concentration and the number of firm births.

Acs and Audretsch(1) (1989) found a negative relationship between the four-firm concentration ratio and the number of firm births for the two firm-size classes 1 – 99 and 1 – 499 employees, just as Orr suggested.
Highfield and Smiley (1987) and Hart and Gudgin (1994) also researched the connection between the degree of industry concentration and new firm formation in the USA and Ireland. Both investigations did not find a significant correlation between the degree of industry concentration and new firm formation. Highfield and Smiley used the four firm concentration ratio. Hart and Gudgin used the economic sector concentration index.

Overall it is hard to conclude whether highly or low concentrated industries attract or deter new firm formation. 

	Authors
	Year
	Degree of industry concentration

	
	
	

	Highfield and Smiley
	1987
	0

	Acs and Audretsch
	1989
	+    

	Acs and Audretsch
	1989
	-    

	Guesnier
	1994
	+

	Hart and Gudgin
	1994
	0




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship

Human capital
Jacobs, Thompson, Lucas and Desrochers showed the importance of human capital regarding the number of firm births.

Human capital could, in theory, attract or deter new firm formation. It can attract entry, because human capital increases the production of new ideas and therefore the number of firm births (Kirchhoff, Armington, Hasan and Newbert, 2002). It can deter entry when higher education itself is identified as the most immediate career choice (higher education as a job). Relatively few people with higher education qualifications then proceed to found new firms (Hart and Gudgin, 1994).
Bartik (1989), Evans and Leighton (1990), Audretsch and Fritsch (1994), Davidsson, Lindmark and Olofsson (1994), Guesnier (1994), Armington and Acs (2002) and Lee, Florida and Acs (2004) all found positive and significant relationships between human capital and the number of firm births, just as Kirchhoff, Armington, Hasan and Newbert expected. All these authors used education as a proxy for human capital.
Bartik used the proportion of high school graduates (25 years old and over) to measure human capital in the USA.

Evans and Leighton researched the probability of entry into self-employment, both for unemployed as employed workers in the USA. Four dummy variables were used: high school dropout, college dropout, college graduate and post-graduate.

Audretsch and Fritsch made a distinction with regard to the number of firm births between the ecological and the labour market approach. The ecological approach standardizes the number of entrants relative to the number of firms in existence. The labour market approach standardizes the number of entrants with respect to the size of the work force. 

The share of the labour force accounted by unskilled and semi-skilled workers was used to measure human capital in Germany
Davidsson, Lindmark and Olofsson used the percentage of the population between 25 and 44 years old with university education in Sweden.

Guesnier found a positive and significant link between human capital and the number of annual firm births per 10.000 active workers. He used the percentage of all adults with bachelor’s degrees in France as a proxy for human capital.

Armington and Acs used the share of adults with college degrees in 1990 divided by the total number of adults (Population 25 years and over) to measure educational attainment and thus human capital in the USA. 
Lee, Florida and Acs used the percentage of adults in the population with a bachelors degree in the USA.
However, Moyes and Westhead (1990), Davidsson, Lindmark and Olofsson (1994), 
Guesnier (1994) also found negative and significant relationships between human capital and new firm formation, just as Hart and Gudgin expected.

Moyes and Westhead used the percentage of school leavers with no graded results in Great Britain.

Davidsson, Lindmark and Olofsson only found this negative correlation regarding the manufacturing sector in Sweden.

Guesnier found a negative correlation between human capital and the number of annual firm births per 100 existing firms in France.

Furthermore it was very surprising to see that relatively many authors, Bartik (1989), 

Moyes and Westhead (1990), Fritsch (1992), Hart and Gudgin (1994) and 

Armington and Acs (2002), did not find a significant relationship between human capital and the number of firm births.  
Bartik measured human capital as the proportion of the population 25 years old and over completing college.

Moyes and Westhead used the percentage of pupils over 16 years old staying at school.

Fritsch measured human capital as the share of skilled workers in Germany.

Hart and Gudgin used the percentage of the population gaining access to higher education in Ireland.

Armington and Acs did not find a significant relationship for the business services and manufacturing sector in the USA.

Finally, Kirchhoff, Armington, Hasan and Newbert (2002) also researched the link between human capital and new firm formation. They showed that human capital was significant in explaining additional variance in the number of firm births in the USA. However, its collinearity with other variables raised questions about the direction and significance of this correlation with the number of firm births. 

Two measures were included with respect to human capital, the share of the population over 24 years old with high school education and the share of the population over 24 years old with college education.
Overall it is hard to conclude whether human capital attracts or deter entry and thus new firm formation, because positive, negative and insignificant relationships were found between human capital and the number of firm births
	Authors
	Year
	Human capital

	
	
	

	Bartik (high school)
	1989
	+    

	Bartik (college)
	1989
	0

	Evans and Leighton
	1990
	+

	Moyes and Westhead (school leavers > 16)
	1990
	-  

	Moyes and Westhead (pupils > 16 staying at school)
	1990
	0

	Fritsch
	1992
	0

	Audretsch and Fritsch
	1994
	+    

	Davidsson, Lindmark and Olofsson (all sectors)
	1994
	+   

	Davidsson, Lindmark and Olofsson (manufacturing)
	1994
	-

	Guesnier (labour market approach)
	1994
	+    

	Guesnier (ecological approach)
	1994
	-   

	Hart and Gudgin 
	1994
	0

	Armington and Acs (all sectors)
	2002
	+    

	Armington and Acs (business services + manufacturing sector)
	2002
	0

	Kirchhoff, Armington, Hasan and Newbert
	2002
	!

	Lee, Florida and Acs
	2004
	+




+ : Positive and significant relationship   - : Negative and significant relationship   0 : Insignificant relationship

 

! : Direction and significance of the relationship is unclear through collinearity 

Diversity
Jacobs, Thompson, Lucas and Desrochers showed the importance of diversity with respect to new firm formation.

In 1989 Bartik gave two explanations why the proportion of foreign immigrants, and thus diversity, has positive and significant impact on the number of firm births in the USA:

1. Foreign immigrants are a particularly entrepreneurial group.

2. Foreign immigrants may fill in new market opportunities based on the wants and needs of the immigrants themselves.
The number of foreign immigrants was measured as the proportion of the population, five years old and over, whom lived abroad five years ago.

Reynolds, Miller and Maki (1995) and Lee, Florida and Acs (2004) also found such a positive and significant relationship between diversity and new firm formation in the USA, but used another approach. 

Reynolds, Miller and Maki made a distinction between social status diversity and economic diversity. With social status diversity the authors meant diversity in personal income related to ethnic-cultural diversity (demand-side). As this diversity increases, there is a wider range of demand for goods and services and, in turn, more diverse opportunities for new and small firms. 

With economic diversity the authors meant diversity in productive activities as well as diversity in skills and occupations (supply-side). Economic diversity provides opportunities to develop markets for new firms.

Lee, Florida and Acs expected that more diverse regions tend to have lower entry barriers that make it easier for creative human capital with various backgrounds to enter the region. Regions that are open to diversity possess the broad environment that promotes innovation and accelerates information flow, leading to the formation of new businesses. The diversity or gay index was used to measure diversity. This index measures the concentration of same-sex male unmarried couples in the population.

However, Lee, Florida and Acs (2004) also used the melting pot index to explain new firm formation, just like Bartik. The authors did not find a significant relationship between this indicator and the number of firm births. The Melting Pot Index measures the percentage of the population that is foreign born. 
Finally, Kirchhoff, Armington, Hasan and Newbert (2002) also researched the link between diversity and new firm formation. They showed that the foreign born population was significant in explaining additional variance in the number of firm births in the USA. However, its collinearity with other variables raised questions about the direction and significance of this correlation with the number of firm births. The foreign born population was measured as the share of the population born outside the USA.

Overall it can be concluded that more diverse regions are expected to have a higher number of firm births than less diverse regions.

	Authors
	Year
	Diversity

	
	
	

	Bartik
	1989
	+

	Reynolds, Miller and Maki
	1995
	+

	Kirchhoff, Armington, Hasan and maki
	2002
	!

	Lee, Florida and Acs (diversity index)
	2004
	+    

	Lee, Florida and Acs (melting pot index)
	2004
	0




+: Positive and significant relationship   0 : Insignificant relationship  



! : Direction and significance of the relationship is unclear through collinearity 

Creativity
Jacobs, Thompson, Lucas and Desrochers showed the importance of creativity regarding the number of firm births.

Already in 1968 Cattell and Butcher researched the relationship between creativity and new firm formation. They expected that the presence of bohemians in a region creates an environment that attracts other types of high human capital individuals that could promote the number of regional firm births. With bohemians they meant: artistically creative people, like authors, designers, musicians, composers, actors, directors, painters, sculptors, craft-artists, artist printmakers, photographers, dancers, artists and performers. So creativity attracts creativity and the number of firm births. 
Lee, Florida and Acs (2004) were the first and only who empirically tested the same connection between creativity, human capital and new firm formation in the USA as Cattell and Butcher. The authors found that regional new firm formation was positively and significantly associated with creativity, because regions that are broadly creative possess the broad environment that:

· attracts creative people 

· cultivates new ideas 

· promotes innovation 

· accelerates information flow 

However, not all authors agree on this positive link between creativity and new firm start-ups. 

Sternberg and Lubart (1999) for example defined creativity as the ability to produce work that is both novel (original, unexpected etc.) and appropriate (useful, adaptive concerning task constraints etc.). They labelled entrepreneurship as a form of creativity, because most of the time new businesses are original and useful. The authors concluded that creativity and entrepreneurship (new firm formation) were almost identical concepts.

Overall it is hard to conclude whether creative regions attract or deter new firm formation, because of the limited research regarding this topic.
	Authors
	Year
	Creativity

	
	
	

	Lee, Florida and Acs
	2004
	+




+: Positive and significant relationship  
Conclusion

The first part of this chapter showed the importance of seven determinants with respect to new firm formation in general. The second part of this chapter analysed what empirical connections already were found between those determinants and the number of firm births, based on the existing literature. Those two parts together distinguished the following 11 explaining variables:
Population level

Population growth

Population density

Unemployment rate

Change in the unemployment rate

Income level

Income growth

Degree of industry concentration

Human capital

Diversity

Creativity

However, both structural and dynamic analyses were used in the other studies summarized in part two of chapter two. That is why this distinction is also used regarding this research.

With respect to the structural analyses the averages of the following variables are linked to both types of new firm formation for the years 1996 - 2004:

Population level

Population density

Unemployment rate

Income level

Degree of industry concentration

Human capital

Diversity

Creativity

With respect to the dynamic analyses the following variables are linked to both types of the change in new firm formation:

Population growth

Change in population density

Change in the unemployment rate

Income growth

Change in the degree of industry concentration

Change in human capital

Change in diversity

Change in creativity

Acs and Audretsch(2) (1989) showed how new firm formation varies over the business cycle. A well-known measure regarding this business cycle is the percentage volume change of the gross domestic product in a country compared to the preceding year (see figure 1).
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Figure 1: Business cycle in the Netherlands for the years 1996 – 2004
As you can see the largest change regarding this measure is between the years 2000 and 2001. That is why is chosen to examine the relationships between the above mentioned explaining variables and both types of the change in new firm formation for the years 1997 – 2000, 
2001 – 2004 and 1997 – 2004 regarding the dynamic analyses.
The overview at the following page gives a general idea of what was found with respect to the second part of chapter 2. All found empirical relationships and their directions are summarized in this overview.
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	Explaining variables
	Poplev
	Popgro
	Popden
	Unempl
	Chunem
	Inclev
	Incgro
	Indcon
	Humcap
	Divers
	Creati

	
	
	
	
	
	
	
	
	
	
	
	

	Number of studies
	3
	10
	10
	22
	10
	8
	7
	4
	11
	4
	1


In total 26 empirical studies were found which examined the relationships between the explaining variables and new firm formation.

Twenty of these studies examined several relationships within one article that could be used for the second part of this chapter. With respect to the other 6 studies only 1 relationship per research could be used. Almost all researches studied the relationship between the unemployment rate and the number of firm births (22 out of 26). The relationships between population growth, population density, the change in the unemployment rate, human capital and new firm formation were also very popular to investigate (10, 10, 10, 11 out of 26 respectively). However, the relationships between population level, the degree of industry concentration, diversity, creativity and new firm formation were not investigated a lot yet (3, 4, 4, 1 out of 26 respectively). 
The directions of the relationships between population level, population growth, diversity and new firm formation were clear. Overall a positive relationship was found concerning these relationships. All other relationships and their directions were not clear because of two reasons. First of all, in most of the cases positive, negative, but also insignificant relationships were found. Secondly, the literature regarding some relationships was too limited. 

Similar studies conducted in different countries gave very different results (see Reynolds, Storey and Westhead (1994)). 

The relationship between industry concentration and the number of firm births was researched most of the time in the 1970s and 1980s. It is not a topic that is researched much nowadays. However, the relationships between diversity, creativity and new firm formation are popular to investigate nowadays compared to the past. 

Chapter 3: Operationalisation
The following chapter consists of two parts. The first part explains which level of analysis is chosen regarding this research and why. The second part of this chapter defines how the mentioned explaining variables and dependent variables are measured and why these determinants and dependent variables are measured this way.

The Statline databank ( www.cbs.nl ) is used to collect the data regarding all explaining variables. 

The Handelsregister (www.kvk.nl) is used to collect the data with respect to the dependent variables.

This chapter also makes clear what parts of both mentioned websites were used regarding collecting the data.

3.1
Level of analysis
This part explains what level of analysis is chosen regarding this research, what 

COROP-areas are and why they exist.

With respect to regional classifications in the Netherlands there are several choices:





Number of regions

· Country parts 

 
 (5) 


· Provinces
 

(12)

· Conurbations 


(22)

(stadsgewesten)

· Agglomerations

(22)

(stedelijke agglomeraties)

· RBA areas


(18)

· RPA areas


(34)

· COROP areas


(40)

Country parts and provinces were not suitable as level of analysis regarding this research because of their number of areas (only 5 and 12 areas respectively). All studies examined in chapter 2 used many more different areas per country.

Conurbations and agglomerations were not appropriate for this research, because these classifications do not cover the Netherlands completely.  

The RBA-classification (until 2002) is a classification of 18 areas in the Netherlands. RBA stands for “Regionale besturen voor de arbeidsvoorziening volgens de arbeidsvoorzieningenwet 1996”. This classification was not suitable with respect to this research, because it is not used anymore nowadays.

The RPA-classification (since 2002) is a classification of 34 areas in the Netherlands. RPA stands for “Regionale platforms voor de arbeidsmarkt”. This classification has just been designed since 2002 and therefore this classification was not suitable for this research.

However, the COROP-classification consists of enough regions (40), covers the Netherlands completely and the data with respect to the research explained in chapter 1 is available for the years 1996-2004. That is why the COROP-classification is chosen as the level of analysis for this research.

A COROP-region is a regional area within the Netherlands that is part of the COROP-classification. This classification is used for analytical purposes. COROP stands for Coördinatie Commissie Regionaal Onderzoeksprogramma. This was the name of the commission that designed the classification of COROP-regions in the Netherlands in 1971. In total there are 40 COROP-regions in the Netherlands. 

However, in some cases three of these COROP-areas are split up into six separate 

COROP-areas.

Groot-Amsterdam

(
Amsterdam and overig Groot-Amsterdam

Groot-Rijnmond

(
Rijnmond and overig Groot-Rijnmond

Noordoost-Noord-Brabant
(
Stadsgewest `s – Hertogenbosch and overig Noordoost-




Noord-Brabant

With respect to some variables the data was found for the 43 mentioned COROP-areas. In that case, for example, the data with respect to Amsterdam and overig Groot-Amsterdam was added up to get the data regarding Groot-Amsterdam.
Each COROP-region is a combination of cities and villages. However, each region has a central core which “takes care” of its surroundings (nodaal verzorgingsgebied). Furthermore all COROP-areas use province boundaries as their own borders. 

The COROP-classification is used by research institutions, like the CBS and the RIVM, to present statistical data. To be able to compare these data over time it is necessary that the classification is not modified regularly. The COROP-classification has remained unchanged since 1971 (www.wikipedia.nl) (see figure 2). 

The 40 COROP-areas are:

Oost-Groningen
1

Delfzijl en omgeving
2
Overig Groningen
3
Noord-Friesland
4
Zuidwest-Friesland
5
Zuidoost-Friesland
6
Noord-Drenthe
7
Zuidoost-Drenthe
8
Zuidwest-Drenthe
9
Noord-Overijssel
10
Zuidwest-Overijssel
11
Twente
12
Veluwe
13
Achterhoek
14
Arnhem / Nijmegen
15
Zuidwest-Gelderland
16
Utrecht
17
Kop van Noord-Holland
18
Alkmaar en omgeving
19
IJmond
20
Agglomeratie Haarlem
21
Zaanstreek
22
Groot-Amsterdam
23

Het Gooi en Vechtstreek
24
Agglomeratie Leiden en Bollenstreek
25
Agglomeratie ’s-Gravenhage
26

Delft en Westland
27
Oost-Zuid-Holland
28
Groot Rijnmond
29

Zuidoost-Zuid-Holland
30
Zeeuws-Vlaanderen
31
Overig Zeeland
32
West-Noord-Brabant
33
Midden-Noord-Brabant
34
Noordoost-Noord-Brabant
35
Zuidoost-Noord-Brabant
36
Noord-Limburg
37

Midden-Limburg
38
Zuid-Limburg
39

Flevoland
40
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Figure 2: COROP-classification
However, not all data was available per COROP-area. In some cases the data was available per municipality. If the data was only available per municipality, the data per municipality was added up, based on which municipalities belong to which COROP-area, to get the data per COROP-area. This list of municipalities per COROP-area can be found in appendix A.

3.2
Indicators

This part explains how all (in)dependent variables are measured, why these variables are measured this way and where the data regarding this variable can be found.

New firm formation

New firm formation
As discussed in chapter 2, Audretsch and Fritsch (1994) made a distinction between the ecological and the labour market approach regarding new firm formation because of differences in size between regions. The ecological approach standardizes the number of entrants regarding the number of firms in existence. The labour market approach standardizes the number of entrants with respect to the size of the workforce. This distinction is also used with respect to this research.

The number of start-ups per region divided by the total number of existing firms per region as a percentage in the Netherlands for the years 1996 – 2004 is used to measure new firm formation. (= NFFEF)
NFFEF = 
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The number of start-ups per region divided by the total potential workforce per region as a percentage in the Netherlands for the years 1996 – 2004 is used to measure new firm formation. (= NFFWP)
NFFWP = 
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The data regarding new firm formation was found in the “Handelsregister” at www.kvk.nl . A choice had to be made between the actual number of start-ups and the number of registrations. The actual number of start-ups was chosen, because this number tells exactly how many firms are founded. The number of registrations only shows how many firms are registered. However, a registered firm can be founded some months after its registration.

Furthermore, this data was only available per municipality and thus not per COROP-area. 

With the potential workforce is meant: the active workforce + the not active workforce. The active workforce consists of the employed + the unemployed workforce.

The data regarding the potential workforce per region and the number of existing firms per region were found in the charts “beroepsbevolking; naar regio” and “Vestigingen naar activiteit en regio” at www.cbs.nl .

Change in new firm formation
The number of start-ups per region divided by the total number of existing firms per region as a percentage change compared to the preceding year in the Netherlands for the years 
1996 – 2004 is used to measure the change in new firm formation. (= CHNFEF)
The number of start-ups per region divided by the potential workforce per region as a percentage change compared to the preceding year in the Netherlands for the years 
1996 – 2004 is used to measure the change in new firm formation. (= CHNFWP)
The data regarding new firm formation was also used for the measurement of these variables. The following formulas were used:

CHNFEF = 
[image: image5.wmf])

0

(

)

0

(

)

1

(

t

NFFEF

t

NFFEF

t

NFFEF

-

 * 100 %

CHNFWP = 
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Population

Population level

With respect to population level a choice had to be made between the population level itself and the potential workforce (population between 15 and 64 years old). However, the workforce is already used as a control variable with respect to new firm formation to be able to compare regions of different sizes. That is why the population itself is chosen in this case.

The registered population (absolute numbers) per region at January the 1st in the Netherlands for the years 1996 - 2004 is used to measure the population level. (= POPLEV)
The data regarding this variable was found per COROP-area in the chart 

“Regionale kerncijfers Nederland”. 

Population growth

The registered population per region at January the 1st as a percentage change compared to the preceding year in the Netherlands for the years 1996 – 2004 is used to measure population growth. (= POPGRO)
This definition is chosen, because almost all sources, regarding the link between population growth and new firm formation in chapter 2, used this measure.

The data regarding population level was also used for the measurement of this variable. The following formula was used:

POPGRO = 
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Population density
With respect to population density a choice had to be made between the population level divided by the number of km2 and the population level divided by the number of hectares, because in chapter 2 both these measures were used. However, the research is conducted in the Netherlands and per km2 is a standard that is used more in this country than per hectare. 

The registered population (absolute numbers) per region at January the 1st divided by the number of km2 per region in the Netherlands for the years 1996 – 2004 is used to measure population density. (= POPDEN)

POPDEN = 
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The data regarding the population level was found per COROP-area in the chart “Regionale kerncijfers Nederland” (see population level). 

The data regarding the number of km2 per region was found in the publications “Provincie op maat“(2004). 

However, this data was only available per municipality and thus had to be added up to get the data per COROP-area. Furthermore, this data was also updated, regarding the municipal reclassification of the Achterhoek in 2005 ( http://www.gidz.nl/herindeling.htm ) and with respect to some (new) combined municipalities, like Zevenaar and the Utrechtse Heuvelrug.  

Change in population density

The registered population (absolute numbers) per region at January the 1st divided by the number of km2 per region as a percentage change compared to the preceding year per region in the Netherlands for the years 1996 – 2004 is used to measure the change in the population density. (= CHPOPD)

The data regarding population density was also used for the measurement of this variable. The following formula was used:

CHPOPD = 
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Unemployment

Unemployment rate
In the Netherlands the unemployment rate is defined in several ways. However, the CBS was the only source which had available the data regarding the unemployment rate per 
COROP-area in the Netherlands for the specified years. That is why the definition of the CBS with respect to the unemployment rate is used.
The unemployed population between 15 and 64 years old (workforce) per region divided by the total workforce per region as a percentage in the Netherlands for the years 1996 -2004 is used to measure the potential unemployment rate. (= UNEMPL)

UNEMPL = 
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The following individuals belong to the group of the unemployed workforce 

(minus the inactive workforce):

· Individuals who do not work at all or less than 12 hours a week.

· Individuals who accepted a job for more than 12 hours a week.

· Individuals who are willing, available or trying to find a job for more than 12 hours a week.

The data regarding the unemployed workforce and the potential workforce were found per COROP-area in the chart “Beroepsbevolking; naar regio”. 

Change in the unemployment rate

The potential unemployed population between 15 and 64 years old (workforce) per region divided by the total workforce per region as a percentage change compared to the preceding year in the Netherlands for the years 1996 -2004 is used to measure the change in the unemployment rate. (= CHUNEM)
This definition regarding the change in the unemployment rate is chosen, because almost all sources, regarding this link between the change in the unemployment rate and new firm formation in chapter 2, used this measure. 

The data regarding the unemployment rate was also used for the measurement of this variable. The following formula was used:

CHUNEM = 
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Income

Income level

In chapter two most of the time household income was used to measure the income level. However, the data with respect to household income was not annually available per 
COROP-area in the Netherlands for the years 1996 - 2004. Schumpeter showed the importance of the income of the entrepreneur with respect to new firm formation. The income of the entrepreneur equals profits in general. However, the data with respect to profits was not annually available per COROP-area in the Netherlands for the years 1996 – 2004. That is why another definition was chosen, based on which data was available. 

Based on the CBS, the reward of the employees (beloning werknemers) was chosen as a proxy for income. This reward is dependent on provided labour. With employees are meant, those individuals who are on a payroll. However, a CEO of a BV or NV is also an employee with respect to this definition.  

The reward of the employees per region divided by the employed workforce per region as a percentage in the Netherlands for the years 1996-2004 is used to measure the income level.     (= INCOME)
INCOME = 
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The data regarding the income level per COROP-area for the years 1996 – 2001 was found in the chart “Regionale economische totalen 1995-2001”. 

The data regarding the income level per COROP-area for the years 2002 – 2003 was found in the chart “Regionale economische totalen”. 

The data regarding the income level per COROP-area for the year 2004 was not available yet. That is why it is predicted based on the average annual income growth level for the years 1996 – 2003. 

The data regarding the employed workforce per COROP-area for the years 1996 – 2001 was found in the chart “Beroepsbevolking; naar regio”. 

Income growth
The reward of the employees per region divided by the active workforce per region as a percentage change compared to the preceding year in the Netherlands for the years 

1996 – 2004 is used to measure income growth. (= INCGRO)

The data regarding income level was also used for the measurement of this variable. The following formula was used:

INCGRO = 
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Degree of industry concentration 

Degree of industry concentration
Two well-known measures exist regarding the measurement of industry concentration: 
The C4 index and the HHI-index. However, both these measures could not be used with respect to this research, because not all data was available. That is why the weighted average firm size per region was used as a proxy for the degree of industry concentration.
The employed workforce per branch of industry per region divided by the employed workforce per region times the average firm size per region in the Netherlands for the years 1996 – 2004 was used to measure the degree of industry concentration. (= INDCON)

INDCON = 
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Employed workforce per branch of industry * average firm size per region
 
                 Employed workforce per region
The data regarding the employed workforce per branch of industry per COROP-area for the years 1996 – 2004 was found in the chart “Beroepsbevolking; naar regio”. 

In this case there were 4 branches of industry: 

· Agriculture, forestry and fishery
· Industry
· Commercial provision of services
· Non-commercial provision of services
The data regarding the employed workforce per COROP-area for the years 1996 – 2004 was found in the chart “Beroepsbevolking; naar regio”.

The data with respect to the number of firms per branch of industry per COROP-area for the years 1996 – 2004 was found in the chart “Vestigingen naar activiteit en regio”. However, the number of firms was found per section and thus had to be added up to get the data regarding per branch of industry. 

	Branche of industry
	Section

	
	

	Agriculture, forestry and fishery
	Section 01, 02, 05



	Industry (like textile, chemicals, construction building etc.)
	Section 10 t/m 45



	Commercial provision of services (like trade, transportation, research etc.)
	Section 50 t/m 74




	
	


Change in the degree of industry concentration
The employed workforce per branch of industry per region divided by the employed workforce per region times the average firm size per region as a percentage change compared to the preceding year in the Netherlands for the years 1996 – 2004 was used to measure the change in the degree of industry concentration. (= CHINCO)
The data regarding the degree of industry concentration was also used for the measurement of this variable. The following formula was used:

CHINCO = 
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Human capital

Human capital

That part of the workforce which received higher education per region divided by the active workforce per region as a percentage in the Netherlands for the years 1996 – 2004 is used to measure human capital. (= HUMCAP)

HUMCAP = 
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With higher education is meant: 

All studies at level 5, 6 and 7 (HBO and university (academic) level) of the SOI 1998 
(standaard onderwijsindeling) in the Netherlands (see appendix B).

With the active workforce is meant: the employed + the unemployed workforce.

This definition is chosen because of the other studies discussed in chapter 2 and because the CBS was the only source which had the data concerning this variable per COROP-area.

The data regarding this variable was all found per COROP-area in the chart “Beroepsbevolking; naar regio”. 

Change in human capital
That part of the workforce which received higher education per region divided by the active workforce per region as a percentage change compared to the preceding year in the Netherlands for the years 1996 – 2004 is used to measure the change in human capital. 

(= CHHUCA)
The data regarding human capital was also used for the measurement of this variable. The following formula was used:

CHHUCA = 
[image: image18.wmf])

0

(

)

0

(

)

1

(

t

HUMCAP

t

HUMCAP

t

HUMCAP

-

 * 100 %

Diversity

Diversity

That part of the workforce whose parents (one of them or both) or he or she themselves are not born in the Netherlands per region divided by the active workforce per region as a percentage in the Netherlands for the years 1996 – 2004 is used to measure diversity. 
(= DIVERS)
DIVERS = 
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A lot of definitions exist with respect to when someone is foreign born or not. This definition was chosen again, because the CBS was the only source regarding the data needed per COROP-region.

Different types of diversity exist. In chapter 2, a distinction was made between social status diversity and economic diversity (Reynolds, Miller and Maki (1994)). 
With social status diversity was meant diversity in personal income related to ethnic-cultural diversity. As this diversity increases, there is a wider range of demand for goods and services and, in turn, more diverse opportunities for new and small firms.

With economic diversity was meant diversity in productive activities as well as diversity in skills and occupations will provide more opportunities to develop markets, or clientele, for new firms. Further, it is assumed this will enhance the capacity to identify suitable suppliers and human talent. All should encourage new firm births.

Social status diversity is used for this research because of the starting paper of this research “Creativity and entrepreneurship: A regional analysis of new firm formation” by Lee, Florida and Acs in 2004. This article also used the proportion of the foreign born population (social status diversity) per region as an indicator regarding this variable. 

The data regarding this variable was all found per COROP-area in the chart “Beroepsbevolking; naar regio”. 

Change in diversity

That part of the workforce whose parents (one of them or both) or he or she themselves are not born in the Netherlands per region divided by the active workforce per region as a percentage change compared to the preceding year in the Netherlands for the years 1996 – 2004 is used to measure diversity. (= CHDIVE)

The data regarding diversity was also used for the measurement of this variable. The following formula was used:

CHDIVE = 
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Creativity

Creativity

Those firms which are part of the creative sector per region divided by the total number of firms per region as a percentage in the Netherlands for the years 1996 – 2004 is used to measure creativity. (= CREATI)
CREATI = 
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Lee, Florida and Acs (2004) used the number of bohemians (artistically creative people) per region to measure creativity. However, with respect to this research another definition was used regarding the measurement of creativity, because the ruimtelijk planbureau already had researched creativity in the Netherlands based on a different definition. This definition was based on “Kennis op de kaart” (2004) which can be found at www.ruimtelijkplanbureau.nl.

In “Kennis op de kaart” the indicator “creative economy” was composed. A list was made with respect to the creative sectors, based on their creative core (creation and production and thus not reproduction and distribution). After that the share of these sectors per region was determined. This share was measured as the number of creative jobs compared to the total number of jobs. 
This list with all creative sectors in the Netherlands can be found in appendix C.
The data regarding creativity was found per creative sector and per COROP-area in the chart “Vestigingen naar activiteit en regio” and thus had to be added up for all sectors. 

However, the sector with the SBI-code 74845 ( standaard bedrijfsindeling ) did not exist in this chart, because of its smallness. That is why this sector is excluded from this research.

Change in creativity

Those firms which are part of the creative sector per region divided by the total number of firms per region as a percentage change compared to the preceding year in the Netherlands for the years 1996 – 2004 is used to measure the change in creativity. (= CHCREA) 

The data regarding creativity was also used for the measurement of this variable. The following formula was used:

CHCREA = 
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Chapter 4: Visualisation
Chapter 3 showed how the variables regarding this research are measured and why these variables are measured this way.

This chapter visualizes the average development per variable, based on the measurement discussed in chapter 3, per COROP-area in the Netherlands for the years 1996 – 2004. Furthermore, the five largest and the five smallest results with respect to all variables per COROP-area are listed.
The following variables are discussed in the following order:

· New firm formation ( existing firms )

· New firm formation ( working population)

· Population level

· Population density

· Unemployment rate

· Income level

· Degree of industry concentration

· Human capital

· Diversity

· Creativity

· Change in new firm formation ( existing firms )

· Change in new firm formation ( working population )

· Population growth

· Change in population density

· Change in the unemployment rate

· Income growth

· Change in the degree of industry concentration

· Change in human capital

· Change in diversity

· Change in creativity

New firm formation (existing firms)
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Figure 3: New firm formation (existing firms) per COROP-area for the years 1996 – 2004.
On average the new firm formation rate (existing firms) per COROP-area in the Netherlands for the years 1996 – 2004 was 3,75 %. 

Most of the new firms, divided by the number of firms in existence per region, are founded in the centre of the Netherlands. 

Five largest results: Zuidwest-Gelderland, Zaanstreek, Het Gooi en Vechtstreek, Utrecht, Zuidoost-Zuid-Holland.
Five smallest results: Achterhoek, Delfzijl en omgeving, Noord-Overijssel, 
Zeeuwsch-Vlaanderen, Delft en Westland. 

New firm formation ( working population )

[image: image24.png]



Figure 4: New firm formation (working population) per COROP-area for the years 1996 – 2004.

On average the new firm formation rate (working population) per COROP-area in the Netherlands for the years 1996 – 2004 was 0,27 %. 

Most of the new firms, divided by the number of firms in existence per region, are founded again in the centre of the Netherlands. 

Five largest results: Zuidwest-Gelderland, Zaanstreek, Het Gooi en Vechtstreek, Utrecht, Zuidoost-Zuid-Holland.
Five smallest results: Achterhoek, Delfzijl en omgeving, Noord-Overijssel, 

Zeeuwsch-Vlaanderen, Delft en Westland.

Population level
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Figure 5: Population level per COROP-area for the years 1996 – 2004.

On average the population level per COROP-area in the Netherlands for the years 

1996 – 2004 was 396.884. 

The biggest population levels can be found in the Randstad. The lowest population levels can be found in the north and the south of the Netherlands.

Five largest results: Zuidoost-Noord-Brabant, Groot-Amsterdam, Utrecht, Agglomeratie 

`s-Gravenhage, Groot Rijnmond.

Five smallest results: Zuidwest-Drenthe, Zuidwest- Friesland, Delfzijl en omgeving, Zuidwest-Overijssel, Zeeuwsch-Vlaanderen.
Population density
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Figure 6: Population density per COROP-area for the years 1996 – 2004.

On average the population density per COROP-area in the Netherlands for the years 

1996 – 2004 was 568. 

Almost all COROP-areas which have a relatively high population density can be found in the Randstad, except for Arnhem / Nijmegen and Zuid-Limburg.

Five largest results: Agglomeratie Haarlem, Groot-Amsterdam, Agglomeratie Leiden en Bollenstreek, Agglomeratie, `s-Gravenhage, Delft en Westland. 

Five smallest results: Flevoland, Oost-Groningen, Kop van Noord Holland, Zeeuwsch-Vlaanderen, Overig Zeeland.

Unemployment rate
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Figure 7: Unemployment rate per COROP-area for the years 1996 – 2004.

On average the unemployment rate per COROP-area in the Netherlands for the years 

1996 – 2004 was 3,43 %. 

Most of the COROP-areas which have a high unemployment rate can be found in the surroundings of the big cities Amsterdam and Rotterdam, but also in the Northern provinces, like Friesland, Groningen and Drenthe.

Five largest results:  Zuidoost-Drenthe, Zuidwest-Friesland, Delfzijl en omgeving, Overig Groningen, Groot Rijnmond. 
Five smallest results: Veluwe, Zuidwest-Gelderland, Zaanstreek, Delft en Westland, Oost-Zuid-Holland.

Income level
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Figure 8: Income level per COROP-area for the years 1996 – 2004.

On average the income level per individual who is part of the employed workforce per COROP-area in the Netherlands for the years 1996 – 2004 was € 28.017. 

Most of the COROP-areas which have a relatively high income level can be found in the north wing of the Randstad and in Overig Groningen.

Five largest results: Overig Groningen, Groot-Amsterdam, Utrecht, Agglomeratie 

`s-Gravenhage, Groot Rijnmond.

Five smallest results: Flevoland, Zuidwest-Friesland, Zuidwest-Gelderland, Oost-Groningen, Kop van Noord-Holland.

Degree of industry concentration
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Figure 9: Degree of industry concentration per COROP-area for the years 1996 – 2004.

On average the weighted average firm size per COROP-area in the Netherlands for the years 

1996 – 2004 is 12,16. 

It is interesting to see that many COROP-areas in the east and the north of the Netherlands have a higher degree of industry concentration than for example the Randstad.

Five largest results: Noord-Drenthe, Achterhoek, Arnhem/Nijmegen, Overig Groningen, Zuidwest-Overijssel.

Five smallest results: Zuidwest-Friesland, Zuidwest-Gelderland, Agglomeratie Haarlem, Groot-Amsterdam, Het Gooi en Vechtstreek.

Human capital
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Figure 10: Human capital per COROP-area for the years 1996 – 2004.

On average, that part of the workforce which received higher education, per COROP-area in the Netherlands for the years 1996 – 2004 was 24,87 %. 

Most of the COROP-areas which have a lot of human capital can be found in the Randstad, but also in Arnhem/Nijmegen, Noord-Drenthe en Overig Groningen.

Five largest results: Agglomeratie Haarlem, Groot-Amsterdam, Het Gooi en Vechtstreek, Utrecht, Agglomeratie `s-Gravenhage.

Five smallest results: Zuidoost-Drenthe, Zuidwest-Friesland, Oost-Groningen, Kop van Noord-Holland, Zeeuwsch-Vlaanderen.

Diversity
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Figure 11: Diversity per COROP-area for the years 1996 – 2004.

On average, that part of the workforce whose parents (one of them or both) or he or she themselves are not born in the Netherlands, per COROP-area in the Netherlands for the years 1996 – 2004 was 14,02 %. 

Most of the COROP-areas which are very diverse can be found in the surroundings of Amsterdam, The Hague and Rotterdam. Less diverse regions can be found in the north of the Netherlands.
Five largest results: Zuid-Limburg, Groot-Amsterdam, Zeeuwsch-Vlaanderen, Agglomeratie `s-Gravenhage, Groot Rijnmond.

Five smallest results: Zuidoost-Drenthe, Zuidwest-Drenthe, Noord-Friesland, Zuidwest-Friesland, Zuidoost-Friesland.

Creativity
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Figure 12: Creativity per COROP-area for the years 1996 – 2004.

On average the creativity per COROP-area in the Netherlands for the years 1996 – 2004 was 3,39 %. 

Most of the creative regions can be found in the surroundings of Amsterdam.

Five largest results: Agglomeratie Haarlem, Groot-Amsterdam, Het Gooi en Vechtstreek, Utrecht, Agglomeratie `s-Gravenhage.

Five smallest results: Zuidoost-Drenthe, Zuidoost-Friesland, Delfzijl en omgeving, Noord-Limburg, Zeeuwsch-Vlaanderen.

Change in new firm formation (existing firms)
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Figure 13: Change in new firm formation (existing firms) per COROP-area for the years 1996 – 2004.

On average the change in the new firm formation rate (existing firms) per COROP-area in the Netherlands for the years 1996 – 2004 increased with 16,46 % a year. 

Most of the change in new firm formation, divided by the number of firms in existence per region, can be found in the surroundings of the COROP-areas Groot-Amsterdam, The Hague and Zuidwest-Gelderland, but also in the north of the Netherlands.

Five largest results: Zuidwest-Drenthe, Delzijl en omgeving, Noordoost-Noord-Brabant, Agglomeratie `s-Gravenhage, Delft en Westland.

Five smallest results: Zuidwest-Friesland, Zuidwest-Gelderland, Midden-Limburg, Kop van Noord Holland, Zuidoost-Zuid-Holland.

Change in new firm formation (working population)
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Figure 14: Change in new firm formation (working population) per COROP-area for the years 1996 – 2004.

On average the new firm formation rate (working population) per COROP-area in the Netherlands for the years 1996 – 2004 increased with 14,53 % a year. 

Most of the change in new firm formation, divided by the workforce per region, can be found in the COROP-areas Noordoost-Noord-Brabant and Delfzijl en omgeving and in the surroundings of The Hague.

Five largest results: Noord-Drenthe, Delfzijl en omgeving, Noordoost-Noord-Brabant, Agglomeratie `s-Gravenhage, Delft en Westland.

Five smallest results: Zuidwest-Friesland, Zuidwest-Gelderland, Midden-Limburg, Kop van Noord Holland, Zuidoost-Zuid-Holland.

Population growth
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Figure 15: Population growth per COROP-area for the years 1996 – 2004.

On average the population growth per COROP-area in the Netherlands for the years 

1996 – 2004 increased with 0,58 % a year. 

Most of the population growth can be found in the centre of the Netherlands, in the surroundings of the COROP-areas Flevoland and Utrecht.
Five largest results: Noord-Drenthe, Zuidoost-Drenthe, Flevoland, Ijmond, Zuidwest-Overijssel.

Five smallest results: Zuidwest-Drenthe, Delfzijl en omgeving, Zuid-Limburg, Delft en Westland, Zuidoost-Zuid-Holland.

Change in population density
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Figure 16: Change in population density per COROP-area for the years 1996 – 2004.

On average the change in the population density per COROP-area in the Netherlands for the years 1996 – 2004 increased with 0,58 % a year. 

Most of the change in population density can be found in the centre of the Netherlands, in the surroundings of the COROP-areas Flevoland and Utrecht.
Five largest results: Noord-Drenthe, Zuidoost-Drenthe, Flevoland, Ijmond, Zuidwest-Overijssel.

Five smallest results: Zuidwest-Drenthe, Delfzijl en omgeving, Zuid-Limburg, Delft en Westland, Zuidoost-Zuid-Holland.

Change in the unemployment rate
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Figure 17: Change in the unemployment rate per COROP-area for the years 1996 – 2004.

On average the change in the unemployment rate per COROP-area in the Netherlands for the years 1996 – 2004 increased with 5,04 % a year. 

Most COROP-areas in the south of the Netherlands are very consistent with respect to the change in the unemployment rate.
Five largest results: Zuidwest-Gelderland, Alkmaar en omgeving, Agglomeratie Haarlem, Zaanstreek, Zuidwest-Overijssel.

Five smallest results: Noord-Friesland, Delfzijl en omgeving, Overig Groningen, Noord-Limburg, Ijmond.

Income growth
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Figure 18: Income growth per COROP-area for the years 1996 – 2004.

On average the income growth per COROP-area in the Netherlands for the years 1996 – 2004 increased with 4,93 % a year. 

Most of the income growth can be found in the centre of the Netherlands.
Five largest results: Flevoland, Zuidoost-Friesland, Zuidwest-Gelderland, Noordoost-Noord-Brabant, Delft en westland.

Five smallest results: Zuidwest-Drenthe, Midden-Noord-Brabant, Ijmond, Agglomeratie Haarlem, Zuidwest-Overijssel.

Change in the degree of industry concentration
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Figure 19: Change in the degree of industry concentration per COROP-area for the years 1996 – 2004.

On average the change in the degree of industry concentration per COROP-area in the Netherlands for the years 1996 – 2004 decreased with 6,26 % a year. 

Deconcentration for almost all industries per COROP-area.
Five largest results: Zuidwest-Drenthe, Noord-Friesland, Zuidwest-Friesland, Overig Groningen, Zuidwest-Overijssel.

Five smallest results:  Zuidoost-Drenthe, Flevoland, Zuidoost-Friesland, Oost-Groningen, Agglomeratie Haarlem.

Change in human capital
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Figure 20: Change in human capital per COROP-area for the years 1996 – 2004.

On average the change in human capital per COROP-area in the Netherlands for the years 1996 – 2004 increased with 4,25 % a year. 

Most of the change in human capital can be found in the north of the Netherlands.
Five largest results: Zuidoost-Drenthe, Zuidwest-Drenthe, Zuidwest-Friesland, Oost-Groningen, Delfzijl en omgeving.

Five smallest results: Arnhem/Nijmegen, Midden-Limburg, Zuidoost-Noord-Brabant, Zeeuwsch-Vlaanderen, Agglomeratie Leiden en Bollenstreek.

Change in diversity
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Figure 21: Change in diversity per COROP-area for the years 1996 – 2004.

On average the change in diversity per COROP-area in the Netherlands for the years 
1996 – 2004 increased with 3,91 % a year. 

Most of the change in diversity can be found in the north of the Netherlands.
Five largest results: Zuidoost-Drenthe, Zuidwest-Drenthe, Zuidoost-Friesland, Zuidwest-Gelderland, Delft en Westland.

Five smallest results: Veluwe, Arnhem/Nijmegen, Delfzijl en omgeving, Kop van Noord Holland, Zeeuwsch-Vlaanderen.

Change in creativity
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Figure 22: Change in creativity per COROP-area for the years 1996 – 2004.

On average the change in creativity per COROP-area in the Netherlands for the years 

1996 – 2004 increased with 7,64 % a year. 

Most of the creative regions can be found in the surroundings of Groot-Amsterdam. However, the change of creativity is relatively small in this region.

Five largest results: Zuidoost-Drenthe, Achterhoek, Delfzijl en omgeving, Zeeuwsch-Vlaanderen, Overig Zeeland.

Five smallest results: Agglomeratie Haarlem, Zaanstreek, Groot-Amsterdam, Het Gooi en Vechtstreek, Agglomeratie `s-Gravenhage.
Chapter 5: Results

This chapter shows what results were found between the already mentioned explaining variables and new firm formation per COROP-area in the Netherlands for the years 

1996 – 2004.

For all tests mentioned in this chapter, SPSS and the five percent significance level was used. 

This chapter consists of two parts. The first part discusses the static analyses and their results. The second part discusses the dynamic analyses and their results. 

5.1
Static analyses

This part discusses the static analyses and their results. 

The static analyses consist of the following variables: new firm formation (NFFEF and NFFWP), population level (POPLEV), population density (POPDEN), unemployment rate (UNEMPL), income level (INCLEV), degree of industry concentration (INDCON), human capital (HUMCAP), diversity (DIVERS) and creativity (CREATI).

The averages per variable, per COROP-area in the Netherlands for the years 

1996 – 2004 were used to test the links between the explaining variables and the two types of new firm formation.

The purpose of this research was to find the determinants of new firm formation per 
COROP-area in the Netherlands for the years 1996 – 2004 through a regression analysis. Before you can start with the regression analysis you have to know whether the variables of your model are mutually correlated or not. If this is the case the results of your regression analysis are not reliable, because these results do not satisfy the conditions of the normal distribution anymore or because of problems with multi-collinearity. However, you can for example use a factor analysis to “filter” this correlation out of your model. In that case the regression results are reliable. So let’s start with the correlation results regarding the static analysis.
	
	NFFEF
	NFFWP
	POPLEV
	POPDEN
	UNEMPL
	INCLEV
	INDCON
	HUMCAP
	DIVERS
	CREATI

	NFFEF
	Pearson Correlation
	1
	,725(**)
	,329(*)
	,226
	-,192
	,155
	-,199
	,291
	,276
	,397(*)

	 
	Sig. (2-tailed)
	 
	,000
	,038
	,161
	,236
	,338
	,218
	,069
	,085
	,011

	NFFWP
	Pearson Correlation
	,725(**)
	1
	,177
	,033
	-,353(*)
	,129
	-,710(**)
	,225
	,099
	,358(*)

	 
	Sig. (2-tailed)
	,000
	 
	,274
	,839
	,025
	,428
	,000
	,162
	,543
	,023

	POPLEV
	Pearson Correlation
	,329(*)
	,177
	1
	,369(*)
	-,020
	,699(**)
	-,027
	,498(**)
	,538(**)
	,409(**)

	 
	Sig. (2-tailed)
	,038
	,274
	 
	,019
	,904
	,000
	,868
	,001
	,000
	,009

	POPDEN
	Pearson Correlation
	,226
	,033
	,369(*)
	1
	-,299
	,522(**)
	-,029
	,679(**)
	,685(**)
	,625(**)

	 
	Sig. (2-tailed)
	,161
	,839
	,019
	 
	,061
	,001
	,860
	,000
	,000
	,000

	UNEMPL
	Pearson Correlation
	-,192
	-,353(*)
	-,020
	-,299
	1
	,023
	,270
	-,208
	-,076
	-,173

	 
	Sig. (2-tailed)
	,236
	,025
	,904
	,061
	 
	,889
	,092
	,198
	,640
	,286

	INCLEV
	Pearson Correlation
	,155
	,129
	,699(**)
	,522(**)
	,023
	1
	-,112
	,643(**)
	,608(**)
	,548(**)

	 
	Sig. (2-tailed)
	,338
	,428
	,000
	,001
	,889
	 
	,493
	,000
	,000
	,000

	INDCON
	Pearson Correlation
	-,199
	-,710(**)
	-,027
	-,029
	,270
	-,112
	1
	-,136
	-,021
	-,319(*)

	 
	Sig. (2-tailed)
	,218
	,000
	,868
	,860
	,092
	,493
	 
	,404
	,900
	,045

	HUMCAP
	Pearson Correlation
	,291
	,225
	,498(**)
	,679(**)
	-,208
	,643(**)
	-,136
	1
	,513(**)
	,829(**)

	 
	Sig. (2-tailed)
	,069
	,162
	,001
	,000
	,198
	,000
	,404
	 
	,001
	,000

	DIVERS
	Pearson Correlation
	,276
	,099
	,538(**)
	,685(**)
	-,076
	,608(**)
	-,021
	,513(**)
	1
	,561(**)

	 
	Sig. (2-tailed)
	,085
	,543
	,000
	,000
	,640
	,000
	,900
	,001
	 
	,000

	CREATI
	Pearson Correlation
	,397(*)
	,358(*)
	,409(**)
	,625(**)
	-,173
	,548(**)
	-,319(*)
	,829(**)
	,561(**)
	1

	 
	Sig. (2-tailed)
	,011
	,023
	,009
	,000
	,286
	,000
	,045
	,000
	,000
	 


**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).
All correlation coefficients above 0,5 are in red. NFFEF is highly correlated with NFFWP. However, both dependent variables are used regarding the static analyses. INCLEV is highly correlated with POPLEV, POPDEN, HUMCAP, DIVERS and CREATI. HUMCAP is highly correlated with POPDEN, INCLEV, DIVERS and CREATI.DIVERS is highly correlated with POPLEV, POPDEN, INCLEV, HUMCAP and CREATI. CREATI is highly correlated with POPDEN, INCLEV, HUMCAP and DIVERS.
As can be seen the variables POPLEV, POPDEN, INCLEV, HUMCAP, DIVERS and CREATI are highly correlated.
Because of all this correlation within the static model a factor analysis was conducted. All combinations of the above mentioned six explaining variables were tested, but only one factor could be extracted which satisfied the following two measures.
· Kaiser-Meyer-Olkin test above 0,7

·  
Initial eigenvalues % of variance above 80 % 

KMO and Bartlett's Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	,701

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	66,926

	 
	Df
	3

	 
	Sig.
	,000


Total Variance Explained

	Factor
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	 
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	2,425
	80,834
	80,834
	2,175
	72,486
	72,486


Factor Matrix(a)

	  
	Factor

	 
	1

	HUMCAP
	,948

	CREATI
	,874

	POPDEN
	,715


Extraction Method: Generalized Least Squares.

a  1 factors extracted. 5 iterations required 

The factor matrix shows that all three explaining variables are important (high scores) with respect to the extracted factor. The factor consists of a combination of the following three explaining variables: population density, human capital and creativity.

Based on the tests mentioned above regression analyses were used to test the relationships between the remaining five explaining variables, the extracted factor and the two types of new firm formation (NFFEF and NFFWP). 

NFFEF and its explaining variables

With NFFEF is meant: the number of firm births divided by the number of existing firms.

Variables Entered/Removed(b)

	Model
	Variables Entered
	Variables Removed
	Method

	1
	REGR factor score   1 for analysis 1, INDCON, UNEMPL, POPLEV, DIVERS, INCLEV(a)
	
	Enter


a  All requested variables entered.

b  Dependent Variable: NFFEF

Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,489(a)
	,240
	,101
	.51514


a  Predictors: (Constant), REGR factor score   1 for analysis 1, INDCON, UNEMPL, POPLEV, DIVERS, INCLEV

Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	5,354
	,971
	 
	5,515
	,000

	 
	POPLEV
	7,09E-007
	,000
	,390
	1,796
	,082

	 
	UNEMPL
	-,042
	,115
	-,060
	-,365
	,717

	 
	INCLEV
	-4,42E-005
	,000
	-,394
	-1,542
	,133

	 
	INDCON
	-,058
	,056
	-,164
	-1,022
	,314

	 
	DIVERS
	,014
	,020
	,143
	,698
	,490

	 
	REGR factor score   1 for analysis 1
	,151
	,123
	,268
	1,222
	,231


a  Dependent Variable: NFFEF

As you can see only about 10 % of the variance with respect to this model is explained by the mentioned and used variables regarding this analysis (adjusted R square).
Furthermore, none of the explaining variables are significant, because none of the figures in the column Sig. is smaller than 0,05 apart from the constant.

These results were quite surprising, because many of the researches discussed in chapter two did find significant relationships regarding these mentioned variables. This research thus gives different results with respect to the theories of Schumpeter, Krugman, Baron and Cattell and Butcher regarding unemployment, income, the degree of industry concentration and creativity. 

NFFWP and its explaining variables

With NFFWP is meant: the number of firm births divided by the working population.

Variables Entered/Removed(b)

	Model
	Variables Entered
	Variables Removed
	Method

	1
	REGR factor score   1 for analysis 1, INDCON, UNEMPL, POPLEV, DIVERS, INCLEV(a)
	
	Enter


a  All requested variables entered.

b  Dependent Variable: NFFWP

Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,752(a)
	,566
	,487
	.03375


a  Predictors: (Constant), REGR factor score   1 for analysis 1, INDCON, UNEMPL, POPLEV, DIVERS, INCLEV

Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	,573
	,064
	 
	9,006
	,000

	 
	POPLEV
	3,47E-008
	,000
	,220
	1,338
	,190

	 
	UNEMPL
	-,009
	,008
	-,145
	-1,166
	,252

	 
	INCLEV
	-1,50E-006
	,000
	-,155
	-,800
	,429

	 
	INDCON
	-,020
	,004
	-,664
	-5,471
	,000

	 
	DIVERS
	-4,59E-005
	,001
	-,005
	-,035
	,972

	 
	REGR factor score   1 for analysis 1
	,005
	,008
	,096
	,582
	,564


a  Dependent Variable: NFFWP

As you can see about 49 % of the variance with respect to this model is explained by the mentioned and used variables regarding this analysis.

Furthermore, the test for INDCON is the only explaining variable which is significant at the 0,05 level. 
Predicted ZNFFWP = (-0,664) * ZINDCON
Beta, instead of B, is used for this research, because the values listed under “Beta” represent an alternative set of coefficients that would be used if all variables were first converted to 

Z-scores (standardized). This way results can be compared more easily.

As you can see a negative relationship exists between the degree of industry concentration and new firm formation. So when the degree of industry concentration increases, the number of firm births decreases and vice versa.

These results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding the other mentioned variables. This research thus gives different results with respect to the theories of Schumpeter, Krugman and Cattell and Butcher regarding unemployment, income and creativity.

However, the results regarding the relationship between the degree of industry concentration and new firm formation are similar to the theory of Baron. He felt that when a potential entrant tries to enter a highly concentrated industry, the entrant must consider the possibility that established firms may collude to prevent this entrance. 
So endogenous entry barriers (based on the conduct of a dominant company) could be the explanation regarding this negative relationship. 

5.2
Dynamic analyses

This part discusses the dynamic analyses and their results. 

The dynamic analyses consist of the following variables: change in new firm formation (CHNFEF and CHNFWP), population growth (POPGRO), change in population density (CHPOPD), change in the unemployment rate (CHUNEM), income growth (INCGRO), change in the degree of industry concentration (CHINCO), change in human capital (CHHUCA), change in diversity (CHDIVE) and change in creativity (CHCREA).

The averages per variable, per COROP-area in the Netherlands for the years 

1997 – 2004, 1997 – 2000 and 2001 - 2004 were used to test the links between the explaining variables and the two types of new firm formation.

With respect to the dynamic analyses the same analyses were conducted as regarding the static analyses. So again let’s start with the correlation analysis. However, the correlation matrices regarding the dynamic analyses for the years 1997 – 2000, 2001 – 2004 and 

1997 – 2004 were almost identical. That’s why only the correlation matrix regarding the years 1997 – 2004 is discussed in this chapter. The other two correlation matrices can be found in appendix D.
	 
	CHNFEF
	CHNFWP
	POPGRO
	CHPOPD
	CHUNEM
	INCGRO
	CHINCO
	CHHUCA
	CHDIVE
	CHCREA

	CHNFEX
	Pearson Correlation
	1
	,956(**)
	-,082
	-,082
	-,195
	-,055
	,151
	-,045
	-,225
	,169

	 
	Sig. (2-tailed)
	 
	,000
	,617
	,617
	,229
	,737
	,354
	,780
	,162
	,296

	CHNFWP
	Pearson Correlation
	,956(**)
	1
	-,002
	-,002
	-,189
	,073
	,028
	-,021
	-,243
	,179

	 
	Sig. (2-tailed)
	,000
	 
	,989
	,989
	,242
	,656
	,862
	,899
	,131
	,270

	POPGRO
	Pearson Correlation
	-,082
	-,002
	1
	1,000(**)
	,164
	,196
	-,330(*)
	-,146
	,227
	-,246

	 
	Sig. (2-tailed)
	,617
	,989
	 
	,000
	,311
	,226
	,038
	,367
	,159
	,127

	CHPOPD
	Pearson Correlation
	-,082
	-,002
	1,000(**)
	1
	,164
	,196
	-,330(*)
	-,146
	,227
	-,246

	 
	Sig. (2-tailed)
	,617
	,989
	,000
	 
	,311
	,226
	,038
	,367
	,159
	,127

	CHUNEM
	Pearson Correlation
	-,195
	-,189
	,164
	,164
	1
	,066
	-,156
	,080
	,410(**)
	-,396(*)

	 
	Sig. (2-tailed)
	,229
	,242
	,311
	,311
	 
	,687
	,335
	,623
	,009
	,011

	INCGRO
	Pearson Correlation
	-,055
	,073
	,196
	,196
	,066
	1
	-,497(**)
	,093
	,159
	-,040

	 
	Sig. (2-tailed)
	,737
	,656
	,226
	,226
	,687
	 
	,001
	,567
	,327
	,805

	CHINCO
	Pearson Correlation
	,151
	,028
	-,330(*)
	-,330(*)
	-,156
	-,497(**)
	1
	,176
	-,198
	,278

	 
	Sig. (2-tailed)
	,354
	,862
	,038
	,038
	,335
	,001
	 
	,276
	,221
	,082

	CHHUCA
	Pearson Correlation
	-,045
	-,021
	-,146
	-,146
	,080
	,093
	,176
	1
	,306
	,300

	 
	Sig. (2-tailed)
	,780
	,899
	,367
	,367
	,623
	,567
	,276
	 
	,055
	,060

	CHDIVE
	Pearson Correlation
	-,225
	-,243
	,227
	,227
	,410(**)
	,159
	-,198
	,306
	1
	-,333(*)

	 
	Sig. (2-tailed)
	,162
	,131
	,159
	,159
	,009
	,327
	,221
	,055
	 
	,036

	CHCREA
	Pearson Correlation
	,169
	,179
	-,246
	-,246
	-,396(*)
	-,040
	,278
	,300
	-,333(*)
	1

	 
	Sig. (2-tailed)
	,296
	,270
	,127
	,127
	,011
	,805
	,082
	,060
	,036
	 


**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).

CHNFEF and CHNFWP are almost perfectly correlated. That is why only one of these dependent variables, CHNFEF, is used regarding these dynamic analyses. POPGRO and CHPOPD are perfectly correlated and that is why only POPGRO is used for this research. Furthermore, no other variables were highly correlated (above 0,5). That is why in this case a factor analysis is redundant. So we can start immediately with the regression analyses for the years 1997 – 2000, 2001 – 2004 and 1997 – 2004.

CHNFEF and its explaining variables (1997 – 2004)

With CHNFEF is meant: the change in the number of firm births divided by the number of existing firms.


Variables Entered/Removed(b)

	Model
	Variables Entered
	Variables Removed
	Method

	1
	CHCREA, INCGRO, POPGRO, CHHUCA, CHUNEM, CHINCO, CHDIVE(a)
	.
	Enter


a  All requested variables entered.

b  Dependent Variable: CHNFEX


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,278(a)
	,077
	-,124
	3.29516


a  Predictors: (Constant), CHCREA, INCGRO, POPGRO, CHHUCA, CHUNEM, CHINCO, CHDIVE


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	13,060
	3,350
	 
	3,899
	,000

	 
	POPGRO
	,031
	,767
	,007
	,040
	,968

	 
	CHUNEM
	-,060
	,126
	-,094
	-,476
	,637

	 
	INCGRO
	,125
	,692
	,036
	,181
	,858

	 
	CHINCO
	,074
	,135
	,117
	,548
	,588

	 
	CHHUCA
	-,062
	,321
	-,040
	-,194
	,847

	 
	CHDIVE
	-,097
	,154
	-,136
	-,632
	,532

	 
	CHCREA
	,097
	,297
	,070
	,326
	,747


a  Dependent Variable: CHNFEX

As you can see only about 12 % of the variance with respect to this model is explained by the mentioned and used variables regarding this analysis.

Furthermore, none of the explaining variables are significant, because none of the figures in the column Sig. is smaller than 0,05 apart from the constant.
These results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding the mentioned variables.

CHNFEF and its explaining variables (1997 – 2000)


Variables Entered/Removed(b)

	Model
	Variables Entered
	Variables Removed
	Method

	1
	CHCREA, CHDIVE, CHINCO, CHUNEM, POPGRO, CHHUCA, INCGRO(a)
	.
	Enter


a  All requested variables entered.

b  Dependent Variable: CHNFEX


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,470(a)
	,220
	,050
	5.67088


a  Predictors: (Constant), CHCREA, CHDIVE, CHINCO, CHUNEM, POPGRO, CHHUCA, INCGRO


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	5,955
	3,860
	 
	1,543
	,133

	 
	POPGRO
	,376
	1,126
	,063
	,334
	,741

	 
	CHUNEM
	-,328
	,161
	-,345
	-2,042
	,049

	 
	INCGRO
	,641
	,795
	,185
	,807
	,426

	 
	CHINCO
	-,137
	,128
	-,256
	-1,068
	,294

	 
	CHHUCA
	,331
	,302
	,222
	1,099
	,280

	 
	CHDIVE
	-,146
	,170
	-,140
	-,861
	,395

	 
	CHCREA
	-,177
	,407
	-,085
	-,435
	,666


a  Dependent Variable: CHNFEX

As you can see only about 5 % of the variance with respect to this model is explained by the mentioned and used variables regarding this analysis.

Furthermore, the test for CHUNEM is the only explaining variable which is significant at the 0,05 level. 
Predicted ZCHNFEX = (-0,345) * ZCHUNEM

As you can see a negative relationship exists between the change in the unemployment rate and new firm formation. So when the change in the unemployment rate increases, the number of firm births decreases and vice versa.

Also these results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding the mentioned variables.

However, the results regarding the relationship between the change in the unemployment rate and new firm formation are similar to the theory of Schumpeter. He discussed the refugee or shopkeeper effect which linked unemployment and its influence on the number of firm births. 
So Schumpeter’s refugee effect could be the explanation regarding this positive relationship. 

CHNFEF and its explaining variables (2001 – 2004)


Variables Entered/Removed(b)

	Model
	Variables Entered
	Variables Removed
	Method

	1
	CHCREA, CHINCO, POPGRO, CHHUCA, CHDIVE, CHUNEM, INCGRO(a)
	.
	Enter


a  All requested variables entered.

b  Dependent Variable: CHNFEX


Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	,657(a)
	,432
	,308
	4.13596


a  Predictors: (Constant), CHCREA, CHINCO, POPGRO, CHHUCA, CHDIVE, CHUNEM, INCGRO


Coefficients(a)

	Model
	 
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	 
	 
	B
	Std. Error
	Beta
	 
	 

	1
	(Constant)
	13,189
	3,832
	 
	3,442
	,002

	 
	POPGRO
	-,088
	,821
	-,016
	-,107
	,916

	 
	CHUNEM
	-,081
	,066
	-,182
	-1,219
	,232

	 
	INCGRO
	-,464
	,459
	-,172
	-1,013
	,319

	 
	CHINCO
	-,106
	,087
	-,206
	-1,228
	,229

	 
	CHHUCA
	,440
	,149
	,427
	2,953
	,006

	 
	CHDIVE
	-,090
	,112
	-,119
	-,804
	,427

	 
	CHCREA
	,447
	,336
	,214
	1,333
	,192


a  Dependent Variable: CHNFEX

As you can see only about 31 % of the variance with respect to this model is explained by the mentioned and used variables regarding this analysis.

Furthermore, the test for CHHUCA is the only explaining variable which is significant at the 0,05 level. 
Predicted ZCHNFEX = (0,427) * ZCHHUCA

As you can see a positive relationship exists between the change in human capital and new firm formation. So when the change in human capital increases, the number of firm births increases and vice versa.

Also these results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding the mentioned variables.

However, the relationship between the change in human capital and new firm formation was not researched yet in the current literature. 
In bad economic years human capital can maybe be seen as an injection / investment for better economic years in the future and that could be the explanation regarding this positive relationship. 

Conclusion 
	Type of analysis
	Years
	Dependent variable
	Explaining significant variable
	Beta
	Adjusted R square

	
	
	
	
	
	

	Static
	1996 - 2004
	NFFEF
	None
	
	0,101

	Static
	1996 - 2004
	NFFWP
	INDCON
	-0,664
	0,487

	Dynamic
	1997 - 2004
	CHNFEF
	None
	
	-0,124

	Dynamic
	1997 - 2000
	CHNFEF
	CHUNEM
	-0,345
	0,05

	Dynamic
	2001 - 2004
	CHNFEF
	CHHUCA
	0,427
	0,308

	
	
	
	
	
	


As you can see in most of the cases the adjusted R square was very low and so little of the variance was explained by the tested models. 

With respect to the static analyses a negative relationship was found between the degree of industry concentration and the number of firm births, divided by the working population.

A possible explanation regarding this negative correlation between the degree of industry concentration and new firm formation can be that when a potential entrant tries to enter a highly concentrated industry, the entrant must consider the possibility that established firms may collude to prevent this entrance (endogenous entry barriers). 

With respect to the dynamic analyses a negative relationship was found between the change in the unemployment rate and the change in new firm formation for the years 1997 - 2000. A possible explanation for this negative connection can be that the possibility to enter a market and to make at least an acceptable level of income is smaller when you are unemployed because of credit-worthiness or access to private reserves (demand-side / pull hypothesis) or Schumpeter’s refugee effect. 

Furthermore, a positive relationship was found between the change in human capital and the change in new firm formation for the years 2001 - 2004. A possible explanation regarding the positive correlation can be that human capital increases the production of new ideas and therefore the number of firm births or that human capital can be seen as an injection / investment for better economic years in the future.

It is interesting to see that with respect to the dynamic analysis for the years 1997 – 2004 no significant explaining variables were found. 
However, for the years 1997 – 2000 and 2001 – 2004 the variables the change in the unemployment rate and the change in human capital were significant. A possible explanation can be found in the business cycle (see page 38). For the years 1997 – 2000 the percentage volume change of the gross domestic product in a country compared to the preceding year was rather high. Unemployment has negative impact on this business cycle and so it is logical that a negative relationship exists between the change in the unemployment rate and the change in new firm formation for the years 1997 – 2000, because new firm formation varies over this business cycle. 
Furthermore, the positive relationship between the change in human capital and the change in new firm formation shows that in bad economic years human capital can maybe be seen as an injection / investment for better economic years in the future. 
Finally, it is interesting to see that almost all researched relationships were insignificant. Reasons for these results could be the used dataset and the operationalisation of the variables. However, the data was collected based on two credible websites (www.cbs.nl and www.kvk.nl ). Furthermore, most of the operationalisation regarding the variables was based on other researches discussed in chapter two. So the precise cause of the many insignificant relationships is rather unclear. However, another dataset or variable definitions could give other results and thus conclusions than this research.

Chapter 6: Summary and conclusion
The first chapter discussed why the topic of regional entrepreneurship was chosen regarding this research. Furthermore, it stated the central question of this thesis:

What determinants explain new firm formation per COROP-area in the Netherlands for the years 1996-2004?
The second chapter consisted of two parts. The first part explained which economists and economic schools were used to explain new firm formation in general and why these theories were chosen. Furthermore, this part was used to convert these theories into variables which explain new firm formation in general and thus could be used for this research. The following economists and economic schools were chosen:

Adam Smith, institutional economics, Joseph Schumpeter, Michael Porter and the spatial point of view. 
However, these theories were not discussed in depth, but were only used as a starting point for this research with respect to the selection of possible determinants. 

Based on the above mentioned economists and economic schools the following determinants regarding the number of firm births were found:

Population, unemployment, income, degree of industry concentration, human capital, diversity and creativity.
The second part of this chapter summarized what had already been written in the existing literature about the relationships between the explaining variables which were found in the first part of this chapter and new firm formation. In total 26 empirical studies were found between these determinants and regional new firm formation. The relationships between population, unemployment, human capital and new firm formation were researched a lot already. However, the relationships between the degree of industry concentration, diversity, creativity and new firm formation were not investigated a lot yet. 

During the empirical literature study distinctions were found regarding the determinants population, unemployment and income.
Population was separated into population level, population growth and population density.
Unemployment was separated into the unemployment rate and the change in the unemployment rate.

Income was separated into income level and income growth.

Furthermore, during the empirical literature study a distinction was found between static and dynamic analyses. 

Audretsch and Fritsch (1994) also made a distinction regarding their research between the ecological and labour market approach. The ecological approach standardizes the number of entrants relative to the number of firms in existence. The labour market approach standardizes the number of entrants with respect to the size of the work force. 

Based on both parts of this chapter and the mentioned found distinctions the following analyses were planned for this research.
Structural analyses between both types of new firm formation and the following explaining variables for the years 1996 - 2004:

Population level, population density, unemployment rate, income level, the degree of industry concentration, human capital, diversity and creativity.
Dynamic analyses between the two types of change in new firm formation and the following explaining variables:

population growth, change in population density, change in the unemployment rate, income growth, change in the degree of industry concentration, change in human capital, change in diversity and change in creativity.
Acs and Audretsch(2) (1989) showed how new firm formation varied over the business cycle. A well-known measure regarding this business cycle is the percentage volume change of the gross domestic product in a country compared to the preceding year (see figure 1, page 38).

As can be seen the largest change regarding this measure was between the years 2000 and 2001. That is why was chosen to examine the relationships between the above mentioned explaining variables and both types of the change in new firm formation for the years 
1997 – 2000, 2001 – 2004 and 1997 – 2004 regarding the dynamic analyses.

The third chapter explained which level of analysis was chosen, how the mentioned explaining variables (16) and dependent variables (4) were measured, why these determinants and dependent variables were measured this way and what parts of the websites www.cbs.nl and www.kvk.nl were used to collect the data regarding the independent and dependent variables.

The COROP-classification was chosen because of 3 reasons:

1. It consists of enough regions (40) compared to similar studies  

2. It covers the Netherlands completely 

3. The data that was needed with respect to this research was available for the years 1996-2004 at both already mentioned websites.

Furthermore, this chapter defined all variables and made clear what formulas were used per variable and if the data was found per COROP-area or per municipality. 

The fourth chapter visually made clear the average development of all variables per COROP-area in the Netherlands for the years 1996 – 2004. Furthermore, the five largest and the five smallest results with respect to all variables per COROP-area were listed.

The fifth chapter discussed the results regarding the mentioned static and dynamic analyses. The purpose of this research was to find the determinants of new firm formation per 
COROP-area in the Netherlands for the years 1996 – 2004 through regression analyses. Before you could start with a regression analysis you had to know whether the variables of your model were mutually correlated or not. If this was the case the results of your regression analysis were not reliable, because these results do not satisfy the conditions of the normal distribution anymore or because of problems with multi-collinearity. However, you could for example use a factor analysis to “filter” this correlation out of your model. In that case the regression results are reliable.

Regarding the static analyses a lot of correlation was found between the explaining variables population level, population density, income level, human capital, diversity and creativity. That was why a factor analysis was conducted. Based on this analysis one factor could be extracted which was a combination of the variables population density, human capital and creativity. The following regression results were found between the remaining five explaining variables, the extracted factor and the two types of new firm formation.

	Type of analysis
	Years
	Dependent variable
	Explaining significant variable
	Beta
	Adjusted R square

	
	
	
	
	
	

	Static
	1996 - 2004
	NFFEF
	None
	
	0,101

	Static
	1996 - 2004
	NFFWP
	INDCON
	-0,664
	0,487


As can be seen all explaining variables were insignificant regarding the dependent variable NFFEF (new firm formation divided by the number of existing firms). Furthermore, only about 10 % of the variance with respect to this model was explained by the used variables regarding this analysis. These results were quite surprising, because many of the researches discussed in chapter two did find significant relationships regarding these mentioned variables. This research thus gives different results with respect to the theories of Schumpeter, Krugman, Baron and Cattell and Butcher regarding unemployment, income, the degree of industry concentration and creativity.
A negative, but significant relationship was found between the degree of industry concentration and NFFWP (new firm formation divided by the working population). 
So when the degree of industry concentration increases, the number of firm births decreases and vice versa. Furthermore, about 49 % of the variance with respect to this model was explained by the used variables regarding this analysis. All other variables regarding this static analysis were insignificant. The remaining results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding these mentioned variables. This research thus gives different results regarding the theories of Schumpeter, Krugman and Cattell and Butcher regarding unemployment, income and creativity.

However, the results regarding the relationship between the degree of industry concentration and new firm formation are similar to the theory of Baron. He felt that when a potential entrant tries to enter a highly concentrated industry, the entrant must consider the possibility that established firms may collude to prevent this entrance. 
So endogenous entry barriers (based on the conduct of a dominant company) could be the explanation regarding this negative relationship. 

.

Regarding the dynamic analyses little correlation was found. The two dependent variables (CHNFEF and CHNFWP) were highly, almost perfectly, correlated. That was why only CHNFEF (change in new firm formation divided by the existing firms) was used regarding the dynamic analyses. Furthermore, population growth and the change in population density were perfectly correlated. That was why only population growth was used regarding the dynamic analyses. A factor analysis was not conducted because of the lack of correlation within the model. The following results were found between the seven explaining variables and CHNFEF:
	Type of analysis
	Years
	Dependent variable
	Explaining significant variable
	Beta
	Adjusted R square

	
	
	
	
	
	

	Dynamic
	1997 - 2004
	CHNFEF
	None
	
	-0,124

	Dynamic
	1997 - 2000
	CHNFEF
	CHUNEM
	-0,345
	0,05

	Dynamic
	2001 - 2004
	CHNFEF
	CHHUCA
	0,427
	0,308


As can be seen all explaining variables were insignificant regarding the years 1997 - 2004. Furthermore, only 12 % of the variance with respect to this model was explained by the used variables. 

A negative, but significant relationship was found between the change in the unemployment rate and CHNFEF for the years 1997 -2000. So when the change in the unemployment rate increases, the number of firm births decreases and vice versa. Only about 5 % of the variance with respect to this model was explained by the used variables.
Also these results were quite surprising, because many of the researches discussed in chapter two did find significant relationships regarding the mentioned variables.

However, the results regarding the relationship between the change in the unemployment rate and new firm formation are similar to the theory of Schumpeter. He discussed the refugee or shopkeeper effect which linked unemployment and its influence on the number of firm births. 
So Schumpeter’s refugee effect could be the explanation regarding this positive relationship.
A positive, but significant relationship was found between the change in the unemployment rate and CHNFEF for the years 2001 -2004. So when the change in human capital increases, the number of firm births increases and vice versa. Only about 31 % of the variance with respect to this model was explained by the used variables.

Also these results were quite surprising again, because many of the researches discussed in chapter two did find significant relationships regarding the mentioned variables.

However, the relationship between the change in human capital and new firm formation was not researched yet in the current literature. In bad economic years human capital can maybe be seen as an injection / investment for better economic years in the future and that could be the explanation regarding this positive relationship. 

All other explaining variables regarding the analyses for the years 1997 – 2000 and 

2001 – 2004 were insignificant.

It was interesting to see that with respect to the dynamic analysis for the years 
1997 – 2004 no significant explaining variables were found. However, for the years 
1997 – 2000 and 2001 – 2004 the variables the change in the unemployment rate and the change in human capital were significant. A possible explanation could be found in the already mentioned business cycle (see page 38). For the years 1997 – 2000 the percentage volume change of the gross domestic product in a country compared to the preceding year was rather high. Unemployment has negative impact on this business cycle and so it is logical that a negative relationship exists between the change in the unemployment rate and the change in new firm formation for the years 1997 – 2000, because the number of firm births varies over this business cycle. 

Furthermore, the positive relationship between the change in human capital and the change in new firm formation explained that in bad economic years human capital can maybe be seen as an injection / investment for better economic years in the future.

It was interesting to see that almost all researched relationships were insignificant. Reasons for these results could be the used dataset or the operationalisation of the variables. However, the data was collected based on two credible websites (www.cbs.nl and www.kvk.nl ). Furthermore, most of the operationalisation regarding the variables was based on other researches discussed in chapter two. So the precise cause of the many insignificant relationships is rather unclear. However, another dataset or variable definitions could give other results and thus conclusions than this research.

Finally, before answering the central question of this thesis, the theory regarding chapter two is compared to the empirical findings of this research discussed in chapter five. The results are in table two.
	
	Theory
	Static (NFFEF)
	Static (NFFWP)
	Dynamic (1997–2004)
	Dynamic (1997–2000)
	Dynamic (2001-2004)

	
	
	
	
	
	
	

	Population level
	+
	0
	0
	
	
	

	Population density
	?
	0
	0
	
	
	

	Unemployment rate
	?
	0
	0
	
	
	

	Income level
	?
	0
	0
	
	
	

	Degree of industry concentration
	?
	0
	-
	
	
	

	Human capital
	?
	0
	0
	
	
	

	Diversity
	+
	0
	0
	
	
	

	Creativity
	?
	0
	0
	
	
	

	Population growth
	+
	
	
	0
	0
	0

	Change in population density
	N
	
	
	0
	0
	0

	Change in the unemployment rate
	?
	
	
	0
	-
	0

	Income growth
	?
	
	
	0
	0
	0

	Change in the degree of industry concentration
	N
	
	
	0
	0
	0

	Change in human capital
	N
	
	
	0
	0
	+

	Change in diversity
	N
	
	
	0
	0
	0

	Change in creativity
	N
	
	
	0
	0
	0


Table 2: Relationships, chapter two vs. chapter five
+: Positive and significant relationship   -: Negative and significant relationship   0: Insignificant relationship  ?: Unclear relationship  

N: no theory found
Chapter two overall found positive relationships between population level, population growth, diversity and new firm formation. However, in chapter five the same empirically researched relationships were all insignificant. 

Chapter two overall found unclear relationships between population density, the unemployment rate, income level, the degree of industry concentration, human capital, creativity, the change in the unemployment rate, income growth and new firm formation. However, in chapter five the same investigated connections were insignificant, apart from the determinants the degree of industry concentration (negative correlation) and the change in the unemployment rate (positive link). 

Chapter two did not discuss the relationships between the change in population density, the change in the degree of industry concentration, the change in human capital, the change in diversity, the change in creativity and new firm formation. However, in chapter five these relationships were researched and all of them were insignificant, apart form the change in human capital (positive relationship).

Overall no similarities were found between the theory discussed in chapter two and the empirical findings discussed in chapter five. In chapter two the relationships between the determinants the degree of industry concentration, the change in the unemployment rate, the change in human capital and new firm formation were unclear or not investigated. However, chapter five empirically showed that the degree of industry concentration and the change in the unemployment rate have negative impact and that the change in human capital has positive impact regarding new firm formation. 
So based on these results the change in human capital is an important explaining variable regarding future research, because it was not used and tested in other articles discussed in chapter two. The degree of industry concentration and the change in the unemployment rate are important too. However, in chapter two both these variables were already tested. 

Now to answer the main question regarding this thesis:

What determinants explain new firm formation per COROP-area in the Netherlands for the years 1996-2004?
With respect to the static analysis and the dependent variable NFFWP only the degree of industry concentration had negative and significant impact on new firm formation per COROP-area in the Netherlands for the years 1996 – 2004.
Regarding the dynamic analyses, a negative and significant relationship was found between the change in the unemployment rate and the change in new firm formation per COROP-area in the Netherlands for the years 1997 – 2000. 
Furthermore, a positive and significant connection was found between the change in human capital and the change in new firm formation per COROP-area in the Netherlands for the years 2001 – 2004.

All other researched relationships were insignificant.
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You could also use the following link to see which municipalities belong to which COROP-area:

http://www.cbs.nl/NR/rdonlyres/C3C0D896-7403-4FA1-9EF7-304B90E09075/0/CRa2002.pdf  
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Creatieve sectoren 






SBI-code

Creatieve Productie

w.v. Kunsten
Beoefening van podiumkunst





92311

Producenten van podiumkunst 




92312

Beoefening van scheppende kunst 




92313

Dienstverlening van kunstbeoefening 



92323

Kunstgalerieën, -expositieruimten 




92521

Musea 








92522

w.v. Culturele Industrie

Uitgeverijen van boeken e.d. 





2211

Uitgeverijen van dagbladen 





2212

Uitgeverijen van tijdschriften 




2213

Uitgeverijen van geluidsopnamen 




2214

Overige uitgeverijen 






2215

Pers-, nieuwsbureaus; journalisten 




9240

Overig amusement 






92343

Fotografie 







74811

Productie van (video)films 





92111

Ondersteuning (video)filmproductie 




92112

Omroeporganisaties 






92201

Productie radio- en tv-programma’s 




92202

Ondersteunende activiteiten van radio/tv 



92203

Vertoning van films 






9213

w.v. Toegepaste Creatieve Productie

Architecten 







74201

Landschaparchitecten 





74202

Reclame-ontwerp- en -adviesbureaus 



74401

Overige reclamediensten 





74402

Interieur-, mode-ontwerpers e.d. 
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1997 – 2000
	 
	CHNFEX
	CHNFWP
	POPGRO
	CHPOPD
	CHUNEM
	INCGRO
	CHINCO
	CHHUCA
	CHDIVE
	CHCREA

	CHNFEX
	Pearson Correlation
	1
	,920(**)
	,046
	,046
	-,240
	,201
	-,228
	,073
	-,109
	-,091

	 
	Sig. (2-tailed)
	 
	,000
	,778
	,778
	,136
	,213
	,157
	,654
	,505
	,575

	CHNFWP
	Pearson Correlation
	,920(**)
	1
	,124
	,124
	-,165
	,427(**)
	-,408(**)
	-,179
	-,147
	,044

	 
	Sig. (2-tailed)
	,000
	 
	,447
	,447
	,310
	,006
	,009
	,270
	,365
	,787

	POPGRO
	Pearson Correlation
	,046
	,124
	1
	1,000(**)
	,321(*)
	,319(*)
	-,285
	-,155
	,172
	-,241

	 
	Sig. (2-tailed)
	,778
	,447
	 
	,000
	,044
	,045
	,075
	,339
	,289
	,134

	CHPOPD
	Pearson Correlation
	,046
	,124
	1,000(**)
	1
	,321(*)
	,319(*)
	-,285
	-,155
	,172
	-,241

	 
	Sig. (2-tailed)
	,778
	,447
	,000
	 
	,044
	,045
	,075
	,339
	,289
	,134

	CHUNEM
	Pearson Correlation
	-,240
	-,165
	,321(*)
	,321(*)
	1
	,237
	-,175
	-,109
	-,077
	-,119

	 
	Sig. (2-tailed)
	,136
	,310
	,044
	,044
	 
	,141
	,279
	,504
	,635
	,465

	INCGRO
	Pearson Correlation
	,201
	,427(**)
	,319(*)
	,319(*)
	,237
	1
	-,631(**)
	-,321(*)
	-,057
	,234

	 
	Sig. (2-tailed)
	,213
	,006
	,045
	,045
	,141
	 
	,000
	,043
	,725
	,147

	CHINCO
	Pearson Correlation
	-,228
	-,408(**)
	-,285
	-,285
	-,175
	-,631(**)
	1
	,508(**)
	,067
	,021

	 
	Sig. (2-tailed)
	,157
	,009
	,075
	,075
	,279
	,000
	 
	,001
	,680
	,899

	CHHUCA
	Pearson Correlation
	,073
	-,179
	-,155
	-,155
	-,109
	-,321(*)
	,508(**)
	1
	,100
	-,313(*)

	 
	Sig. (2-tailed)
	,654
	,270
	,339
	,339
	,504
	,043
	,001
	 
	,537
	,049

	CHDIVE
	Pearson Correlation
	-,109
	-,147
	,172
	,172
	-,077
	-,057
	,067
	,100
	1
	,004

	 
	Sig. (2-tailed)
	,505
	,365
	,289
	,289
	,635
	,725
	,680
	,537
	 
	,982

	CHCREA
	Pearson Correlation
	-,091
	,044
	-,241
	-,241
	-,119
	,234
	,021
	-,313(*)
	,004
	1

	 
	Sig. (2-tailed)
	,575
	,787
	,134
	,134
	,465
	,147
	,899
	,049
	,982
	 


**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).

2001 - 2004
	 
	CHNFEX
	CHNFWP
	POPGRO
	CHPOPD
	CHUNEM
	INCGRO
	CHINCO
	CHHUCA
	CHDIVE
	CHCREA

	CHNFEX
	Pearson Correlation
	1
	,967(**)
	-,069
	-,069
	-,366(*)
	-,150
	,025
	,513(**)
	-,212
	,466(**)

	 
	Sig. (2-tailed)
	 
	,000
	,673
	,673
	,020
	,356
	,879
	,001
	,188
	,002

	CHNFWP
	Pearson Correlation
	,967(**)
	1
	,111
	,111
	-,302
	-,152
	-,037
	,456(**)
	-,137
	,397(*)

	 
	Sig. (2-tailed)
	,000
	 
	,496
	,496
	,058
	,349
	,819
	,003
	,400
	,011

	POPGRO
	Pearson Correlation
	-,069
	,111
	1
	1,000(**)
	,067
	-,317(*)
	,047
	-,170
	-,082
	-,107

	 
	Sig. (2-tailed)
	,673
	,496
	 
	,000
	,682
	,046
	,774
	,295
	,616
	,513

	CHPOPD
	Pearson Correlation
	-,069
	,111
	1,000(**)
	1
	,067
	-,317(*)
	,047
	-,170
	-,082
	-,107

	 
	Sig. (2-tailed)
	,673
	,496
	,000
	 
	,682
	,046
	,774
	,295
	,616
	,513

	CHUNEM
	Pearson Correlation
	-,366(*)
	-,302
	,067
	,067
	1
	,141
	-,169
	-,193
	,188
	-,415(**)

	 
	Sig. (2-tailed)
	,020
	,058
	,682
	,682
	 
	,387
	,298
	,232
	,246
	,008

	INCGRO
	Pearson Correlation
	-,150
	-,152
	-,317(*)
	-,317(*)
	,141
	1
	-,508(**)
	-,095
	,028
	-,084

	 
	Sig. (2-tailed)
	,356
	,349
	,046
	,046
	,387
	 
	,001
	,558
	,863
	,607

	CHINCO
	Pearson Correlation
	,025
	-,037
	,047
	,047
	-,169
	-,508(**)
	1
	,204
	-,225
	,000

	 
	Sig. (2-tailed)
	,879
	,819
	,774
	,774
	,298
	,001
	 
	,208
	,162
	1,000

	CHHUCA
	Pearson Correlation
	,513(**)
	,456(**)
	-,170
	-,170
	-,193
	-,095
	,204
	1
	-,090
	,293

	 
	Sig. (2-tailed)
	,001
	,003
	,295
	,295
	,232
	,558
	,208
	 
	,582
	,066

	CHDIVE
	Pearson Correlation
	-,212
	-,137
	-,082
	-,082
	,188
	,028
	-,225
	-,090
	1
	-,299

	 
	Sig. (2-tailed)
	,188
	,400
	,616
	,616
	,246
	,863
	,162
	,582
	 
	,061

	CHCREA
	Pearson Correlation
	,466(**)
	,397(*)
	-,107
	-,107
	-,415(**)
	-,084
	,000
	,293
	-,299
	1

	 
	Sig. (2-tailed)
	,002
	,011
	,513
	,513
	,008
	,607
	1,000
	,066
	,061
	 


**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).
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