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RE VISITING IMMIGR ATION – UNEMPLOYMENT 
REL ATIONSHIP IN EUROPE

Eda Yilmaz   a, Tuğay Günel  b

Abstract12
Immigration is a  controversial and vital issue that has become an  acute problem for 
countries facing cultural and economic difficulties resulting from it, and unemployment is 
at the forefront of these difficulties. According to theory, migration causes unemployment; 
thus, the  causality relationship between migration and unemployment is empirically ex- 
amined in our study. For this purpose, we used a new test known as the Panel Fourier Toda-
Yamamoto (PFTY) method for  the  period 1990–2019, which contributes to  the  existing 
literature from a methodological standpoint. This test allows investigating multiple structural 
breaks, cross-section dependence and country heterogeneity. Our first test results show that 
when we use the Dumitrescu-Hurlin (2012) test, the causal relationship is confirmed neither 
for any country nor the entire panel. However, when we employ the PFTY test, we reach 
causality runs from migration to unemployment for the entire panel and four countries.

Keywords: Migration, unemployment, labour market, Panel Granger causality, Fourier 
function
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1.	 Introduction

In recent years, although the immigrant population has been rising in both developing and 
developed counties, the  latter have been accommodating a higher percentage of  the  total 
immigrant population. The  main critical reasons that drive migration are numerous and 
diverse: poverty, warfare, starvation and repression. In  addition, population pressures on 
finite natural resources, wage or income disparities between rich and poor nations, civil war 
and lack of human rights are other severe reasons to consider (Martin and Widgren, 2002). 

a	 Hacettepe University, Faculty of Economics and Administrative Sciences, Department of Public 
Finance, Ankara, Turkey.

b	 Cukurova University, Faculty of Economics and Administrative Sciences, Department of Public 
Finance, Adana, Turkey.

	 E-mail: edayilmaz@hacettepe.edu.tr; tugaygunel@gmail.com

S TAT I  /  A R T I C L E S

https://orcid.org/0000-0002-1397-1936
https://orcid.org/0000-0001-7980-1764


712 Politická ekonomie, 2022, 70 (6), 711–729, https://doi.org/10.18267/j.polek.1369

These factors are classified as “push and pull” factors in the literature and are shown in  
Table 1.

Today’s migrant-receiving (host) countries have various migrant-related economic, 
social and cultural concerns. Currently, Europe is dealing with one of  its most difficult 
crises in  terms of  migration, and policymakers encounter new societal problems due 
to this crisis environment (Esposito et al., 2020). Besides the social factors shown in Table 1, 
economic reasons appear to be the other main push and pull factors. Severe economic 
conditions such as higher unemployment would come up as a result of evaluating immi-
grants as  cheap labour. Furthermore, besides an  increase in unemployment, the  rise in 
governmental expenditures would be inevitable, especially in health and education, due to 
adaptation and integration policies. 

Table 1: Determinants of migration (push and pull factors)

Push factors Pull factors

ECONOMIC ECONOMIC

High taxes Demand for labour

High unemployment High wages 

Overpopulation Generous welfare benefits

Poverty/low wages Good healthcare and education systems

NON-ECONOMIC Strong economic growth

Discrimination Technology

Poor healthcare Low cost of living

War or oppression NON-ECONOMIC

Corruption Family and friends/networks

Crime Rights and freedoms

Compulsory military service Property rights

Natural disasters Law and order

Famine Amenities

Source: Bansak et al. (2015)

When the  course of  migration is examined generally, Europe comes first among 
the regions where the migration phenomenon is seen the most. The reason migrants are 
intrigued by Europe is the better economic conditions, especially in terms of education 
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and health, which are the keystones to having a decent life for future generations. How-
ever, the mutual relation between natives and migrants displays a comprehensive structure 
on the labour market. Moreover, this structure changes across countries, even in the Euro-
pean Union, since these countries have their very own labour markets, and their migration 
policies change widely. 

The 2015 European Refugee Crisis (so-called Syrian Refugee Crisis) had a signifi-
cant short- and long-term impact on the migration and migrant interaction policies of EU 
countries and paved the way for  reforms in  the EU asylum law. Additionally, the  citi-
zenship status of migrants is an essential factor in reaching the labour market and being 
subject to the same laws as the natives. Therefore, having citizenship in an EU country 
or a non-EU country can affect primarily the employment situation of migrants and that 
of natives consequently. Table 2 provides a detailed description of the non-national popu-
lation for the ten countries in our data.

Table 2: Non-national population, 2019

Host coun-
tries

Total host 
country  
citizens  

(1) 
 (thousands)

EU country  
citizens except 

host country  
(2)  

(thousands)

Non-EU  
country  
citizens  

(3) 
 (thousands)

Stateless  
(4) 

(thousands)

Total  
non-national 

population 
(thousands)

(2)/(1) 
(%)

(3)/(1) 
(%)

Denmark 580.6 205.7 311.8 8.3 525.8 35.43 53.70

Germany 83,019.2 4,293.9 5,783.9 11.5 10,089.3 5.17 6.97

Ireland 4,904.2 336.7 275 0.3 612 6.87 5.61

Spain 46,937 1,679.9 3,158.7 1.6 4,840.2 3.58 6.73

Italy 59,816.6 1,554 3,700.7 0.8 5,255.5 2.60 6.19

Luxembourg 613.8 240.3 50.8 0.2 291.3 39.15 8.28

Netherlands 17,282.1 520.4 534.8 12.9 1,068.1 3.01 3.09

Finland 5,517.9 95.1 159.7 1.2 256 1.72 2.89

Sweden 10,230.1 302 598.4 19.8 920.2 2.95 5.85

Switzerland 8,544.5 1,370.4 775.5 0.5 2,146.4 16.04 9.08

Source: Authors’ calculations
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As the migration-unemployment relation has become an essential subject to tackle 
in  the  literature, it  has been investigated mainly via traditional panel causality tests. 
According to  the majority of  the previous findings in  the  literature, migration does not 
cause unemployment. However, our study distinguishes itself from them by employing 
Yilanci and Gorus’s (2020) Panel Fourier Toda-Yamamoto (PFTY) causality test since 
it has some advantages over other standard panel causality tests. The first advantage is 
that the PFTY test takes the number, location and form of the breaks and cross-section 
dependence into account. Secondly, it delivers findings for the Fourier Toda-Yamamoto 
test on an individual basis. Finally, Fourier functions can replicate the nature of the breaks 
without knowing the size, dates and number of the breaks.

In our study, we employed both the conventional panel test and the panel Fourier 
test to analyse the causal relationship between migration and unemployment and whether 
these two tests provide different results. According to our findings, whereas the conven-
tional test is consistent with the other findings in the literature and puts forward no causal 
relationship, the panel Fourier test shows the opposite of these results, which means that 
migration does cause unemployment.

The  first section of  the  study conducts a  literature review on  unemployment and 
migration. The second section describes the data set and econometric method used in our 
study. The third section provides descriptive statistical information on the data and the-
oretical explanations for the tests employed in the study. The fourth section incorporates 
the study’s empirical findings. Finally, the conclusion section analyses the empirical data 
from an economic perspective.

2.	 Literature Review

In an early study, Shan (1999) used the Toda-Yamamoto Granger causality test to ana-
lyse the causal linkage between migration and unemployment for Australia and New Zea-
land. The study found no causality relationship between the two variables. Later, Feridun 
(2005) investigated this relationship in Norway using a Granger causality test and found 
that migration did not affect unemployment.

Islam (2007) examined this relationship for Canada, and the findings of that study indi-
cate no bi-directional causality relationship and no observed increase in aggregate unem-
ployment as a result of migration in the long run. In another study conducted for Canada 
by  Latif (2015), FMOLS (Fully Modified Ordinary Least Square), DOLS (Dynamic 
Ordinary Least Square), and a panel VECM (Vector Error Correction Model) were used 
to assess the influence of permanent migration on unemployment. Due to the results, while 
a considerable positive effect on unemployment was found in the short run, a negative but 
insignificant impact on unemployment was detected in the long run.
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Chletsos and Roupakias (2012) used cointegration and the Granger causality test 
for  Greece to  specify the  causality direction between migration, GDP per capita and 
unemployment. According to their findings, the null hypothesis is rejected, and therefore 
they concluded that migration does not cause unemployment. Another study that aimed 
to analyse Greece was conducted by Tzougas (2013), where GDP per capita, migration 
and unemployment were investigated for 1980–2007 annually using the ARDL (Autore-
gressive Distributed Lags) cointegration method, and findings similarly put forward no 
causality relation running from migration to unemployment.

Fromentin (2013) analysed this  relationship for  France using the  VECM method. 
In the long run, the analysis found no evidence of an increase in aggregate unemployment 
as a result of migration. The same method was employed by Espinosa and Díaz-Emparanza 
(2021) for Spain and Feridun (2007) for Sweden. Espinosa and Díaz-Emparanza (2021) 
analysed the relationship over the period 1981–2016 using cointegration and causality anal-
yses based on VECM and found that migration causes unemployment. In Sweden, Feridun 
(2007) found that migration did not cause unemployment using ARDL and Granger causal-
ity based on the VECM model for the period 1980–2004. Chamunorwa and Mlambo (2014) 
investigated this relationship for South Africa between 1980 and 2010 using the ordinary 
least squares method and found a positive relationship between these variables.

The  migration and unemployment relationship in  OECD (Organisation for  Eco-
nomic Co-Operation and Development) countries has been analysed frequently. Jean and 
Jiménez (2011) investigated this relationship for 18 different OECD countries from 1984 
to 2003. The study results show no significant long-run impact on natives’ unemployment. 
On the other hand, as a result of a study conducted by Boubtane et al. (2013a) for 22 OECD 
countries using panel VAR (vector autoregression) over the  period 1987–2009, it  was 
found that migration affects unemployment negatively. In  a  different study by Boubtane  
et al. (2013b), which was conducted on a broader perspective for 22 OECD countries and 
in which Kónya’s (2006) Granger causality test was used based on bootstrap critical values 
over the period 1980–2005, results showed that migration does not cause unemployment 
in these countries. 

Esposito et al. (2020) investigated the  relationship between two variables using 
a panel error correction model in 15 EU countries for the period 1997–2016. According 
to their long-run results, migration diminishes unemployment in peripheral countries. Dal-
inayodov (2021) studied the US on data for 1989–2018, analysed the migration impact 
on unemployment inflation using the VAR method, and found no causal relationship run-
ning from migration to unemployment.

Theoretical studies conducted by Johnson (1980), Borjas (1987), Schmid et al. (1994), 
and Greenwood and Hunt (1995) explained the  impact of migration on unemployment 
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with respect to being substitutes or complements in production between immigrants and 
natives. If they are substitutes, migration may cause unemployment due to the fact that 
natives do not want to work at a lower level of wages. However, if they are complements 
in production, migration increases productivity and leads to higher wages and employ-
ment opportunities.

3.	 Data and Methodology

In our analysis, we used the most migrant-receiving European countries (Denmark, Ger-
many, Ireland, Spain, Italy, Luxembourg, the Netherlands, Finland, Sweden and Switzer-
land)1. Our sample is limited to  the period 1990–2019 since uninterrupted immigration 
time series data start from 1990, and latest conclusive data are from 2019. Immigration 
data are taken from Eurostat, and unemployment data are taken from the World Bank 
Database.

Table 3 provides the statistical explanations of the data used in the study. The data 
set of the study consists of 300 observations for the period 1990–2019 and 10 countries. 
The average unemployment rate of these countries is about 8%.

Table 3: Descriptive statistics of variables

Variables Obs Mean Std. dev. Min Max Immigra-
tion

Unemploy-
ment

Immigration 300 202,766.1 281,904.8 10,027 1,571,047 1.000 0.0537

Unemployment 300 7.9954 4.668968 1.48 26.09 0.0537 1.000

Source: Authors’ calculations

3.1.	Empirical methodology

In order to  test the causal relationship between two variables, first of all, it  is necessary 
to determine the stationarity level of the variables used in the study. For this purpose, cross-sec-
tion dependencies of the variables are tested for the appropriate unit root test. We consider 
cross-section dependency using Breusch-Pagan (1980) LM and Pesaran CD tests. The null 
hypothesis, which is evaluated by comparing statistical values to critical values, implies 
that there is no cross-sectional dependence. The statistical results for the Breusch-Pagan 
(1980) LM test are calculated in the manner specified in Equation (1) (Pesaran, 2004).

1	  See https://ec.europa.eu/eurostat/web/main/data/database
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where ε indicates the ordinary least squares (OLS) estimation for uit . The degree of free-
dom of the LM test statistic is d (d = N (N − 1)/2). If N (the unit dimension) is less than T 
(the time dimension), the Breusch-Pagan LM test can be used. However, consistent re- 
sults may not be obtained when N is greater than T. In other words, the Pesaran CD test 
is employed instead of the Breusch-Pagan (1980) LM test in order to produce consistent 
results when N is greater. The Pesaran CD test is calculated as shown in Equation (3).
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The Multivariate Augmented Dickey-Fuller (MADF) test was preferred for the sta-
tionary analysis since it considers cross-sectional dependency. Additionally, the MADF 
test yields consistent and unbiased results when T exceeds N. Therefore, the MADF test 
is preferred in our examination. It takes the correlation into account in a unit root analysis 
as well as the correlation between units in panel data. By creating a time series and esti-
mating the auxiliary regression in the following manner, one can test for a unit root using 
the following method:    

1t t j tq j k q uµ ρ −= + ∑ = + ,	 (4)

where k is the number of lags and signifies the estimated white noise residual. The condi-
tion Ʃj = 1kpj < 1 is essential for stationary analysis. Following are the hypotheses for these 
test statistics:

H0: 1kpj = 1	 unit root process

H1: 1kpj < 1	 i = 1, …, N .

In this sense, if the test statistic value exceeds the critical values, the null hypothesis 
of a unit root process is rejected.
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3.2  Swamy S panel homogeneity test

In a panel causality test, whether the panel data are homogeneous or heterogeneous is essen-
tial for the selection of proper estimation methods. The constant and slope coefficients do not 
change according to the units in homogeneous panel data, while in heterogeneous panels, 
they vary according to the units. In this context, the homogeneity of the panel is investigated 
using the Swamy S test. Swamy (1970) developed a slope homogeneity test for panel data 
models where N is small relative to T. Moreover, this test allows for cross section heteroske-
dasticity. The null hypothesis tested in the Swamy S test is as follows:

H0 : βi = β .	 (5)

The null hypothesis states that the parameters do not change from unit to unit. To test 
the null hypothesis, the test statistic value is calculated as per Equation (6) shown below 
(Swamy, 1971) .

( ) ( ) ( )2 * 1 *
1

1
' ˆ  ˆ ˆN

i i ik N
i

S X Vβ β β β−
−

=
= = − −∑ .	 (6)

In  the equation above, the expression represents the parameter estimates obtained 
according to the OLS estimation results, the weighted within-group estimator, and the dif-
ference between the variances of the OLS and the within-group estimator. Accordingly, 
if  the  calculated test statistic values exceed the  critical values, the  null hypothesis is 
rejected and it is concluded that the parameters are not homogeneous and vary from unit 
to unit. In other words, it is determined that the panel data are heterogeneous.

Granger causality relationships between two variables have been widely tested using 
VAR models. The Wald test, which has an asymptotical chi-square distribution, is utilized 
to test the null hypothesis. However, a standard asymptotic theory is not suitable to test 
the null hypothesis if the variables are integrated or cointegrated. Therefore, it is necessary 
to use a pre-test to determine the integration and cointegration of variables in VAR models. 
On the other hand, the Granger causality test may be subject to substantial pre-test bias.

Toda and Yamamoto (1995) proposed a  new method to  overcome this  problem. 
This  technique examines causality independent of  variable integration or  the  presence 
of a cointegration relationship. The only condition required in this test is the maximum 
order of integration (dmax).

Dumitrescu and Hurlin (2012) designed an extension version of the Granger (1969) 
to detect causality in panel data models. The underlying regression is shown as in Equa-
tion (7). The test gives efficient and consistent results in heterogeneous panels. In this test, 
coefficients are allowed to differ across individuals, and the panel must be balanced (Lopez 
and Weber, 2017). 
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where xit and yit are the  two stationary variables. The  null and alternative hypotheses 
of the DH test are shown in Equations (8) and (9), respectively. K is the lag order.

0 1  0i iH Kβ β= =… = = .	 (8)

The null hypothesis, as stated mathematically in Equation (8), denotes the absence 
of  causality for  all individuals in  the panel. The alternative hypothesis of  the DH test, 
which assumes probability of causality for some individuals but not necessarily for all, is 
shown in Equation (9). 

1 1  0i iH Kβ β= =… = = .	 (9)

To test the null hypothesis of the DH test, the Wald test is used as shown in Equation (10):
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where Wi,T is the individual average Wald statistic for each cross-section unit. However, 
when T is small, Dumitrescu and Hurlin (2012) proposed the  asymptotic standardized 
statistic ( HNC

NZ ) and approximated standardized statistic ( ~HNC
NZ ) since the average Wald 

statistic does not follow the standard chi-square distribution.
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The approximated standardized statistic ( ~HNC
NZ ) is calculated as follow.
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If the value of  HNC
NZ ) and ~HNC

NZ ) is superiour to the normal critical value, the null 
hypothesis is rejected. This means that there is a  causality relationship between varia-
bles. However, structural breaks may affect both the unit root and cointegration results. 
Moreover, they affect the causality analysis. Enders and Jones (2016) demonstrated that 
VAR models cause misspecification errors and false rejections of the true null hypothe-
sis without taking structural breaks into account. They also stated that Granger causality 
tests have a tendency to reject the null hypothesis if the breaks are not taken into account. 
This evidence emphasizes both the significance of accounting for structural breaks and 
the importance of how breaks are captured.
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Breaks are divided into two categories: additive outliers (AO) and innovational out- 
liers (IO). The difference between these two breaks is that shifts occur immediately in an AO 
model, whereas they spread over time in an IO model. It is an econometric question how 
to capture the breaks when the number and form of the breaks are not known in advance 
(Enders and Jones, 2015). To overcome this problem, the Fourier function has been used 
recently; it is shown below:

0
1 1

2 2sin cos
n n

it i ik ik
k k

kt ktd a a b
T T
π π

= =

   = + +   
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∑ ∑ .	 (13)

where di,t is smooth function of time, π = 3.1416; T, and t denote sample size and trend 
terms, respectively. 

There are several advantages to using the Fourier technique. Firstly, the Fourier function 
may simulate the nature of the breaks even when the size, dates and number of the breaks are 
not known. Secondly, controlling for breaks turns into determining the appropriate frequency 
for  the model. Thirdly, the  variables ai,k and bi,k have a  multivariate normal distribution, 
as shown in Equation (7). As a result, a standard t-test or an F-test can be used to test for non-
linearity in the data. The trigonometric frequencies, on the other hand, form an orthogonal 
basis in the sense that sin (2πkt / T) and cos (2πkt / T) are orthogonal to each other for all 
integer values of the constant k. Thus, evaluating whether all of the ai,k or bi,k in Equation (13) 
jointly equal zero is straightforward since the regressors do not have any correlation with one 
another. Finally, the Fourier approximation is effective regardless whether the variables are 
in the IO or AO range of values (Enders and Jones, 2016).

Based on the Toda-Yamamoto causality test, Emirmahmutoglu and Kose (2011) sug-
gested a  novel panel causality test that has robust integration and cointegration features 
of variables. The panel VAR model with two variables is shown in Equations (14) and (15):
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where t and i denote time and units, respectively, dmaxi denotes the maximal order of integra-
tion and ki implies the optimal lag order selected by model selection criteria. In order to cal-
culate the test statistics, EK suggests the Fischer test statistics as shown in Equation (16):

1
2 ln( )

N

i
i

EK p
=

= − ∑ ,	 (16)

where pi denotes the probability value of the Wald statistic for the ith individual. 
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Enders and Jones (2016) propose a new causality test in the VAR models with a Fou-
rier function that takes structural breaks into account. Since a small number of low-fre-
quency components can capture structural changes, there is no need to pre-determine 
the number, dates or forms of the breaks with this test. Nazlıoğlu et al. (2016) created 
a test that added a Fourier function to the Toda-Yamamoto test (FTY). Recently, Yilanci 
and Gorus (2020) have proposed using a panel version of the FTY to assess the causality 
relationship. The following two panel VAR models are estimated:
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where π = 3.1416, T and t denote sample size and trend terms, respectively. 
Equations (17) and (18) are individually estimated for each country to test the null 

hypothesis of no causality and the test statistics of FTY causality are obtained as shown 
below:
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where *
ip  is the boostrap p-values. As mentioned by Yilanci and Gorus (2020), the Fisher 

test statistic limit distribution may not be valid if a cross-section occurs. Therefore, 
we follow EK and utilize the critical bootstrap p-values to assess causality in cross-sec-
tional panels2. There are certain advantages to the FTY test proposed by Yilanci and Gorus 
(2020). Firstly, the number, location and form of the breaks are determined endogenously. 
Secondly, FTY test results can be acquired individually. Finally, the units’ cross-section 
dependence is considered.

4. Empirical Results

The empirical results begin with the unit root analysis results. A cross-sectional depend-
ency analysis of the variables is performed to identify the proper unit root test. Table 4 
shows the fi ndings of the cross-sectional dependency analysis of the variables. According 
to the Pesaran CD and Breusch-Pagan test probability values, the null hypothesis of no 
cross-section dependence is rejected.

2  For more deta�ls, see Em�rmahmutoglu and Kose (2011).
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Enders and Jones (2016) propose a new causality test in the VAR models with a Fou-
rier function that takes structural breaks into account. Since a small number of low-fre-
quency components can capture structural changes, there is no need to  pre-determine 
the number, dates or  forms of  the breaks with this  test. Nazlıoğlu et al. (2016) created 
a test that added a Fourier function to the Toda-Yamamoto test (FTY). Recently, Yilanci 
and Gorus (2020) have proposed using a panel version of the FTY to assess the causality 
relationship. The following two panel VAR models are estimated:
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where π = 3.1416, T and t denote sample size and trend terms, respectively. 
Equations (17) and (18) are individually estimated for each country to test the null 
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= − ∑  is the boostrap p-values. As mentioned by Yilanci and Gorus (2020), the Fisher 
test statistic limit distribution may not be valid if  a  cross-section occurs. Therefore, 
we follow EK and utilize the critical bootstrap p-values to assess causality in cross-sec-
tional panels2. There are certain advantages to the FTY test proposed by Yilanci and Gorus 
(2020). Firstly, the number, location and form of the breaks are determined endogenously. 
Secondly, FTY test results can be acquired individually. Finally, the units’ cross-section 
dependence is considered.

4.	 Empirical Results

The empirical results begin with the unit root analysis results. A cross-sectional depend-
ency analysis of the variables is performed to identify the proper unit root test. Table 4 
shows the findings of the cross-sectional dependency analysis of the variables. According 
to the Pesaran CD and Breusch-Pagan test probability values, the null hypothesis of no 
cross-section dependence is rejected.

2	 For more details, see Emirmahmutoglu and Kose (2011).
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(2020). Firstly, the number, location and form of the breaks are determined endogenously. 
Secondly, FTY test results can be acquired individually. Finally, the units’ cross-section 
dependence is considered.

4. Empirical Results

The empirical results begin with the unit root analysis results. A cross-sectional depend-
ency analysis of the variables is performed to identify the proper unit root test. Table 4 
shows the fi ndings of the cross-sectional dependency analysis of the variables. According 
to the Pesaran CD and Breusch-Pagan test probability values, the null hypothesis of no 
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Table 4: Cross-section dependence results

Variables Pesaran CD test Breusch-Pagan

Immigration 14.91 (0.000) 415.59 (0.000)

Unemployment 7.91 (0.000) 239.95 (0.000)

Note: The values in parentheses denote the probability of the tests. 

Source: Authors’ calculations

As stated before, the MADF test is preferred in this investigation due to both T > N 
and having cross-section dependency. Table 5 shows the results of the MADF test.

Table 5: Unit root test results

Variables
MADF unit root test

Test statistic 5% critical value

Unemployment 77.447 27.491

Immigration 36.575 27.491

Source: Authors’ calculations

Following the unit root analysis of the variables, it is determined whether the study 
panel is heterogeneous or  homogeneous. Because the  tests performed in  the  study are 
effective in  heterogeneous panels, the  panel must be heterogeneous. In  this  context, 
the Swamy S test is used to assess the panel heterogeneity. Table 6 displays the test results.

Table 6: Swamy S panel parameter constancy results

Dependent variable: 
Unemployment

χ2 test statistic p-value

Immigration 983.36 0.0000

Source: Authors’ calculations

As seen in Table 6, the null hypothesis, which asserts that the panel parameters are 
constant, is rejected. This signifies that the panel parameters are heterogeneous and vary 
from unit to unit. First, the standard Dumitrescu-Hurlin test is employed in the following 
step of our investigation, which produces effective results in heterogeneous panels, and 
appears to be similar to the studies in the literature. Later on, the panel Fourier causality 
test, a more advanced one, is used in order to double-check our initial results. 
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Table 7: DH and PFTY test results 

Country/Tests
DH test PFTY test1

Lags p-value Test statistic Frequency p-value

Denmark 8 0.629 3.763 1 0.179

Germany 8 0.649 0.889 3 0.344

Ireland 8 0.439 1.066 1 0.602

Spain 8 0.477 14.155 1        0.006***

Italy 8 0.702 0.023 2 0.883

Luxembourg 8 0.775 8.408 3        0.008***

Netherlands 8 0.776 8.597 1       0.031**

Finland 8 0.969 0.022 1 0.988

Sweden 8 0.538 9.683 1      0.019**

Switzerland 8 0.455 4.662 1  0.124

Panel 8 0.6343 45.306        0.001***

Note: Lag length in the DH test was selected based on the Akaike Information Criterion (AIC). 

Source: Authors’ calculation3

Table 7 comparatively shows the results of the DH and PFTY tests. The null hypoth-
esis that we tested with both the DH and PFTY tests is that immigration does not cause 
unemployment for each country and the entire panel. The probability value of each coun-
try indicates that the null hypothesis cannot be rejected for any of  them, which means 
immigration does not cause unemployment in  these countries. The  result is the  same 
for the entire panel. However, when we apply the PFTY test, the results change for some 
countries and the entire panel. For six countries (Denmark, Germany, Ireland, Italy, Fin-
land, and Switzerland), both the DH and the PFTY tests yield the same results, mean-
ing that the main hypothesis cannot be rejected. However, unlike the DH test, the PFTY 
test finds that immigration causes unemployment in four countries (Spain, Luxembourg, 
the Netherlands and Sweden) and in the entire panel. 

The impact of immigration on unemployment can be positive or negative, depend-
ing on the degree of substitution/complementarity between native and immigrant workers 
(Esposito et al., 2020). In  aging societies such as Germany and Finland, immigration 

3	 The critical bootstrap values were obtained using the GAUSS codes of the authors who developed 
the test.
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boosts the  working-age population and restrains the  labour shortages stemming from 
the  aging labour force. In  that sense, our results support the  complementary role 
of immigration that does not cause unemployment. In Switzerland, just like Germany 
and Finland, structural labour shortages accompanied by a high level of economic activ-
ity require immigrant workers and could be the reason for not having migrant-related 
unemployment. In  Italy, illegal immigration is a  great concern and this  can be why 
immigration does not cause unemployment. Many non-EU immigrants on  the  labour 
market are employed in the underground economy and do not have a legal form of work. 
On the other hand, Ireland and Denmark have different immigration integration strat-
egies which are designed to attract only highly skilled immigrants to change the com-
position of  the  immigrant population on  the  labour market and to make reunification 
of families harder (Floros and Jørgensen, 2020). Strict work permission rules and related 
adjustments on the labour market support our findings for these two countries.

On  the other hand, in Spain, immigrants are highly supported by natives, which 
affects the nature of the immigration policies that allow them to have the same rights 
(Arango, 2013). Together with the generous unemployment benefits provided to unem-
ployed Spaniards, who are not so willing to work in poor working conditions, immi-
grants take advantage of being supplementary on the labour market, which can end up 
in increased unemployment. In the Netherlands, the numbers of follow-up migrants4 are 
greater than those of worker migrants and generous unemployment benefits provided 
by the Dutch government pull in low-skilled migrants who mostly have temporary con-
tracts and are likely to  create unemployment (Stockmeijer et al., 2020).  In  Sweden, 
as  the  lion share of  migrants shifted to  non-EU foreigners who are low-skilled and 
unskilled workers, the labour market structure has changed. Moreover, when unemploy-
ment started to be reported separately for natives and other nationalities, it has come 
to the light that the unemployment rate gap between natives and immigrants has been 
widening. For this reason, as our test results show that immigration causes unemploy-
ment, it  might point out the  immigrant unemployment, as  it  reached a  critical level 
(15.5%) in Sweden (OECD, 2020). Luxembourg has an atypical position in that nationals 
from other EU member states are the vast majority of the foreign population. EU work-
ers can benefit from generous social rights which are already entitled to them regardless 
of  their nationality and residency, while non-EU nationals require a  residence permit 
(Kerschen, 2019). Therefore, as EU-born immigrants are engaged more on the labour 
market, they are likely to be a substitute for natives and lead to unemployment in line 
with our PFTY results. 

4	  Migrants who arrive in the host country via famility reunification. 
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5.	 Conclusion

This study aimed to investigate the bi-directional causal relationship between immigra-
tion and unemployment in  ten European countries from 1990 to 2019. For  this  reason, 
we used Yilanci and Gorus’s (2020) Panel Fourier Toda-Yamamoto (PFTY) causality test 
as it comes with some advantages compared to other standard panel causality tests. The first 
advantage is that the PFTY test considers the number, location and form of breaks and 
cross-section dependence. Secondly, it delivers findings for the Fourier Toda-Yamamoto 
test on an individual basis.

A two-step study was conducted to determine whether the standard panel test results 
differentiate from the PFTY causality test results for the same data set. Thereby, we first 
examined the causal relationship using the Dumitrescu-Hurlin (DH) panel causality test, 
which revealed that there is no causality relation between immigration and unemployment. 
However, when we employed the PFTY test, the results indicated the reverse of the DH 
findings: a causal relationship runs from immigration to unemployment in the entire panel. 
Moreover, we  identified this  causal relationship individually in  Spain, Luxembourg, 
the  Netherlands and Sweden. Yet, no causal relationship was found in  the  remaining 
countries.

Our analysis investigated the  impact of  migration on  unemployment with respect 
to being substitutes or complements in production between immigrants and natives. If they 
are substitutes, migration may cause unemployment due to  the  fact that natives do not 
want to work at a lower level of wages. However, if they are complements in production, 
migration increases productivity and leads to higher wages and employment opportunities.

For six of the countries, we found that migration does not cause unemployment; rea-
sons change due to how immigrants are engaged on the labour market. While the majority 
of the immigrants in Italy are employed illegally, it is the other way around in Denmark 
and Ireland, such that they have rigid rules to  employ migrants. In Germany, Finland 
and Switzerland, immigration plays a  complementary role on  the  labour market since 
these countries face labour shortages. For the countries where we found migration does 
cause unemployment, the common case is providing generous social rights and allowing 
follow-up migration. These cases are valid for Spain, the Netherlands and Luxembourg, 
albeit from different standpoints. In  Luxembourg, EU-born migrants are the  majority 
of the foreigners and are subject to the same laws as natives, which paves the way for them 
to be a substitute on the labour market. However, in Sweden, the unemployment of immi-
grants has reached a critical level of 15.5%, and the unemployment gap between natives 
and migrants has been widening. Therefore, our results may point out the increasing immi-
grant unemployment among the unemployed population.
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Since immigration does cause unemployment in Spain, Luxembourg, the Netherlands 
and Sweden, these countries may adopt fiscal policies to  mitigate the  negative impact 
of  immigration on unemployment and maximize the benefits of migration. Furthermore, 
since numerous aspects play a  role, those aspects can be considered: gender, improving 
migrant education, human rights discourse, determination of appropriate sectors and sub-
sectors for migrant workers, and tackling illegal immigrants. Therefore, government invest-
ment expenditures can be directed to these issues, and as improvements take place, they can 
consequently serve economic growth, and an adjusted labour market would come up with 
migrants’ contributions to the tax system that could be higher than their individual bene-
fits. Moreover, comprehensive and successful immigrant integration into society would 
upgrade skills and transfer professional qualifications to current and future generations.
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