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Abstract 

In this thesis the impact of immigration on the economy is investigated. The thesis focuses on the effect of immigration on the Dutch economy. The effects of immigration on the labor market and the public finances are examined. A comparison is made between western and non-western immigrants. A further distinction is made for the non-western immigrants. The history of immigration in the Netherlands and the policy developments regarding immigration are discussed in the first part of the thesis. The second part of the thesis estimates the labor market effects using a combination of a time series analysis and a cross section analysis. The main findings of the time series analysis are that the labor force participation rate of immigrants has a positive effect on the labor force participation rate of Dutch natives. The total group of immigrants (western and non-western) has no effect on the unemployment rate and income of Dutch natives. However the estimations with the distinction between western and non-western foreigners have shown a different result. The estimations have shown that the western immigrants decrease the unemployment rate of natives and increase the income of Dutch natives. The cross section analysis shows that immigrants with a high education level are preferred over immigrants with a low education level. 
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Chapter 1 Introduction

Immigration has been an actual topic over the years. The effects of immigration are debated heavily in the Netherlands.  The Netherlands has opened the door for immigrants since the war of independence. The composition of immigrant flows shifted from high-skilled immigrants to low skilled immigrants after the 1960s. However previously the immigrants originated from non-western countries and now an upward trend can be observed of western immigrants. The main motives for immigration over the years have been asylum, family reunification, family formation and labor. Since 2007 labor migration has become the main motive for immigrants to enter the Netherlands. The debate on labor migration was triggered by a report of the United Nations that suggested that European countries should increase the immigration rate, with the aim to compensate for the demographic problems in Europe
. Members of the European Union decided to develop a common immigration policy. According to the commission immigrants can contribute to the labor market, growth and sustainability of the welfare state. The commission wanted to alleviate the restriction on labor immigration. Neither the policy recommendation by the United Nations, nor the propositions by the EU commission were accepted by the Netherlands. In the Netherlands immigration is not seen as a solution to the demographic problems. The Netherlands argues that immigration may have a negative effect on the public finances. The political party PVV
 strongly opposes immigration; they argue that natives pay the price for immigration. The political party stresses the amount of money which is wasted by letting immigrants enter the Netherlands. They argue that the quality of education decreases, neighborhoods become unsafe and that the natives move out of the large cities. 
This political party strongly opposes immigrants with the Islam as their religion and they discourage a multicultural society. Political parties like CDA, VVD, PvdA, SP, and GroenLinks do not agree with the views of the PVV
. 
They believe in a multicultural society where everyone has the same rights. They believe in a coherent society where everyone is accepted regardless of their ethnic background or religion.
The political views on immigration are important; however the impact of immigration on the economy has a higher priority. It is important to examine whether the benefits of immigration offset the costs of accommodating immigrants in a host country. The Netherlands is currently struggling with issues linked to immigration such as the aging of the population, the low fertility rates and higher life expectancy of individuals. A second reason why this topic needs to be studied for the Netherlands is that most studies regarding immigration have been conducted for the USA and not much research has been done for countries in Europe. In this research I want to investigate the impact of immigration on the Dutch economy. I will examine the impact on the labor market and the public finances. The effect on the labor market can be decomposed into the effect on the wages of natives, the labor force participation rate of natives and the unemployment rate of natives. The effect on the labor market will be studied by conducting a regression analysis. I will use a time series data set and a cross section dataset. I will use two datasets because of the limited availability of the data for the Netherlands. The cross section dataset includes information on immigrants living in 28 countries. The effect on the public finances will be examined by looking at the percentage of immigrants and Dutch natives who depend on the welfare state provision of the government. The thesis is organized as follows, in Chapter 1 a brief history of immigration in the Netherlands will be given, in the second part of Chapter 1 the policy developments regarding immigration throughout the years will be discussed and in the last subsection of Chapter 1 the general theory will be explained. In Chapter 2 I will describe the data and methodology used. In the next chapter I will discuss the results and the last chapter I will summarize the results.
Chapter 2 Literature overview

In this chapter I will give a summary of the history of immigration in the Netherlands. In the next subsection the policy developments regarding the immigration policy will be discussed. In the last subsection I will discuss the general theory about the effect of immigration on the economy of a host country.  Definitions of the main concepts such as a western immigrant and a non-western immigrant are explained in Appendix A. 
2.1 History of immigration in the Netherlands 
In the paper by Roodenburg et al. (2003) the authors give a comprehensive overview of the history of immigration. I will give a short summary of the history throughout the years.
The Netherlands has experienced several waves of immigration throughout the years. The waves of immigration started after the war of independence. Most of the immigrants originated from southern countries and were highly educated. The immigrants from the south were mostly high skilled immigrants and wealthy. A second wave of immigration was caused by religious or ethnic persecution. The Jewish population rapidly increased to 33.000 and they benefited the Dutch economy. Another wave of immigration was caused by the Dutch overseas empires from Indonesia, Suriname and the Antilles. These waves of immigration contributed to the economic prosperity of the Netherlands. The reasons for this were that the immigrants had a high economic potential and the cultures of most immigrants were similar to that of the host country. 
The main motives for immigration were family formation and reunification, which has changed over the years. The main motive for migration has become labor migration. Since the 1960s immigration increased due to the high economic growth of the Netherlands. There was a high demand for low skilled labor; therefore low skilled workers were recruited from Mediterranean countries such as Morocco, Turkey, and Greece etc. The Dutch labor market system is demand-driven; immigrants can only enter if a Dutch company cannot find a Dutch citizen who qualifies for the job. In the late 1990s immigration increased again due to a demand for labor in the ICT and service sector. 

Figure 1: Motives for migration
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Source: The Central Bureau of Statistics 
Labor migration has become one of the major motives for immigration since 2007. The two factors that influenced this trend are the economic situation in the Netherlands and secondly the entrance of eight countries of Central and Eastern Europe to the European Union in 2004.  After the entrance there was no free labor mobility from these countries to the Netherlands, because of the fear of distortions on the Dutch labor market. However since 2007 this changed and the citizens were free to enter the Netherlands. This trend can be observed in Figure 1, where there is in increase in the number of labor immigrants entering the Netherlands since 2007. The labor migrants immigrate with their family to the Netherlands. The flow of immigrants has changed considerably over the years. After the World War II the immigrants originated from the South of Europe, Morocco and Turkey. Nowadays the immigrants originate from Central and Eastern Europe. In 2004 a new policy was implemented by the Balkenende Administration. The policy aimed at making it attractive for highly skilled immigrants to enter the Netherlands. The procedure for skilled immigrants is less complicated in comparison to the normal procedure and the procedure is also abbreviated. This policy was implemented to manage the composition flow of immigrants entering the Netherlands. After the implementation of this policy, 22.000 people received a residence permit with the purpose of residence ‘’skilled immigrant’’. The number of asylum seekers decreased due to restrictive policy measures since 2004. 
The Moroccans and Turks often choose a spouse from their home country (family formation) or let their family in the home country come over to the Netherlands (family reunification). Figure 1 illustrates that family migration increased till 2003 and decreased after 2004 when a restrictive policy was implemented. Since 2007 total migration has increased again due to skilled immigrants who migrate to the Netherlands and the increase of western immigrants. Previously most immigrants originated from non-western countries; however since 2004 the number of western immigrants started to increase. Figure 2 below illustrates the growth rate of western and non-western immigrants in the Netherlands. The growth rate of western immigrants is structurally higher since 2004.
Figure 2: Growth rate of immigrants
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Source: The Central Bureau of Statistics 
The immigrants enter the Netherlands with the notion that they will perform well on the labor market. The economic position of the immigrants in the Netherlands has not been promising over the years. Figure 3 illustrates that the immigrants structurally have a lower employment rate. 
The Dutch government has a generous welfare system and therefore immigrants benefit from this situation. Figure 4 illustrates that the government expenditures on welfare benefits are higher for immigrants in comparison to the Dutch natives.
From 1999 till 2008 the Turks and the Moroccans were dependent the most on the welfare benefits of the government according to Figure 5. The Antilleans and the Surinamese depend less on the social welfare benefits of the government. The Central Bureau of Statistics has forecasted the immigrant population till 2060. Table 1 illustrates that the share of immigrants as a percentage of the total population will keep increasing. The share of non-western immigrants will be larger than the share of non-western immigrants. 
Figure 3: The employment rate of Dutch natives and immigrants  
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Source: The Central Bureau of Statistics 
Figure 4: Welfare benefits expenditures for Dutch natives and immigrants
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Source: The Central Bureau of Statistics 
Figure 5: Welfare benefits for the different groups of non-western immigrants
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Source: The Central Bureau of Statistics 
Table 1: Population forecast as a percentage of the total population
	Period 
	Immigration
	Non-western immigrants
	Western immigrants

	2015
	10,90%
	6,60%
	4,30%

	2020
	11,46%
	6,85%
	4,61%

	2030
	12,35%
	7,33%
	5,02%

	2035
	12,76%
	7,58%
	5,18%

	2040
	13,20%
	7,82%
	5,37%

	2045
	13,61%
	8,03%
	5,58%

	2050
	13,98%
	8,18%
	5,79%

	2055
	14,27%
	8,28%
	6,00%

	2060
	14,50%
	8,32%
	6,18%


Source: The Central Bureau of Statistics 
2.2 Immigration policy 

In this section a brief description will be given on the policy developments regarding labor migration, family reunification and formation and asylum policy. The information is retrieved from the paper by Jennissen et al. (2012).
Labor migration policy
In the first decade of the twentieth century labor migration flows to the Netherlands started to increase substantially. The flow of immigrants was mostly presented by German women who worked in nursing homes and households. Immigrants from Poland, Italy and Slovenia were also hired to work in mines. In the late 1920s the economic situation in the Netherlands deteriorated. In 1934 the government decided to restrict immigration by implementing a new law (Wet tot regeling van het verrichten van arbeid door vreemdelingen). Employees had to apply for a work permit if they wanted labor from abroad. After the World War II there was a high demand for labor, due to the industrialization and reconstruction. The immigrants who entered the Netherlands in this period originated from countries around the Mediterranean Sea. The flow consisted of Italians and Spaniards, however in the late 1960 the immigrants originated from Turkey and Morocco. In 1960 the government signed a bilateral agreement to control migration flows. The bilateral agreement covered the countries Italy, Spain, Portugal, Turkey, Greece, Morocco, Yugoslavia and Tunisia. In 1964 the law that was established in 1934 was replaced (Wet arbeidsvergunning vreemdelingen). The new law accommodated the policy changes for the admission policy of European countries. Labor mobility within Europe had been accomplished and a restrictive policy was implemented for non-EU countries. Since 1969 immigrants from non-EU countries were obligated to request a temporary residence permit (MVV
) in the country of origin before entering the Netherlands. In the 1970s economic growth decreased and therefore the demand for labor decreased. The government decided to restrict the number of permits that were given to labor immigrants. In 1975 the law of 1964 was revised (Wet van arbeid buitenlandse werknemers). This law was adopted to implement a more restrictive policy towards immigrants from non-EU countries. After the implementation of this law, the government decided if the demand for labor was high enough to let immigrants enter the Netherlands.  

In 1995 a new law (Wet arbeid vreemdelingen) was accepted to reduce the immigration rate, because of the high unemployment rate in the early 1990s. In the late 1990s the demand for labor increased in the ICT and service sector. The immigrants stayed in the Netherlands for a maximum of three years and originated mostly from America and Japan. In 2001 the immigration law of 1965 was replaced by the immigration law 2000. This change related to the new procedures for asylum requests.
Asylum policy 

In 1956 the Dutch government signed the international refugee treaty. Refugees defined in this treaty were given a residence permit and gained the same rights as Dutch citizens. The Dutch government defined different kinds of statuses for refugees. The A-status gave refugees almost the same rights as the Dutch citizens. In the 1970s the countries where the asylum seekers originated from broadened. The asylum seekers did not only come from Eastern Europe and the south of Europe, but also from Africa, Asia and South America. In 1974 another status was introduced called ‘’entitled to asylum’’. This B-status gave fewer rights to asylum seekers than the A-status. The flow of refugees became too much according to the Dutch government. The government decided to set a quota of 750 asylum seekers and refugees per year who would be permitted to stay in the Netherlands. 

Family reunification and formation policy 
In the 1950s and 1960s policies regarding family reunification and formation were very strict. Family reunification was allowed when an immigrant had suitable housing, had a labor contract for at least 1 year and had already worked in the Netherlands for one year valid for western immigrants and two years valid for non-western immigrants. After the oil crisis of the seventies, labor migration decreased. However a lot of immigrants decided to stay in the Netherlands and let their family come over. The immigration motive family reunification and formation was rare before the 1970s. After the 1970 family reunification and formation increased and was mostly represented by women. In 1983 the government changed their policy perspective. They wanted to treat the immigrants as equal Dutch natives to stimulate integration and acceptance in the Dutch society. 
In the 1990s the government concluded that the policy change in 1983 did not have a positive effect, the situation of the immigrants deteriorated. Therefore the policies regarding family reunification and formation were strengthened. In 1994 the referent in the Netherlands needed to earn an income of 70% of the social minimum for couples if the family members wanted migrate to the Netherlands. In 2001 the person in the Netherlands needed to earn in income of 100% of the minimum wage. In 2004 the referent and his partner needed to have an age of 21 (previously the minimum age was 18). The person living in the Netherlands needed to earn in income of 120% of the minimum wage. Each policy change aimed to make it more difficult for immigrants to enter the Netherlands and stimulate integration in the Dutch society. Figure 1 illustrates that the policy change in 2004 decreased immigration between 2004 and 2006. However since 2007 the number increased again due to the immigration of western immigrants and skilled immigrants. In 2006 a law was introduced where immigrants had to pass an integration exam in the country of origin before they could migrate to the Netherlands. In 2010 the minimum income was reduced to 100% of the minimum wage.  Since 2012 only married couples and their under-aged children are able to migrate to the Netherlands. The partner in the country of origin will have to wait a year before he or she can migrate to the Netherlands. The policy measures have had an effect on the flow of immigrants entering the Netherlands. The policy measure which was most effective was the increase of the minimum income requirement. The policy measure had a large effect on the flow of immigrants from Turkey and Morocco. 
2.3 General theory on the effect of immigration in a host country 
Labor market
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The effect of immigration on the labor market is described using a neoclassical competitive model of supply and demand. Figure 6 illustrates the immigration surplus, under the assumption of an inelastic labor supply
. The immigration surplus presents the increase in national income that accrues to natives and is presented in Figure 6 by the triangle BCF. Before immigration, there are N native workers in the economy and national income is given by the trapezoid ABN0.  After immigration the labor supply consists of M workers and national income is presented by the trapezoid ACM0. Immigrants receive a wage equal to the area FCMN. The neoclassical theory shows that immigration increases the total output of a country, however the gains are not distributed equally between the natives and the immigrant workers. The larger the wages decrease, the larger the immigration surplus. The larger the complementarities of immigrants are to natives, the larger the immigration surplus. 
Wage effects

In the short run immigrants can have a negative impact on the earnings of production factors for which they are substitutes. This negative effect could be the result of the downward pressure on their wages or because of a lower employment rate. In the long run the effect might be small due to adjustment processes. The adjustment depends on the flexibility of the labor market. If the wages in a country are rigid the adjustment occurs through the employment rate and if wages are flexible than the adjustment occurs through wages. If immigrants and natives are complements, than the impact of on the earnings of natives can be positive. 
If immigrants and natives are complements, the natives become more productive which leads to a higher wage and employment rate.  The effect of immigration on the labor market also depends on the skill level of the immigrants. If immigrants are low skilled and substitutes in production, the wage of the low skilled natives will drop. The high skilled Dutch natives to whom the immigrants are complements will experience a wage increase. Several studies indicate that immigration has no effect on the wages. The impact of immigration studied by Butcher and Card (1991) and Gang and Rivera-Batiz (1994) indicate that immigration has a relatively small effect on the wages of natives. Both studies were conducted for the USA and the study by Gang and Rivera-Batiz (1991) also included Europe in their study. In the study by Gang and Rivera-Batiz (1991) a model is constructed to estimate the wage by incorporating human capital and working experience of immigrants. A few studies which have been done for countries in Europe indicate no significant negative effect on the wages of natives. In the study by Zorlu and Hartog (2005) the authors analyze the impact of immigration on the wages of natives in the Netherlands, United Kingdom and Norway. The authors use the Altonji-Card model (1991) which relates wage changes to immigrants their labor force shares. The authors use cross section data to estimate the Altonji-Card model (1991). The estimation methods which are commonly used to estimate the labor market effects are explained in Appendix A. In the studies by Kung (2005), Dustman et al (2005) and Carrasco et al (2008) the authors find no significant effect on the wages of natives from respectively, Britain, Switzerland and Spain. In two studies by Borjas (2003, 2005) the author concludes that immigration decreases the wages of workers to which they are substitutes. Borjas argues that immigration is not evenly balanced across groups of workers who have the same education, but differ in their work experience and the nature of the supply imbalance changes over time. 
Unemployment effects

Immigration can have an effect on the employment rate if wages are rigid. If an economy is characterized by rigid wages, immigration will have an effect on the employment rate rather than the level of the wages. This is important for Dutch natives who are low skilled, because firstly the immigration will hit the low skilled workers first and secondly most immigrants are low skilled. 
Rigid labor markets are usually accommodated by generous unemployment benefit insurance. Dustmann et al. (2005) argue that immigration might cause voluntary unemployment among natives with a low wage. In generous welfare states like the Netherlands the reservation wage is high because of high unemployment and welfare benefits. In the study by Angrist en Kugler (2003) the authors conclude that immigration has a negative effect on the employment rate of EU natives. The authors also studied the interaction between immigration and labor market institutions. Labor market institutions can also aggravate the impact of immigration on unemployment. The estimates show a higher unemployment rates in countries with restrictive labor market institutions. In a study by Jean and Jiménez (2011) the authors analyze the effect of immigration on the unemployment of natives in OECD countries and they also examine the impact of product and labor market policies on the adjustment of the economy. The authors conclude that immigration does not have an impact on the unemployment rate of natives in the long run, but that immigration might cause temporary unemployment depending on the policy framework. Anticompetitive product market regulation increases the magnitude of the impact of a change in the share of immigrants in the labor force on native male unemployment. The results suggest that a higher replacement rate of unemployment benefits also increases the unemployment impact of immigration. Most empirical research is in line with the standard theory that immigration decreases native employment. However in a study by Reischauer (1989) conducted for the USA the author concludes that low skilled immigration does not have an effect on native employment
Public finances

The fiscal impact of immigration is the net outcome of payments to the public finances and benefits received by immigrants over their life cycle. Immigrants contribute to the public finances by paying taxes and social contributions. They benefit from the public finances by receiving different kinds of payments. The characteristics of immigrants entering a country are crucial. An immigrant should enter when he is young, the contributions to the public finances over their life cycle will be large in that case. In a study by Roodenburg et al. (2003) the authors estimated the preferable age to be 25 years of age. The Dutch government will not have to pay education costs and the contribution by such an immigrant will by large over their lifecycle. 
The level of education of an immigrant is also important for the net contributions to the public finances. If an immigrant is low skilled, he will probably earn a low wage. The contributions to the public finances will be low and such an immigrant will depend heavily on the social welfare programs of the government. An immigrant should preferably have a high skill level accompanied with a high wage. The generosity of the welfare state system is also important. It will be more likely for low skilled immigrants to be dependent on the welfare state system and contribute less to the public finances. High skilled workers depend less on the welfare state system and contribute more to the public finances. In the paper by Borjas (1998) the author states the so-called welfare magnet hypothesis. The hypothesis predicts the location choice of immigrants, differentiated by skill level. The hypothesis states that countries with generous welfare systems attract more immigrants than countries with less generous welfare systems. Countries with generous welfare systems are more likely to attract low skilled immigrants. In the paper by Auerbach and Oreopoulos (1999) and Rowthorn (2008) the authors conclude that immigration has a small overall effect on the public finances. In the paper by Auerbach and Oreopoulos (1999) the authors argue that immigration can neither be viewed as a major source of existing imbalances nor a potential solution to the public finances deficits. In the paper by Rowthorn (2008) the author states that the impact of immigration on the public finances should not be taken into consideration when determining policies to control immigration flows. 
In the studies by Bonin et al. (2000) and Collado et al. (2004) the authors conclude that immigration has a positive effect on the public finances. In both studies general accounting is used to measure the impact of immigration on the economy. The only difference is the country for which the study was conducted. The study by Bonin et al. (2000) used data from Germany and Collado et al. (2004) used data from Spain. In the study by Bonin et al. (2000) the authors state that a policy which stimulates high skilled immigrants to enter a country will enlarge the positive impact of immigration on the tax burden of native residents. Economic theory states that immigration can be used to improve the public finances of western welfare states and also to offset the ageing of the population. 
In the study by Shou (2006) the author analyzes the effect of immigration on the public finances of Denmark. The author concludes that immigration deteriorates the public finances and their descendants; the second generation immigrants may alleviate the public sector. In a study by Vazquez et al. (2008) the author investigates the impact of a rise in unemployment on the public finances. The author concludes that the unemployment benefit burden is likely to be large. 
Chapter 3 Data & Methodology 
Two datasets will be used for the empirical analysis. A combination of time-series data and cross-section data will be used to conduct the empirical analysis. The combination was needed, because of the limited availability of the data. The time series data was collected for the Netherlands for the period 1996 till 2011. The data was accessible through the website of the Central Bureau of Statistics. The main variables of interest were available for the period 1996 till 2011. The control variables were only available for the time period 2001 till 2011. I decided to include the control variables, because it is important to control for factors which could also influence the dependent variable. The dependent variables are the labor force participation, the unemployment rate and the income of Dutch natives. A full description of the dataset can be found in Appendix B. The time series data includes variables on the labor force status, the income level and the education level. Table B.3 in Appendix B presents the descriptive statistics for the time series analysis. A difference between immigrants and immigrants can be observed for certain variables. The variable ER_aut has a higher mean than the variable ER_all. A higher employment rate for the immigrants would be preferred over the low employment rate at the moment. The mean value of the variable LFPR_marok is the lowest in comparison to the other groups of non-western immigrants. The correlation matrixes in the Tables B.4, B.5 and B.6 illustrate the correlations between all the variables included. High correlation can be observed for a lot of variables. The correlation between the dependent variable Income_aut and the independent variables LFPR_all, LFPR_wall, LFPR_nwl, age and gdp are equal to or higher than 0.90. The correlation between the dependent variable LFPR_aut and the independent variable Edu_aut_high and Edu_aut_low is also high. High correlations are not preferred, because they influence the results. A solution would be to leave out one of the variables, which is highly correlated. I still included the variables, because otherwise I would only have 1 independent variable for some equations. The time series data will be used to estimate the effects of immigration on the Dutch labor market. 

The cross section dataset provides information on labor market characteristics of immigrants living in 28 OECD countries. The sources of this dataset are from the consensus of the year 2000. The countries that are included are Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, the Slovak Republic, Spain, Sweden, Switzerland, Turkey, the United Kingdom and the United States. The dataset contains variables such as country of residence, country of birth, educational attainment and the labor force status. The dependent variable is the labor force status of immigrants. In Table B.7 the descriptive statistics are given for the cross section analysis. The number of observations of the cross-section dataset is 63408 observations. The labor force status of immigrants has a mean of 1.98 and a standard deviation of 0.86. The cross section data will be used to look at the individual characteristics of immigrants and their labor force status. 

The time series data will be used to estimate the effects of immigration on the labor market using the ordinary least squares method. The baseline equations I want to estimate are listed below:

LFPR_aut = α + β LFPR_all + x+ ε







(1)
LFPR_aut = α + β ER_all + x+ ε







(2)
UR_aut = α + β LFPR_all + x + ε







(3)
Income_aut=  α + β LFPR_ all + x+  ε






(4)
Income_aut=  α+ β ER_all + x + ε







(5)
I will first start by estimating the effect of an increase in the labor force of immigrants on the labor force participation of Dutch natives.  If I estimate this effect, it will be unknown whether the effect is due to a change in the employment rate of immigrants or due to a change in the unemployment rate.
Therefore I will also conduct a separate regression for the effect of the employment rate on the Labor force participation of Dutch natives. For all the equations variations will be conducted. Firstly a distinction will be made for western and non-western immigrants. Secondly a further distinction will be made for the non-western immigrants. I will focus on the groups which are highly represented in the Netherlands. These countries are Morocco, Turkey, Antilles and Suriname. Lastly a distinction will be made for variable LFPR_all on education level. The control variables which will be added are Gross Domestic Product, average age and the education level of Dutch natives. There are more variables which can influence the dependent variables, but due to the limited availability of the data they cannot be included.  The control variables which cannot be included will be discussed in Chapter 5.
Before the regressions can be conducted the data needs to be inspected. All the variables need to be stationary before the regressions can be conducted. If the variables are not stationary, the regressions can be spurious.  A stationary time series has a constant mean and a constant variance. If the variables are not stationary, the first difference can be taken to make the series stationary. I used the Dickey-Fuller test to examine if the variables are stationary. The p-values for all the variables are presented in Table C.3 in Appendix C. All the variables are stationary except the variable Income_aut. The first difference of the variable (income_aut-income_aut(-1)) was computed, but the variable was still not stationary. After the second difference, the variable still has a unit root. A possible reason could be the short time period of the dataset. I decided to use the original variable, because the differencing reduces the number of observations.  After the regression is conducted, the assumptions for an OLS regression need to be tested. OLS is the best linear unbiased estimator if the assumptions are met. The assumptions are a linear relationship between the dependent and independent variable, uncorrelated errors, homoscedasticity of the errors, the independent variables should not be perfectly correlated and the errors need to be normally distributed. If there is heteroskedasticity or autocorrelation, Newey-West standard errors will be used. A significance level of 10 % will be used throughout the thesis.
.
A logistic regression will be conducted with the time series data. I will use the multinomial logistic regression, because the dependent variable is categorized as a nominal variable and it has more than two categories.  The categories will be compared with the reference category via a binary logistic regression model. 

The equations I want to estimate are:

LFS= α + β0 gender + β1 education level + β2 reg_OECD+ ε



(1)
LFS= α + β0 gender + β1 education level + β2 reg_OECD + β3 D_Asia + 

          Β4 D_Scac + β5 D_Euro + β6 D_Noam + β7 D_Ocea + ε



(2)

LFS= α + β0 gender + β1 education level + β2 reg_OECD + β3 D_Asia + 

          Β4 D_Scac+ β5 D_Euro + β6 D_Noam + β7 D_Ocea + β8 edu_lfs * sex + 

          Β9 edu_lfs * reg_OECD + ε







(3)
I will predict the probability of an immigrant to be employed, unemployed or inactive on the labor market. The dependent variable LFS is defined as the labor force status of an immigrant.  In the first equation the probability to be employed, unemployed or inactive will be explained by the independent variables gender, education level and reg_OECD. In the following equations variables will be added to estimate the best model. In the second equation dummy variables will be added. The dummy variables indicate if an immigrant is from a certain region.
The region Africa is chosen as the reference category. In the last equation interaction terms are added. A full description of the dataset can be found in Table B.2 in Appendix B. The parameters of the regression will be estimated via the maximum likelihood. 
The quality of the model can be determined by examining the value of the likelihood. The larger the value of the likelihood, the better the model fits the data. To determine the quality of the model, the Mc Fadden’s Rho can also be used. The Mc Fadden’s rho-squared is computed to get an impression of the uncertainty explained by the model. An ideal Mc Fadden’s rho-squared takes a value between 0.3 and 0.5.    

The assumptions for the logistic regression are linearity, independence of the errors and no existence of multicollineairity. In logistic regression the assumption of linearity is violated, because the outcome variable is categorical. The assumption of linearity therefore assumes that there is a linear relationship between any continuous predictor and the logit of the outcome variable. The linearity assumption is tested by looking at an interaction term between the predictor variable and the log of this variable. If the interaction term is significant this indicates that the main effect does not satisfy the assumption of linearity. The multicollinearity assumption is tested by looking at the VIF values by running a simple regression. If the VIF value is larger than 10 or if the tolerance value is close to 0.1 there might be a collinearity problem. I will not check the assumption of the independence of the errors, because the residuals for a multinomial logistic regression cannot be saved in SPSS.
Chapter 4 Results 

4.1 Time series analysis 

I first started to estimate the effect of the labor force participation of immigrants on the labor force participation of Dutch natives. The variable LFPR_all is significant and has a positive effect on the labor force participation of Dutch natives. I extended the model by including the control variables Gross Domestic Product per capita, education level and the average age level. When the control variable education level and Gross Domestic Product are added to the model, the variable LFPR_all is still significant. In the fourth model I added the variable age to the regression. None of the variables are significant; therefore this is not a good model to explain the labor force participation of Dutch Natives. In the models 5 till 8 I introduced some variation into the equations. The output of these models can be found in Table C.1 in Appendix C. In model 5 I made a distinction based on the education level of the immigrants, but only the constant and the variable age are significant. In model 6 I made a distinction between non-western and western foreigners. The distinction between western and non-western foreigners does not have a significant effect on the labor force participation rate of Dutch natives. In model 7 a further distinction was made based on the education level of western and non-western immigrants. The variables LFPR_wall_low, LFPR_wall_med, LFPR_nwl_low and LFPR_nwl_high are significant. An increase in labor force participation of low and medium skilled western immigrants increases the labor force participation of Dutch natives. However the opposite holds for the low skilled non-western immigrants. They decrease the labor force participation rate of the Dutch natives. High skilled non-western immigrants decrease the labor force participation of Dutch natives. A possible explanation could be that high skilled non-western immigrants and Dutch natives are substitutes and therefore they compete in the same labor market, lowering the labor force participation of Dutch natives. The last model of the series makes a distinction between the different groups of non-western foreigners. By including the variable age in the equation, our variables of interest become insignificant. The last three equations are estimations where the employment rate of immigrants is the independent variable. In model 9 the variable ER_all does not have a significant impact on the labor force participation of Dutch natives. 
By adding the control variable age, the variable ER_all is significant and positive. By adding more control variables to the equation, the variable of interest stays significant. An increase in the employment rate of immigrants increases the labor force participation of Dutch natives. 

Table 1: The impact on the Labor force participation of Dutch natives

Series 1

Variables

 Model 1
Model 2
  Model 3
  Model 4


LFPR_all

  0.92*

 0.66*

   0.23*
    0.23

EDU_AUT_LOW




  -0.01*
   -0.01
EDU_AUT_MED




  -0.00
               -0.00
EDU_AUT_HIGH




  -0.00
               -0.00
GDP




 0.43
 
   0.33*
    0.42
AGE








   -0.43
Constant

12.00*

17.33*

 24.42*
   99.69

R-squared 

 0.88

 0.88

  0.99

     0.99

*P-value<0.10
In the second series I estimated the impact of the labor force participation of immigrants on the unemployment rate of Dutch natives. The variable LFPR_all is positive, but insignificant. The variable LFPR_all has no impact on the unemployment rate of Dutch natives. In the second model I made a distinction between the immigrants. Here I found that both variables are significant, however the sign of the coefficients is different. The labor force participation of western immigrants increases the unemployment rate, whereas the non-western immigrants decrease the unemployment rate. In the third model I included more control variables to make the model more reliable. I added the education level and the average age level to the model. The result is the opposite of the second model. The variable LFPR_wall is significant and negative and the variable LFPR_nwl is insignificant and positive. If the western immigrant their labor force participation rate increases with 1 percentage point, the unemployment rate decreases by 1.05 percentage points. 
A possible explanation could be that the western immigrants are complementary to the Dutch workers. This could be measured by computing the cross price elasticity of factor demand; however this is out of reach for this thesis. The variables EDU_AUT_LOW, EDU_AUT_MED, EDU_AUT_HIGH are significant and positive. An increase in the number of low skilled natives increases the unemployment rate of Dutch natives. The same interpretation holds for the medium and high skilled natives. In the last model of the series I made a distinction for the non-western immigrants. The variable LFPR_ant is significant and positive. In increase in the labor force participation of the Antilleans with 1 percentage point, increases the unemployment with 0.50 percentage points.

Table 2: The impact on the unemployment rate of Dutch natives
Series 2

Variables

Model 1
 Model 2
  Model 3
Model 4

LFPR_all

 0.16





LFPR_wall



  0.97*
              -1.05*

LFPR_nwl



 -0.67*
               0.43*
LFPR_ant







   0.50*

LFPR_sur







  -0.19
LFPR_marok







  -0.14
LFPR_turk







   0.19
EDU_AUT_LOW




  0.01*
EDU_AUT_MED




  0.01*

EDU_AUT_HIGH




  0.03*

GDP


-0.35
            -0.51                 -0.89*
               -1.11
AGE





             -1.72
                0.99



Constant

 2.66
           -8.83                   4.45
              -28.90
R-squared

 0.06

0.76

   0.99

    0.83

*P-value<0.10
In the last series I estimated the impact on the income of Dutch natives. I started by estimating a model with LFPR_all as the independent variable and the income of Dutch natives as the dependent variable. The variable LFPR_all is significant and positive. An increase in the labor force participation of immigrants with 1 percentage point increases the income of Dutch natives by 0.73 percentage points. In the second model I made a further distinction for the immigrants. The variable LFPR_nwl is negative, but not significant, whereas the variable LFPR_wall is significant and positive. An increase in the labor force participation of western immigrants with 1 percentage points, increase the income of Dutch natives by 0.88 percentage points. I also estimated a model with the employment rate of immigrants as the independent variable. The variable is positive, but not significant. However if a distinction is made between western and non-western foreigners the result is different. The variable LFPR_wall is significant and positive.

Table 3: The impact on the income of Dutch natives
Series 3

Variables

Model 1
Model 2
Model 3
Model 4

LFPR_all

  0.73*






LFPR_wall



 0.88*

LFPR_nwl



-0.08
ER_all






   0.013
ER_wall







   1.38*
ER_nwl







  -0.37
GDP


   1.65*
   1.51*
    2.66*
   1.24
Constant

-48.00      
-52.84*
-27.93*
-59.16*


R-squared 

  0.95

   0.97
               0.91
               0.96

*p-value<0.10
For the regression to be reliable the assumptions need to be tested. First we assume that there is a linear relationship between the dependent and independent variable. The normality of the residuals was tested by using the Jarque Bera-test. Autocorrelation was tested by using the Langrange Multiplier test and Correlogram- q statistics test. The homoscedasticity assumption of an OLS regression was tested by plotting the residuals and conducting the Breusch-Pagan test. The residuals of all the models are normally distributed, but autocorrelation is detected for a few regressions. In the first series the models 3, 4, 5, 7 and 11 contain autocorrelation. In the second series for the models 1, 3 and 4 autocorrelation was detected. No autocorrelation was found in the models of the third series. All the models contain homoscedastic variances. The R-squared for many models is quite high; however the regressions do not fulfill all the assumptions of an OLS regression. Therefore I do not attach a lot of value to the R-squares. The detailed results can be found in Table C.2 and C.3 in Appendix C. 
In summary I conclude that the labor force participation rate of immigrants has a positive effect on the labor force participation rate of Dutch natives. The total group of immigrants (western and non-western) has no effect on unemployment rate and income of Dutch natives. However the estimations with the distinction between western and non-western foreigners have shown a different result. The estimations have shown that the western immigrants decrease the unemployment rate of natives and increase the income of Dutch natives. 

4.2 Cross section analysis

I first started to estimate a model which can best predict the probability of an immigrant to employed or unemployed. This was done by estimating the models 1, 2 and 3. The best model is defined as the model in which all the predictor variables are significant.  After the best model is estimated, the parameter estimates will be interpreted. The estimation of the three models is described comprehensively below. 

I first started by testing the hypothesis of a model with an intercept only. The predictor variables which were added are edu_lfs, gender, reg_oecd. In Table D.1 in Appendix D the likelihood ratio test statistic -2(LLr - LLf) takes the value of   -2(1154.15- 882.54)= 271.61. Under the null hypothesis the likelihood ratio test has a chi-square distribution with a p-value of 0.00. The null hypothesis is rejected therefore the variables edu_lfs, gender and reg_oecd have a joint effect on the outcome variable labor force status. The Mc Fadden’s rho-squared in table D.2 for model 1 is quite low 0.002. In Table D.3 in Appendix D the likelihood ratio table the significance of the predictor variables is given individually. All the predictor values have a p-value<0.10. In the second model I added dummy variables for the regions from where the immigrants originated from. The likelihood ratio test in Table D.6 in Appendix D shows that all the dummy variables are significant. The region of origin of an immigrants helps to predict the probability of an immigrant to be employed or unemployed. In the third model I added interaction terms of edu_lfs * gender and edu_lfs * reg_oecd. The model with the interaction terms is defined as the full model and the model without interaction is defined as the restricted model. The F-test illustrated in Table D.10 yields a -2LLf of 819.05 for the full model and -2LLr of 830.38 for the restricted model. The likelihood ratio test statistic -2(LLr- LLf) has a value of 11.33. Under the null hypothesis, the likelihood ratio test statistic has a chi-square distribution with 24-16= 8 degrees of freedom. The critical value is 15.50 and therefore the null hypothesis cannot be rejected. The interaction terms do not have an effect on the outcome variable. The restricted model is preferred to the full model. In Table D.11 the best model has a value of -2(1154.15-830.38)= 323.76. The p-value is 0.00 and thus the null hypothesis of the intercept only is rejected. 
The Mc Fadden has a value of 0.002 which is relatively low according the preferred values. For the best model, the parameter estimates were computed. The parameter estimates are presented on the next page in Table 4. 
I will first discuss the first category ‘’employed’’. The reference category is defined as people who are inactive on the labor market. In the dataset inactive is defined as people who are students, retired or the status of an immigrant is unknown. The status inactive is defined in this way, because every country has its own definition of the status unknown. I will interpret the sign of the coefficients. A positive value indicates that the probability is higher than 0.5 and a negative value indicates a value smaller than 0.5. The higher a positive value, the higher the probability for a certain outcome. The more negative the sign, the less likely the outcome is. The Wald test for the variable gender is significant with a chi-squire of 43.27 and a p-value of 0.00. This means that gender of an immigrant predicted the chance to be employed. The odds ratio indicates that men are 1.12 more likely to be employed rather than women. A possible explanation could be that immigrant men enter a host country to take care of their families in the home country. The composition flow of labor migrants is dominated by men. The women enter the host country to reunite again with their men. The variable edu_lfs has a significant effect on the labor force status according to the Wald test. Low educated immigrants are the least likely to be employed compared to the status inactive. The medium skilled immigrants are also less likely to be employed than inactive on the labor market. The odds ratio indicates that the probability of an immigrant with a high education level to be employed is 1/0.77= 1.29 times more than an immigrant with a low education. In conclusion immigrants with a medium or high education are preferred, because they have a higher probability to be employed. If a recession hits the economy low skilled workers get hit first causing a decrease in the employment rate. Another explanation could also be the fact that low skilled labor is substitutable by capital. 
The variable reg_oecd is insignificant. This indicates that if an immigrant is from an OECD country or not, does not predict if an immigrant is employed compared to immigrants who are inactive. The dummy variables D_NOAM and D_OCEA are insignificant, indicating that if an immigrant originated from North America or Oceania does not predict if an immigrant is employed. However the dummy variables D_ASIA and D_EURO are significant. The variable D_ASIA indicates that an immigrant who originates from Asia is less likely to be employed compared to the reference category Africa. The variable D_OCEA indicates that immigrants from the continent Oceania are more likely to be employed compared to immigrants from Africa.
Table 4: Parameter estimates multinomial logistic regression model 4

	Labor force status 
	B
	Exp.(B)
	Wald test
	Sig.

	Employed
	
	
	
	

	Intercept
	-0.03
	
	0.11
	0.73

	[gender=1]
	 0.12
	1.12
	43.27
	0.00

	[edu_lfs=1]
	-0.25
	0.77
	128.30
	0.00

	[edu_lfs=2]
	-0.15
	0.85
	49.71
	0.00

	[reg_oecd=0]
	 0.02
	1.02
	0.56
	0.45

	[D_NOAM=0]
	 0.06
	1.06
	0.68
	0.40

	[D_ASIA=0]
	 0.06
	1.06
	6.77
	0.00

	[D_EURO=0]
	 0.04
	1.04
	2.89
	0.08

	[D_OCEA=0]
	-0.00
	0.99
	0.03
	0.85

	Unemployed
	
	
	
	

	Intercept
	-0.22
	
	3.97
	0.04

	[gender=1]
	 0.07
	1.07
	13.47
	0.00

	[edu_lfs=1]
	-0.02
	0.97
	1.33
	0.24

	[edu_lfs=2]
	 0.07
	1.08
	10.47
	0.00

	[reg_oecd=0]
	-0.06
	0.93
	4.52
	0.03

	[D_NOAM=0]
	-0.20
	0.81
	6.03
	0.01

	[D_ASIA=0]
	-0.03
	0.96
	2.07
	0.15

	[D_EURO=0]
	-0.06
	0.93
	4.84
	0.02

	[D_OCEA=0]
	 0.17
	1.19
	9.03
	0.00


a. The reference category is: 3

The second category I will discuss is the unemployment status. The Wald test for the variable gender is significant. Men have a higher probability to be unemployed than women. The category low education is not significant and therefore cannot help to predict if an immigrant is unemployed. The medium level of education is significant, meaning that this helps to predict if an immigrant is unemployed.
Immigrants with a medium education level are more likely to be unemployed in comparison with high educated immigrants. The variable reg_oecd is significant. This variable indicates that immigrants from non-OECD countries are less likely to be unemployed.  The dummy variables D_NOAM, D_EURO and D_OCEA are significant and the dummy variable D_ASIA is insignificant. Immigrants from the continent North America and Europe are more likely to be unemployed rather than inactive on the labor market. The odds ratio indicates that the probability to be unemployed is 1.08 more for immigrants originating from North America and the probability to be unemployed is 1.06 times more for immigrants from Europe. The contrary holds for immigrants originating from Oceania. The probability to be unemployed is less likely for immigrants originating from Oceania. The results need to be interpreted with caution, because the status ‘’inactive’’ is not clearly defined for all the countries.
The assumptions for the multinomial regression were tested. The multicollinearity assumption is tested by looking at the VIF values by running a simple regression. If the VIF value is larger than 10 or if the tolerance value is close to 0.1 there might be a collinearity problem. The VIF values for the relevant variables were computed. The result is presented in Table D.14, none of the values indicate that there might be a problem of collinearity. The linearity assumption is tested by looking at an interaction term between the predictor variable and the log of this variable. If the interaction term is significant this indicates that the main effect does not satisfy the assumption of linearity. Table D.15 in Appendix D illustrates that the interaction terms for all the variables are significant indicating that the assumption of linearity is violated. The results need to be interpreted with caution, because the estimates could be less reliable. 
In summary I conclude that immigrants with a high education level are preferred over immigrants with a low education level. Immigrants from the region Oceania are more likely to be employed rather than inactive on the labor market.
Chapter 5 Conclusion

Immigrants have entered the Netherlands since the war of independence. Since then there have been several waves of immigration, due to different reasons. The two other waves were due religious or ethnic persecution and immigrants who gained the right to enter the Netherlands, because of the Dutch overseas empires. The flow of immigrants shifted from high skilled immigrants to low skilled immigrants over the years. The main motives for migration were family formation and reunification. Over the years the main motive for migration has become labor migration. Most immigrants originated from non-western countries; however since 2004 the number of western immigrants started to increase. The growth rate of western immigrants in the Netherlands is structurally higher than the growth rate of non-western immigrants. In this thesis I studied the impact of immigration of immigration on the economy, with a closer look at the Netherlands. The impact on the economy is decomposed into two parts, the labor market and the public finances. The effects on the labor market were studied by looking at the wages, labor force participation and the unemployment rate of Dutch natives. 

The economic position of the immigrants in the Netherlands has not been promising over the years. Immigrants have a lower employment rate than the Dutch natives. Therefore it is not strange that they also depend more on the welfare benefits of the government. A higher percentage of immigrants than Dutch natives depend on the welfare benefits of the Government. If a distinction is made between the different groups of non-western immigrants, it is clear that the Turks and the Moroccans are most dependent on the welfare benefits of the government. The Turks and the Antilleans depend less on the welfare benefits of the government. The immigration policy in the Netherlands throughout the years was also discussed. The immigration policy focuses on labor migration, asylum requests and family reunification and formation. The main finding is that the immigration policy has been strengthened to decrease the number of immigrants entering the Netherlands. 

The empirical analysis consisted of two parts, a time series analysis and a cross section analysis. The time series analysis was used to estimate the effect of immigration on the Dutch labor market. The dependent variables were the labor force participation of Dutch natives, the unemployment rate of Dutch natives and the income of Dutch natives. The main findings are   that the labor force participation rate of immigrants has a positive effect on the labor force participation rate of Dutch natives. The total group of immigrants (western and non-western) has no effect on unemployment rate and income of Dutch natives. However the estimations with the distinction between western and non-western foreigners have shown a different result. The estimations have shown that the western immigrants decrease the unemployment rate of natives and increase the income of Dutch natives.

In the second part of the analysis I conducted a cross-section analysis. I examined the relationship between the individual characteristics of immigrants and their labor force status. I estimated which immigrants are more likely to be employed and unemployed, based on their education, gender and continent of origin. The main findings were that immigrants with a high education level are preferred over immigrants with a low education level. Immigrants from the region Oceania are more likely to be employed rather than inactive on the labor market.

The impact of immigration on the economy is not clear based on this empirical analysis. In the time series analysis an increase in the labor force participation rate of immigrants, increases the labor force participation rate of Natives. The labor force participation rate of immigrants included employed and unemployed immigrant and therefore the effect is not clear. It could be that the immigrants enter the labor force, but that they are not employed. The immigrants also depend more heavily on the welfare benefits of the government. The estimations have also shown that western immigrants benefit the Dutch natives. A possible explanation could that the western immigrants are complements to Dutch natives. If this is the case, they increase the productivity of natives. If natives and immigrants are complements in production, native employment and the income of the natives increase. This can be computed by the cross price elasticity of substitution. In the cross section analysis it is clear that high educated immigrants are preferred, because they have a higher probability to be employed than low skilled natives.

This research has its limitations. First of all the time period of the time series dataset is very short. The time series data was from the period 1996 till 2011. A good time series needs to have at least 30 years of observations. An improvement could be to extend the dataset by including other countries. However I could not do this, because the data was not available. A second point is the number of control variables which are included in the regression analysis. I included three control variables to the regressions. There are more variables which could have influenced the dependent variables in this study. The control variables I did not include were self-assessed health of Dutch natives, work experience, degree of globalization and the degree technological development.  Further research should make a distinction between natives based on their education level. For example how the labor force participation of immigrants affects the labor force participation of low skilled natives. This research was a short term analysis, however long term results could be different. A cointegration analysis between the dependent and independent variables could be conducted to examine the effects in the long run. A longer time series is needed for this type of regression. 
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Appendix A

Definitions general concepts 

Immigrant 

An immigrant is defined as a person whose comes to live in the Netherlands from abroad.

Allochtoon  

A ‘’allochtoon’’ is qualified as a person from whom at least one parent is born abroad. A further distinction is made between allochtonen (plural) from the first generation and the second generation. A first generation allochtoon is qualified as a person who is born abroad and a second generation allochtoon is a person who is born in the Netherlands. A first generation ‘’allochtoon’’ and an immigrant are synonyms. In the thesis I will use the term immigrant.

Autochtoon 

A ‘’autochtoon’’ is defined as a person whose parents are both born in the Netherlands, regardless of where the person itself is born.

Western immigrant 

A western immigrant is defined as a person originating from a country in Europe (except Turkey), North America, Oceania, Indonesia and Japan. Immigrants from Indonesia and Japan are regarded as western immigrants because of their social-economic and social cultural position.

Non-western immigrant 

A non-western immigrant is defined as a person who originated from the continents Africa, Latin America, Asia (except Indonesia and Japan) and Turkey.

Available estimation methods to measure the effects of immigration

Below a short description of the available estimations methods to estimate the effect of immigration is given. 

Simulation-Based Analyses

Factor proportions approach: 

The factor proportions approach was proposed by Borjas, Freeman and Katz (1992), which calculates the relative effect of a supply shock on the wages by comparing the host country’s actual labor supply of a specific skill group to the labor supply without immigration. The influence of immigration on wages depends on the skill level of immigrants compared to the native workers. The factor proportions approach is used to measure the effect of immigration on wages. 

A computable general equilibrium model

A computable general equilibrium model describes an economy in equilibrium with

endogenously determined relative prices and quantities (Bergman, 1990). The structure of the economy is translated into equations and these equations illustrate the behavior of agents in the economy. This model can measure the effect of economic variables on migration flows. The advantage of this model is that it does not measure the effect of immigration under the ceteris paribus condition, but that it permits other variables to change as well.

Econometric analysis 

Econometric analyses estimate the effects of immigration based on correlations which occur between variations in wages or (un)employment rates and variations in migration stocks or flows. 

Production theory approach

The production theory approach examines the degree of substitutability or complimentarily of  

production factors by estimating the production function with different labor and non-labor inputs. 

Area analysis

Area analysis is frequently used to examine the effect of immigration on the labor market. The area approach is based on the fact that immigration is spatially concentrated. Immigrants are concentrated in particular geographic areas and area analysis exploits this geographical diversity to look for effects of migration on regional labor markets.

Aggregate time-series analysis 

There are two approaches which are used throughout different studies: the non-structural estimations technique and the structural models technique. These techniques examine whether there is a causal relationship between immigration and unemployment and in which way the causality runs. The advantage of using time-series analysis is that it permits under certain conditions of co- integration, both estimations of the long run relationship between variables and also the identification of short run structural parameters.

Natural experiments
Over the years migration flows have taken place due to political events for a limited period of time. It is easy for these kinds of migration flows to determine the causality, because the migration flow is not triggered by the host country. These migration flows are interesting natural experiments to study the labor market effects. 

Appendix B: Description datasets
Table B.1: Description time series dataset
	Variables
	Description

	EDU_AUT_LOW
	Number of Dutch natives with low educational attainment (primary schooling)

	EDU_AUT_MED
	Number of Dutch natives with a medium educational attainment (high school)

	EDU_AUT_HIGH
	Number of Dutch natives with a high educational attainment (university of university of applied sciences)

	ER_all
	Employment rate of immigrants

	ER_wall
	Employment rate of western immigrants

	ER_nwl
	Employment rate of non-western immigrants

	ER_aut
	Employment rate of Dutch natives

	Income_aut
	Average income of Dutch natives

	LFPR_all
	Labor force participation of immigrants

	LFPR_all_low
	Labor force participation rate of  immigrants with a low education level

	LFPR_all_med
	Labor force participation rate of immigrants with a medium education level

	LFPR_all_high
	Labor force participation rate of immigrants with a high education level

	LFPR_wall
	Labor force participation rate of western immigrants

	LFPR_nwl
	Labor force participation rate of non-western immigrants

	LFPR_wall_low
	Labor force participation rate of western immigrants with a low education level

	LFPR_wall_med
	Labor force participation rate of western immigrants with a medium education level

	LFPR_wall_high
	Labor force participation rate of western immigrants with a high education level

	LFPR_nwl_low
	Labor force participation rate of non-western immigrants with a low education level

	LFPR_nwl_med
	Labor force participation rate of non-western immigrants with a medium education level

	LFPR_nwl_high
	Labor force participation rate of non-western immigrants with a high education level

	LFPR_ant
	Labor force participation rate of  the Antilleans 

	LFPR_sur
	Labor force participation rate of the Surinamese 

	LFPR_marok
	Labor force participation rate of the Moroccans 

	LFPR_turk
	Labor force participation rate of the Turks 

	LFPR_aut 
	Labor force participation rate of the Dutch natives

	UR_aut
	Unemployment rate Dutch natives

	GDP
	Gross domestic product per capita 

	AGE
	Average age level in the Netherlands


Table B.2: Description cross section dataset

	Variable
	Description 
	

	D_ASIA
	Takes the value 1 if an immigrant originates from the continent ASIA

	D_EURO
	Takes the value 1 if an immigrant originates from the continent Europe

	D_NOAM
	Takes the value 1 if an immigrant originates from the continent North America

	D_OCEA
	Takes the value 1 if an immigrant originates from the continent Oceania 

	D_SCAC
	Takes the value 1 if an immigrant originates from the continent South and Central America and the Caribbean

	
	
	Categories

	Edu_lfs
	Education level
	1: ISCED 0/1/2, 2: ISCED 3/4, 3: ISCED 5/6, 

	Lfs
	Labor force status of immigrants
	1: employed, 2: unemployed, 3: inactive

	Reg_oecd
	Country of birth member of the OECD
	1: country of birth belongs to the OECD, 0: country of birth does not belong to the OECD

	Gender
	Gender 
	1: men, 2: women


Table B.3: Descriptive statistics time series data

	
	Mean 
	Medium
	Maximum
	Minimum 
	Std. Dev.
	N

	EDU_AUT_LOW
	2128.10
	2158.00
	2305.00
	1936.00
	112.96
	10

	EDU_AUT_MED
	3654.70
	3639.50
	3738.00
	3606.00
	47.76
	10

	EDU_AUT_HIGH
	1458.70
	1488.50
	1665.00
	1193.00
	156.54
	10

	ER_all
	57.39
	56.90
	61.50
	55.00
	2.20
	10

	ER_wall
	63.59
	62.95
	66.90
	61.70
	1.89
	10

	ER_nwl
	51.88
	51.95
	56.90
	48.40
	2.83
	10

	ER_aut
	67.46
	66.70
	70.00
	65.60
	1.83
	10

	Income_aut
	41.15
	40.75
	45.00
	36.50
	3.24
	10

	LFPR_all
	63.37
	63.20
	66.10
	61.00
	1.85
	11

	LFPR_all_low
	53.38
	54.00
	54.60
	50.60
	1.43
	10

	LFPR_all_med
	69.61
	69.15
	72.50
	67.70
	1.48
	10

	LFPR_all_high
	79.72
	80.25
	81.80
	76.30
	1.87
	10

	LFPR_wall
	67.83
	67.90
	70.40
	64.70
	1.94
	10

	LFPR_nwl
	590.0
	58.50
	62.50
	56.80
	2.03
	10

	LFPR_wall_low
	54.52
	54.55
	55.50
	53.20
	0.75
	10

	LFPR_wall_med
	70.64
	70.0
	73.90
	69.00
	1.53
	10

	LFPR_wall_high
	79.96
	80.15
	82.40
	76.90
	1.65
	10

	LFPR_nwl_low
	52.62
	53.45
	54.70
	48.90
	2.04
	10

	LFPR_nwl_med
	68.55
	68.25
	71.20
	65.50
	1.71
	10

	LFPR_nwl_high
	79.39
	79.80
	84.30
	73.20
	3.34
	10

	LFPR_ant
	64.73
	65.15
	67.10
	61.70
	2.09
	10

	LFPR_sur
	67.99
	68.05
	70.40
	65.80
	1.68
	10

	LFPR_marok
	54.21
	54.15
	57.50
	51.10
	2.56
	10

	LFPR_turk
	56.73
	56.15
	60.40
	53.50
	2.36
	10

	LFPR_aut 
	70.32
	69.75
	72.70
	67.80
	1.77
	10

	UR_aut
	4.06
	4.10
	5.20
	2.90
	0.80
	10

	GDP
	25.62
	25.60
	27.34
	24.29
	1.15
	10

	AGE
	39.24
	39.20
	40.30
	38.30
	0.70
	11


Table B.4: Correlation matrix 1
	
	Edu_aut_high
	Edu_aut_low
	Edu_aut_med
	Er_all
	Er_nwl
	Er_wall
	Er_aut
	Income_aut
	LFPR_ANT

	Edu_aut_high
	1.00
	-0.92
	-0.73
	0.52
	0.41
	0.81
	0.77
	0.93
	0.78

	Edu_aut_low
	-0.92
	1.00
	0.47
	-0.62
	-0.54
	-0.82
	-0.87
	-0.91
	-0.54

	Edu_aut_med
	-0.73
	0.47
	1.00
	-0.15
	-0.04
	-0.44
	-0.29
	-0.56
	-0.81

	Er_all
	0.52
	-0.62
	-0.15
	1.00
	0.98
	0.90
	0.91
	0.75
	0.30

	Er_nwl
	0.41
	-0.54
	-0.04
	0.98
	1.00
	0.84
	0.86
	0.66
	0.19

	Er_wall
	0.81
	-0.82
	-0.44
	0.90
	0.84
	1.00
	0.95
	0.94
	0.60

	Er_aut
	0.77
	-0.87
	-0.30
	0.91
	0.86
	0.95
	1.00
	0.92
	0.46

	Income_aut
	0.93
	-0.91
	-0.56
	0.75
	0.66
	0.94
	0.95
	1.00
	0.73

	LFPR_ANT
	0.78
	-0.54
	-0.81
	0.30
	0.19
	0.60
	0.46
	0.73
	1.00

	LFPR_MAROK
	0.84
	-0.84
	-0.49
	0.75
	0.69
	0.88
	0.85
	0.89
	0.65

	LFPR_SUR
	0.74
	-0.59
	-0.62
	0.67
	0.58
	0.85
	0.70
	0.81
	0.73

	LFPR_TURK
	0.85
	-0.87
	-0.49
	0.68
	0.59
	0.87
	0.81
	0.83
	0.51

	LFPR_ALL
	0.87
	-0.85
	-0.56
	0.82
	0.74
	0.97
	0.90
	0.93
	0.66

	LFPR_ALL_HIGH
	0.75
	-0.53
	-0.83
	0.35
	0.27
	0.58
	0.49
	0.72
	0.93

	LFPR_ALL_LOW
	-0.31
	-0.17
	0.30
	0.15
	0.20
	-0.04
	-0.07
	-0.29
	-0.57

	LFPR_ALL_MED
	0.37
	-0.48
	0.01
	0.90
	0.89
	0.80
	0.76
	0.57
	0.18

	LFPR_AUT
	0.93
	-0.97
	-0.49
	0.75
	0.68
	0.92
	0.94
	0.97
	0.60

	LFPR_NWL
	0.81
	-0.81
	-0.49
	0.88
	0.82
	0.97
	0.91
	0.90
	0.59

	LFPR_WALL
	0.95
	-0.88
	-0.66
	0.68
	0.58
	0.92
	0.84
	0.95
	0.75

	LFPR_NWL_HIGH
	0.44
	-0.22
	-0.74
	0.15
	0.10
	0.30
	0.20
	0.39
	0.77

	LFPR_NWL_LOW
	-0.40
	0.26
	0.38
	0.16
	0.21
	-0.07
	-0.11
	-0.35
	-0.60

	LFPR_NWL_MED
	0.19
	-0.34
	0.10
	0.86
	0.90
	0.66
	0.68
	0.43
	0.06

	LFPR_WALL_HIGH
	0.84
	-0.71
	-0.63
	0.47
	0.38
	0.74
	0.65
	0.85
	0.78

	LFPR_WALL_LOW
	0.24
	-0.38
	-0.13
	0.13
	0.12
	0.14
	0.19
	0.10
	-0.25

	LFPR_WALL_MED
	0.54
	-0.56
	-0.14
	0.80
	0.74
	0.84
	0.74
	0.67
	0.36

	UR_AUT
	0.30
	-0.122
	-0.50
	-0.60
	-0.69
	-0.25
	-0.33
	-0.01
	0.32

	AGE
	0.95
	-0.96
	-0.58
	0.69
	0.61
	0.89
	0.90
	0.96
	0.68

	GDP
	0.83
	-0.78
	-0.54
	0.78
	0.71
	0.92
	0.88
	0.95
	0.76


Table B.5: Correlation matrix 2
	
	LFPR_MAROK
	LFPR_SUR
	LFPR_TURK
	LFPR_ALL
	LFPR_ALL_HIGH
	LFPR_ALL_LOW
	LFPR_ALL_MED
	LFPR_AUT
	LFPR_NWL

	Edu_aut_high
	0.84
	0.74
	0.85
	0.87
	0.75
	-0.31
	0.37
	0.93
	0.81

	Edu_aut_low
	-0.84
	-0.59
	-0.87
	-0.85
	-0.53
	0.17
	-0.48
	-0.97
	-0.81

	Edu_aut_med
	-0.49
	-0.62
	-0.49
	-0.56
	-0.83
	0.30
	0.01
	-0.49
	-0.49

	Er_all
	0.75
	0.67
	0.68
	0.82
	0.35
	0.15
	0.90
	0.75
	0.88

	Er_nwl
	0.69
	0.58
	0.59
	0.74
	0.27
	0.20
	0.89
	0.68
	0.82

	Er_wall
	0.88
	0.85
	0.87
	0.97
	0.58
	-0.04
	0.80
	0.92
	0.97

	Er_aut
	0.85
	0.70
	0.81
	0.90
	0.49
	-0.07
	0.76
	0.94
	0.91

	Income_aut
	0.89
	1.00
	0.83
	0.93
	0.72
	-0.29
	0.57
	0.97
	0.90

	LFPR_ANT
	0.65
	0.73
	0.51
	0.66
	0.93
	-0.57
	0.18
	0.60
	0.59

	LFPR_MAROK
	1.00
	0.70
	0.83
	0.93
	0.64
	-0.06
	0.67
	0.89
	0.94

	LFPR_SUR
	0.70
	1.00
	0.75
	0.86
	0.67
	-0.12
	0.64
	0.73
	0.82

	LFPR_TURK
	0.83
	0.75
	1.00
	0.92
	0.41
	0.14
	0.67
	0.89
	0.89

	LFPR_ALL
	0.93
	0.86
	0.92
	1.00
	0.63
	0.00
	0.74
	0.92
	0.98

	LFPR_ALL_HIGH
	0.64
	0.67
	0.41
	0.63
	1.00
	-0.59
	0.13
	0.60
	0.58

	LFPR_ALL_LOW
	-0.06
	-0.12
	0.14
	0.000
	-0.59
	1.00
	0.32
	-0.16
	0.06

	LFPR_ALL_MED
	0.67
	0.64
	0.67
	0.74
	0.13
	0.32
	1.00
	0.60
	0.80

	LFPR_AUT
	0.89
	0.73
	0.89
	0.92
	0.60
	-0.16
	0.60
	1.00
	0.90

	LFPR_NWL
	0.94
	0.82
	0.89
	0.98
	0.58
	0.06
	0.80
	0.90
	1.00

	LFPR_WALL
	0.88
	0.88
	0.92
	0.96
	0.69
	-0.13
	0.59
	0.93
	0.92

	LFPR_NWL_HIGH
	0.37
	0.45
	0.12
	0.35
	0.86
	-0.58
	0.02
	0.28
	0.33

	LFPR_NWL_LOW
	-0.12
	-0.14
	0.07
	-0.05
	-0.63
	0.98
	0.35
	-0.24
	0.02

	LFPR_NWL_MED
	0.56
	0.44
	0.45
	0.58
	0.10
	0.27
	0.92
	0.46
	0.68

	LFPR_WALL_HIGH
	0.73
	0.69
	0.61
	0.73
	0.78
	-0.39
	0.22
	0.77
	0.68

	LFPR_WALL_LOW
	0.26
	-0.01
	0.47
	0.27
	-0.21
	0.67
	0.14
	0.29
	0.28

	LFPR_WALL_MED
	0.72
	0.78
	0.81
	0.83
	0.21
	0.28
	0.91
	0.67
	0.83

	UR_AUT
	-0.02
	-0.03
	0.09
	-0.06
	0.21
	-0.22
	-0.58
	-0.01
	-0.18

	AGE
	0.89
	0.70
	0.85
	0.90
	0.69
	-0.27
	0.52
	0.98
	0.87

	GDP
	0.83
	0.79
	0.71
	0.87
	0.78
	-0.37
	0.58
	0.88
	0.86


	
	LFPR_WALL
	LFPR_NWL_HIGH
	LFPR_NWL_LOW
	LFPR_NWL_MED
	LFPR_WALL_HIGH
	LFPR_WALL_LOW
	LFPR_WALL_MED
	UR_AUT
	AGE
	GDP

	Edu_aut_high
	0.95
	0.44
	-0.40
	0.19
	0.84
	0.24
	0.54
	0.30
	0.95
	0.83

	Edu_aut_low
	0.88
	-0.22
	0.26
	-0.34
	-0.71
	-0.38
	-0.55
	-0.12
	-0.96
	-0.78

	Edu_aut_med
	-0.66
	-0.74
	0.38
	0.10
	-0.63
	-0.13
	-0.14
	-0.50
	-0.58
	-0.54

	Er_all
	0.68
	0.15
	0.16
	0.86
	0.47
	0.13
	0.80
	-0.60
	0.69
	0.78

	Er_nwl
	0.58
	0.10
	0.21
	0.90
	0.38
	0.12
	0.74
	-0.69
	0.61
	0.71

	Er_wall
	0.92
	0.30
	-0.07
	0.66
	0.71
	0.14
	0.84
	-0.25
	0.89
	0.92

	Er_aut
	0.84
	0.20
	-0.11
	0.68
	0.65
	0.19
	0.74
	-0.33
	0.90
	0.88

	Income_aut
	0.95
	0.39
	-0.350
	0.43
	0.85
	0.10
	0.67
	-0.01
	0.96
	0.95

	LFPR_ANT
	0.75
	0.77
	-0.60
	0.06
	0.78
	-0.25
	0.36
	0.32
	0.68
	0.76

	LFPR_MAROK
	0.88
	0.37
	-0.12
	0.56
	0.73
	0.26
	0.72
	-0.02
	0.89
	0.83

	LFPR_SUR
	0.88
	0.45
	-0.14
	0.44
	0.69
	-0.01
	0.78
	-0.03
	0.70
	0.79

	LFPR_TURK
	0.92
	0.12
	0.07
	0.45
	0.61
	0.47
	0.81
	0.09
	0.85
	0.71

	LFPR_ALL
	0.96
	0.35
	-0.05
	0.58
	0.73
	0.27
	0.83
	-0.06
	0.90
	0.87

	LFPR_ALL_HIGH
	0.69
	0.86
	-0.63
	0.10
	0.78
	-0.21
	0.21
	0.21
	0.69
	0.78

	LFPR_ALL_LOW
	-0.13
	-0.58
	0.98
	0.27
	-0.39
	0.67
	0.28
	-0.22
	-0.27
	-0.37

	LFPR_ALL_MED
	0.59
	0.02
	0.35
	0.92
	0.22
	0.14
	0.91
	-0.58
	0.52
	0.58

	LFPR_AUT
	0.93
	0.28
	-0.24
	0.46
	0.77
	0.29
	0.67
	-0.01
	0.98
	0.88

	LFPR_NWL
	0.92
	0.33
	0.02
	0.68
	0.68
	0.28
	0.83
	-0.18
	0.87
	0.86

	LFPR_WALL
	1.00
	0.38
	-0.20
	0.39
	0.81
	0.23
	0.75
	0.13
	0.92
	0.86

	LFPR_NWL_HIGH
	0.38
	1.00
	-0.59
	0.13
	0.36
	-0.33
	-0.02
	0.14
	0.42
	0.49

	LFPR_NWL_LOW
	-0.20
	-0.59
	1.00
	0.30
	-0.44
	0.54
	0.28
	-0.32
	-0.35
	-0.39

	LFPR_NWL_MED
	0.39
	0.13
	0.30
	1.00
	0.03
	0.05
	0.69
	-0.75
	0.41
	0.49

	LFPR_WALL_HIGH
	0.81
	0.36
	-0.44
	0.03
	1.00
	-0.00
	0.44
	0.23
	0.77
	0.83

	LFPR_WALL_LOW
	0.23
	-0.33
	0.54
	0.05
	-0.00
	1.00
	0.17
	0.25
	0.23
	-0.11

	LFPR_WALL_MED
	0.75
	-0.02
	0.28
	0.69
	0.44
	0.17
	1.00
	-0.29
	0.58
	0.63

	UR_AUT
	0.13
	0.14
	-0.32
	-0.75
	0.23
	0.25
	-0.29
	1.00
	0.05
	-0.17

	AGE
	0.92
	0.42
	-0.35
	0.41
	0.77
	0.23
	0.58
	0.05
	1.00
	0.89

	GDP
	0.86
	0.49
	-0.39
	0.49
	0.83
	-0.11
	0.63
	-0.17
	0.89
	1.00


 Table B.6: Correlation matrix 3

Table B.7: Descriptive statistics cross section data

	
	Mean 
	Maximum
	Minimum 
	Std. Dev.
	N

	D_ASIA
	0.25
	1
	0
	0.43
	63408

	D_EURO
	0.31
	1
	0
	0.46
	63408

	D_NOAM
	0.02
	1
	0
	0.13
	63408

	D_OCEA
	0.04
	1
	0
	0.19
	63408

	D_SCAC
	0.16
	1
	0
	0.36
	63408

	Edu_lfs
	2.13
	3
	1
	0.82
	63408

	Lfs_lfs
	1.98
	3
	1
	0.86
	63408

	Reg_oecd
	0.23
	1
	0
	0.42
	63408

	Gender
	1.49
	2
	1
	0.50
	63408
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Appendix C: Results time series analysis 

Table C.1: The impact on the Labor force participation of Dutch natives
Variables

 Model 5              Model 6

 Model 7
Model 8

 Model 9
Model 10              Model 11


LFPR_all_low

 0.09
                        




LFPR_all_med

-0.02



LFPR_all_high

-0.17




LFPR_wall



0.07


LFPR_nwl



0.14


LFPR_wall_low





 1.29*





LFPR_wall_med




               0.31*
LFPR_wall_high




              -0.09





LFPR_nwl_low




              -0.44*

LFPR_nwl_med




               0.09
LFPR_nwl_high




              -0.08*
LF_ANT







-0.17
LF_SUR







 0.12
LF_MAROK







-0.00
LF_TURK







 0.07
ER_all










0.14                            0.15*
  0.20*

EDU_AUT_LOW










                 
 -0.00
EDU_AUT_MED




 





                 
  0.00
EDU_AUT_HIGH




 





                   
  0.00
GDP


   0.33

 -0.09
               1.04
 
0.16

1.14*

      -0.21

  0.08    
AGE


   2.62*
  
  2.28*



2.42*  



       2.70*
 -0.20
Constant

 
-30.73*

-29.85*
            -17.97
            -29.61

32.84*

    -38.76*
 69.74
R-squared

  0.98

  0.97

0.99

0.99 

 0.78

      0.97
   
  0.99
Table C.2: Unit root test and Residual diagnostics time series analysis 
	Unit root test 
	
	Breusch-Pagan test
	
	Correlogram- q statistics
	LM-test
	Jarque Bera-test

	Variable
	P-value
	Series 1
	P-value
	
	P-value
	P-value

	EDU_AUT_LOW
	0.06
	Model 1
	0.36
	No correlation
	0.97
	0.95

	EDU_AUT_MED
	0.09
	Model 2
	0.48
	No correlation
	0.83
	0.87

	EDU_AUT_HIGH
	0.07
	Model 3 
	0.19
	No correlation
	0.01
	0.36

	ER_all
	0.07
	Model 4
	0.20
	No correlation
	0.00
	0.36

	ER_wall
	0.10
	Model 5
	0.53
	No correlation
	0.06
	0.74

	ER_nwl
	0.07
	Model 6
	0.81
	No correlation
	0.74
	0.36

	ER_aut
	0.00
	Model 7
	0.55
	correlation
	0.00
	0.68

	Income_aut
	0.23
	Model 8
	0.24
	No correlation
	0.11
	0.73

	LFPR_all
	0.00
	Model 9
	0.19
	No correlation
	0.20
	0.72

	LFPR_all_low
	0.07
	Model 10
	0.19
	No correlation
	0.68
	0.70

	LFPR_all_med
	0.08
	Model 11
	 0.30
	Correlation
	0.01
	0.66

	LFPR_all_high
	0.03
	Series 2
	
	
	
	

	LFPR_wall
	0.01
	Model 1
	0.39
	Correlation
	0.10
	0.81

	LFPR_nwl
	0.05
	Model 2
	0.72
	No correlation
	0.59
	0.69

	LFPR_wall_low
	0.06
	Model 3
	0.23
	Correlation 
	0.00
	0.84

	LFPR_wall_med
	0.02
	Model 4
	0.30
	No correlation
	0.06
	0.67

	LFPR_wall_high
	0.00
	Series 3
	
	
	
	

	LFPR_nwl_low
	0.07
	Model 1
	0.68
	No correlation
	0.62
	0.57

	LFPR_nwl_med
	0.02
	Model 2
	0.20
	No correlation
	0.91
	0.67

	LFPR_nwl_high
	0.01
	Model 3
	0.14
	No correlation
	0.56
	0.91

	LFPR_ant
	0.09
	Model 4
	0.14
	No correlation
	0.36
	0.87

	LFPR_sur
	0.06
	
	
	
	
	

	LFPR_marok
	0.03
	
	
	
	
	

	LFPR_turk
	0.01
	
	
	
	
	

	LFPR_aut 
	0.02
	
	
	
	
	

	UR_aut
	0.01
	
	
	
	
	

	GDP
	0.05
	
	
	
	
	

	AGE
	0.00
	
	
	
	
	


Appendix D: Results cross section analysis

Model 1

Table D.1: Model fitting information

	Model 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept

Final
	1154.15

882.54
	271.61
	8
	0.00


Table D.2: Pseudo R-Square

	McFadden
	0.002


Table D.3: Likelihood ratio tests

	Effect 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept 

Gender

Edu_lfs

Reg_oecd
	882.54
926.45
1072.87

921.48
	0.00
43.911

190.33
31.94
	0

2

4

2
	0.00
0.00
0.00


Model 2 

Table D.4: Model fitting information

	Model 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept only

Final 
	1154.15

825.63
	328.51
	18
	0.00


TableD.5: Pseudo R-Square

	McFadden
	0.002


Table D.6: Likelihood ratio tests

	Effect 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept

Edu_lfs 

Gender

Reg_oecd

D_ASIA

D_SCAC

D_EURO

D_NOAM

D_OCEA
	825.63
1019.15

869.35
834.54
833.78
830.38
832.45
834.07
840.94
	0.000

193.84
43.71
8.91
8.15
4.75
6.81
8.43
15.30
	0

4

2

2

2

2

2

2

2
	0.00
0.00
0.01
0.01
0.09
0.03
0.01
0.00


Model 3

Table D.7: Model fitting information

	Model 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept only

Final 
	1062.90

819.05
	335.10
	24
	0.00


Table D.8: Pseudo R-Square

	McFadden
	0.002


Table D.9: Likelihood ratio tests

	Effect 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept 

Gender

Edu_lfs

Reg_oecd

D_ASIA

D_EURO

D_NOAM

D_OCEA

Edu_lfs*gender

Edu_lfs*reg_oecd
	727.80
727.80
727.80
727.80
743.46
741.97
738.92
740.00
731.41
735.52

	0.00
0.00
0.00
0.00
15.66
14.17
11.12
12.20
3.610

7.723
	0

0

0

0

2

2

2

2

4

4
	.

.

.

.

0.00
0.00
0.00
0.00
0.46
0.10


Table D.10: F-test

	
	-2LLr

	Restricted model
	830.38

	Full model
	819.05

	Chi-Square
	11.33


Model 4

Table D.11: Model fitting information

	Model 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept only

Final 
	1154.15


830.38
	323.76
	16


	0.00


Table D.12: Pseudo R-Square

	McFadden
	0.002


Table D.13: Likelihood Ratio tests

	Effect 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept 

Gender

Edu_lfs

Reg_oecd

D_ASIA

D_NOAM

D_EURO

D_OCEA
	830.38
874.17
1024.03
838.79
846.05
841.54
844.66
842.56
	0.00
43.78
193.64
8.40
15.66
11.15
14.27
12.17
	0

2

4

2

2

2

2

2
	.

0.00
0.00
0.01
0.00
0.00
0.00
0.00


Assumptions multinomial logistic regression

Table D.14: Collinearity statistics

	
	Tolerance
	VIF

	Fborn
	0.96
	1.03

	Edu_lfs
	0.99
	1.00

	Gender 
	1.00
	1.00

	Reg_oecd
	0.58
	1.72

	D_ASIA
	0.63
	1.57

	D_SCAC
	0.69
	1.43

	D_EURO
	0.43
	2.30

	D_NOAM
	0.81
	1.22

	D_OCEA
	0.85
	1.17


Table D.15: Likelihood Ratio tests: Linearity assumption
	Effect 
	-2 Log Likelihood
	Chi-Square
	DF
	Sig.

	Intercept

sex * sex_1

edu_lfs * edu_lfs_1

reg_oecd * reg_oecd_1

D_NOAM * D_NOAM_1

D_OCEA * D_OCEA_1

D_EURO * D_EURO_1

D_ASIA * D_ASIA_1
	830.38
874.17
1024.03
838.79
841.54
842.56
844.66
846.05
	0.00
43.78
193.64

8.40
11.15
12.17
14.27
15.66
	0

2

4

2

2

2

2

2
	0.00
0.00
0.01
0.00
0.00
0.00
0.00


Figure 6: Immigration surplus





Source: Borjas, George.2010.Labor Economics. New York: Mc Graw-Hill Companies, Inc





Tests used in the empirical analysis





Unit root test:


H0: the time series has a unit root�H1: the time series is stationary





Jarque Bera-test for normality


H0: sample normally distributed


H1: sample not normally distributed





Langrange Multiplier test


H0: no autocorrelation


H1: autocorrelation





Breush-Pagan test


H0: Homoskedasticity


H1: Heteroskedasticity








� Roodenburg et al. (2003)


� PVV (Partij voor de Vrijheid) stands for the political party for freedom


� CDA (Christen-Democratische Appel) :Christian-Democratic Appel , VVD ( Volkspartij voor Vrijheid en Democratie) :  People's Party for Freedom and Democracy, PvdA (Partij van de Arbeid): Party for Labor.





� Machtiging tot voorlopig verblijf: authorization for temporary residence


� Borjas, George.2010.Labor Economics. New York: Mc Graw-Hill Companies, Inc
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