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Abstract: 
Europe’s history has been shaped by migration. The most recent migration surge has led to an increase in 
the immigrant share of population in many nations, which is, combined with societies’ aging, changing the 
population structure of Europe. The aim of this paper is to re-examine the common determinants of immigration 
in 28 member states of the European Union. The examined pull factors consist of three categories: economic, 
demographic/social and political/institutional variables. Given the cross-sectional and time dimensions of the data, 
we employ a panel data model for annual data from the period 1995-2016. Dependent variable, immigration inflow, 
makes an example of a count variable that can take on non-negative integer values. Since data followed a Poisson 
distribution, a negative binomial regression panel model was used. This model is a more general Poisson regression 
model that allows for overdispersion, making it appropriate for the modelling of flows of international migration.  
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1. Introduction 
The basic objective of this paper is to identify the factors that attract migrants to the European Union. 
For this purpose, an unbalanced panel model with random effects for the period 1995 to 2016 is 
estimated in 28 countries. The results of the panel analysis give an answer to the question which of the 
variables categories best explain migration into the EU, and the conclusions obtained may serve as a 
potential guideline for economic policy makers in their efforts to encourage long-term policies and 
measures for targeted migration and, consequently, the development of the Union. Migration alone will 
almost certainly not reverse the on-going trend of population ageing experienced in many parts of the 
EU. The challenge that we set for ourselves is to integrate these various elements into a coherent 
analytical approach that provides a framework for understanding the main factors influencing 
immigration in individual EU countries. 

The remainder of this paper is organized as follows. Following the Introduction, in the second section 
empirical research is explained. The third section is concerned with the research methodology, while 
the results of our empirical work are reported in the fourth section. Conclusion and proposals for future 
research are provided in the fifth section. 
 
2. Literature Review 
Many papers examined the determinants of immigration, such as, Borjas and Bratsberg (1996), Clark, 
Hatton, and Williamson (2007), Mayda (2010), Etzo (2011), Giulietti et al. (2013), Bala and Prada 
(2014). Mayda (2010) empirically explores the determinants of inflows into 14 OECD countries by 
country of origin. Cultural and demographic factors were investigated, as well, in the role of destination 



countries' migration. The author shows that high income in the destination country is a key pull factor, 
which was an expected result. Etzo (2011) investigates the determinants of interregional inflows in Italy 
in 1996, which that was the year of “light”, after two decades of decrease in internal migration rates, by 
estimating the bilateral migration flows for the period 1996-2005. The results indicate a significant 
influence of the main macroeconomic variables, confirming the findings of Basile and Causi (2007). 
Giulietti et al. (2013) supplement previous literature on immigration and welfare by investigating the 
nature of welfare spending. Empirical results help understand the relationship between immigration and 
welfare policies. Similarly, Bala and Prada (2014) empirically explore the bilateral relationship between 
the migration rate and household final consumption for 26 European Union members over the period 
1996-2011. They conclude that there is an evident dependency between the migration rate and the 
household final consumption expenditures and vice versa. Below is the overview of the theoretical 
framework of research and potential determinants of migration which also mention relevant studies. 

Factors that could have an impact on immigration inflows are divided into three broad categories: 
economic, demographic/social and political/institutional variables. Economic variables represent basic 
macroeconomic environment which influence economic agents in the destination country. Demographic 
and social variables focus on the population structure and living conditions, while the political and 
institutional factors refer to the political framework, safety and state models. Some social and cultural 
determinants have been omitted due to model assumptions and requirements for such variables. 

Per capita gross domestic product (gdp), unemployment rate (unempl) and the inflation rate (infl) of 
the destination country are included in order to control for macroeconomic fundamentals correlated with 
immigration inflows. Per capita GDP is used as an approximation of the national income in almost every 
study and exhibits a positive and significant impact on the immigration. Labour migration can reduce 
domestic unemployment pressures, upgrade the human capital base of return migrants and secure 
remittances in order to finance development at home. In terms of welfare chasing, studies show that 
employment protection and minimum wages have positive effects on immigration while union power 
and unemployment benefits have less effect (Beenstock, Felsenstein and Rubin, 2015). In most studies, 
authors agree that immigration is very sensitive to the rate of unemployment. It is expected that recession 
and high unemployment rates will contribute significantly to the decline in the number of immigrants. 
Inflation, on the other hand, is not as commonly used as unemployment rate, but should, following the 
theoretical literature have a negative relationship with immigration. Analysis also includes a proxy for 
financial development (fin), which is the ratio of M2 and GDP, or liquid liabilities to GDP, the most 
common indicator of financial development. It is expected to have a positive impact on the migration 
flows, since an efficient financial system increases citizens' trust. 

Turning to the demographic and social variables, life expectancy ratio (life) will be used as a proxy 
for quality of living. It is, therefore, expected to have a positive impact on the number of immigrants. 
This is supported by the findings of Ontiveros and Verardi (2012) and Grau Grau and Ramirez Lopez 
(2017). Youth dependency ratio (young) is the ratio of children under 15 and working population (15-
64 years). This factor is one among many demographic variables that shape bilateral flows (Mayda, 
2005). The Member States are characterized by an ageing demographic structure, decreasing fertility 
rates and increasing life expectancy (Beenstock, Felsenstein and Rubin, 2015), meaning that higher 
values of young dependency ratio are associated with developing countries. This study also includes 
urbanization ratio (urban), average years of schooling (edu), as well as two factors representing social 
state, health expenditure as per cent of GDP (health) and the indicator of people at risk of poverty or 
social exclusion (excl). Since social welfare concerns care of the government for citizens, it should 
undoubtedly be an important pull factor, while risk of poverty and social exclusion should discourage 
immigration. Political stability and absence of violence (pol), rule of law (law), control of corruption 
(corrupt) and terror attacks (terror) are all factors of safety and stability. Data on terror attacks is result 
of authors’ compilation, defining terror attacks as surprise attacks involving the calculated use of 
violence against civilians, with motive behind such an attack being religious or political in nature. 
Increased immigration is likely to be in focus of all strategies designed to keep European social security 
systems solvent. At the same time, the rise in immigration has been associated with high levels of 
antiforeigner sentiment, and the view that immigrants take jobs from natives is widespread (Bauer, 
Lofstrom and Zimmermann, 2000). Lastly, the analysis contains two dummy variables indicating 
whether the economy is post-communist (commun) and member of the European Union (eu). 



3. Methodology 
Determinants of immigration which are described in the previous section will be used as explanatory 
variables, while dependent variable will be immigration inflow (immigr). The analysis is based on 
annual data from 1995-2016, and all data are taken from World Bank and Eurostat bases, except for data 
for dummy variables, which were compiled by the authors. The analysis encompasses all of the 28 EU 
member states. Table 1 gives an overview of the basic statistical measures. 
 

Table 1 Summary Statistics (authors) 
Variable Mean Std. Dev. Minimum Maximum Observations 
immigr 124769.4 198367.3 35 1543848 456 

gdp 27393.06 14551.95 5275.57 105881.8 616 
unempl 9.08094 4.315949 1.805 27.466 616 

infl 5.824791 43.618 -4.479938 1058.374 616 
fin 65.91123 37.22694 16.09 216.21 358 
life 77.05477 3.410334 66.39122 83.49024 616 

young 25.0865 3.533949 19.39181 37.36205 616 
urban 71.77217 12.04485 49.627 97.897 616 
edu 10.59468 1.407954 6.4 13.1 560 

health 7.910806 1.716903 3.214669 11.96649 560 
excl 74.85477 669.4918 -3270 2894 241 
pol 73.49684 16.10041 30.28846 100 543 
law 79.8608 15.66084 31.10048 100 616 

corrupt 77.69235 16.55252 23.90244 100 543 
terror 0.107143 0.309546 0 1 616 

eu 0.785714 0.410659 0 1 616 
commun 0.392857 0.488782 0 1 616 

 
With regard to the cross-sectional and time dimensions of the data, we employ panel data models, 

using immigration inflow as dependent variable. This dependent variable is an example of count 
variables, which can take on non-negative integer values. They have a high frequency of small numbers 
and may equal to zero. There is a number of possibilities for modelling count data, and the choice 
depends on the assumed distribution and measures of central tendency. 

The assumed distribution can be either normal, Poisson or negative binomial. In almost all cases, the 
mean is parameterized as 𝑓(𝑋, 𝛽) = exp (𝑋𝛽) to ascertain that it is positive. A positive mean is required 
for the Maximum Likelihood Estimation (MLE), for the negative binomial and Poisson distributions. 
But, normal distribution makes an exception, where 𝑓(𝑋, 𝛽) = 𝑋𝛽, which means that an Ordinary Least 
Squares (OLS) estimation is here appropriate (Sprenger, 2013). So, the first step in the estimation 
process will be to draw conclusions from descriptive statistics and plots. Figure 1 represents histogram 
of the dependent variable, immigration inflow. 

 

 
Figure 1 Histogram of the Dependent Variable (authors) 

 



Looking at the histogram, we can conclude an OLS regression is unsuitable since most of the 
distribution is concentrated on the left, and the right tail is significantly longer. In addition, there is a 
majority of small numbers and only few high values. In this case, the Poisson model may be appropriate 
because count data often follow a Poisson distribution. Since the Poisson regression requires the mean 
and variance to be equal, summary statistics of the dependent variable given in Table 1 are analysed. 
Descriptive statistics show that the variance is greater than the mean; hence the Poisson model is 
unsuitable. A more general count data model should be suitable in such settings (Sprenger, 2013). 

The negative binomial (NB) model is an example of a Poisson model used to model Poisson data 
when the variance is greater in value than the mean (Cameron and Trivedi, 1986; Hilbe, 2011). Van 
Wissen and Visser (1998) claim that a more general Poisson regression model allowing for 
overdispersion is the most appropriate for the modelling of flows of international migration. Sprenger 
(2013) estimates this model for migration in the European Union as well. The Poisson panel regression 
is given by: 

(Pr (𝑌 = 𝑦 𝑥⁄ ) =
!

, where 𝑦 = 0,1,2,…...; i = 1,….,T,  (1) 

where i denotes countries, firms, households, etc…. and where t denotes time. Usually, the loglinear 
model is used: ln𝜆 = μ + 𝑥´ 𝛽, where μ  denotes the unobservable individual specific effect. The 
random effects Poisson panel has μ  correlated through periods for the same individual. This method is 
used to estimate the maximum likelihood. First, one conditions on the random effects and writes the 
joint probability Pr(𝑦 , 𝑦 ,…, 𝑦 μ⁄ ) = ∏ Pr(𝑦 μ⁄ ), then one integrates out the effect of μ ,i.e., 

𝑃𝑟(𝑦 , 𝑦 ,…, 𝑦 ) = ∫ Pr(𝑦 , 𝑦 , … , 𝑦 , μ )𝑑 μ  = ∫ Pr(𝑦 , 𝑦 , … , 𝑦 μ⁄ )𝑔(μ )𝑑μ .   (2) 

If we take into account the assumption 𝑃𝑟(𝑦 μ⁄ ) is distributed as Poisson 𝜆 =𝑒
´

 and 𝑒  is 
distributed as Gamma with mean 1 and variance 𝜃, the result is a negative binomial for ∑ 𝑦 . 
Actually, 

𝑃𝑟(𝑦 , 𝑦 ,…, 𝑦 μ⁄ )=
∑ ∏

∏ !
 

=
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where 𝑦 =𝑒
´

. Let 𝜀 =𝑒  be distributed like a Gamma with mean 1 and variance 𝜃, then 

g(𝜀 )=
( )

𝜀  exp(-𝜃𝜀 ) for 𝜀 > 0.  (4) 

 
So that 
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Let 𝑞 =𝜃 (𝜃 + ∑ 𝛾⁄ ), then 

Pr (𝑦 , 𝑌 ,…, 𝑦 ) = 
 ∏

∏ !

( ∑ )

( )(∑ )
∑

𝑞 (1 − 𝑞 )∑    (6) 

 
is a negative binomial (Baltagi, 2008). In the negative binomial model here used, which is usually 
denoted NB2, mean is equal to exp (𝑋𝛽) , and variance to exp (𝑋𝛽)(1 + 𝛼 exp(𝑋𝛽)) , where 𝛼 
represents the amount of overdispersion and cannot equal zero (Cameron and Trivedi, 1986). 
 
4. Results and Discussion 
At the beginning of the analysis, it was necessary to examine the correlation between the variables in 
order to avoid problems in the estimated models. Statistical software used for the econometric analysis 



was Stata 13. As explained before, we will estimate negative binomial regression panel models with 
random effects. This specification is chosen because there are time-invariant variables in our model. If 
there are no omitted variables (or if the omitted variables are uncorrelated with the variables that are in 
the model) then a random effects model is preferable to fixed effects because (a) the effects of time-
invariant variables can be estimated, rather than just controlled for, and (b) standard errors of estimates 
tend to be smaller (Allison, 2009). Table 2 presents results of our empirical work. 
 

Table 2 Panel Data Models with immigration inflow as Dependent Variable (authors) 
  1 2 3 4 5 6 

constant 
1.4793630 

(0.190095)*** 
0.3020785 

(0.6538221) 
2.9489360 

(1.110461)*** 
-9.4483800 

(1.818406)*** 
1.4341320 

(0.336587)*** 
1.4228450 

(0.6492405)** 

gdp 
0.0000438 

( 3.82e-06)*** 
0.0000384 

(6.52e-06)*** 
0.0000707 

(9.07e-06)*** 
- 

0.0000460 
(4.05e-06)*** 

0.0000365 
(3.92e-06)*** 

unempl 
-0.0676919 

(0.010586)*** 
-0.0695765 

(0.011379)*** 
0.0198014 

(0.0154158) 

-0.0632761 
(-

0.009995)*** 

-0.0652122 
(0.111187)*** 

0.0455533 
(0.0108173)*** 

infl 
-0.0387182 

(0.012226)*** 
-0.0418753 

(0.012990)*** 
0.0013765 

(0.0140142) 
-0.0225241 

(0.0128164)* 
-0.0358685 

(0.012393)*** 
-0.0334265 

(0.0122207)*** 

fin 
-0.0014519 

(-0.0012510) 
-0.0014528 

(-0.0011821) 
0.0004037 

(0.0010848) 
-0.0014337 

(-0.0010391) 
-0.0014964 
0.0012702 

-0.0019308 
(0.0009963)* 

urban - 
0.0168822 

(0.0093925)* 
- - - - 

health - 
0.0277864 

(0.0416333) 
- - - - 

edu - - 
-0.1825807 

(0.10242333)* 
- - - 

excl - - 
-0.0002591 

(0.000096)*** 
- - - 

life - - - 
0.1451264 

(0.022109)*** 
- - 

young - - - 
-0.0730763 

(0.015623)*** 
- - 

corrupt - - - 
0.0350570 

(0.006176)*** 
- - 

eu - - - 
0.1510226 

(0.0947809) 
- - 

pol - - - - 
-0.0006520 
(0.0035287) 

- 

terror - - - - 
0.3807080 

(0.8540210) 
- 

law - - - - - 
0.0089659 

(0.0071865) 

commun - - - - - 
-0.8719633 

(0.2475786)*** 
Wald chi2 
(p-value) 

277.74 
(0.0000) 

275.87 
(0.0000) 

92.17 
(0.0000) 

275.03 
(0.0000) 

270.55 
(0.0000) 

346.42 
(0.0000) 

Log 
likelihood 

-2806.5903 -2686.5101 -1206.1766 -2702.7812 -2713.0453 -2703.6614 

chibar2 (01) 565.67 570.28 274.90 564.06 527.95 560.85 
No. of obs 261 251 112 253 253 253 

Note: ***, ** and * denote significance at 1%, 5% and 10% levels, respectively. Standard errors are provided in 
the brackets. 
 

Looking at the models’ output, 11 out of 16 variables have a significant relationship with the 
dependent variable: gross domestic product, unemployment rate, inflation rate, financial development, 
urbanization rate, education, social exclusion, life expectancy ratio, young dependency, control of 
corruption and whether the economy is post-communist. The signs of the three economic variables (gdp, 
unempl and infl) correspond to the economic theory, while coefficient of financial development has 
ambiguous effect, but is insignificant in most models. People migrate from less developed countries to 
those at a higher level of development. With the decrease in the unemployment rate, immigration 
increases, and the same conclusion is valid for the relationship between inflation and immigration. Six 



demographic and social variables mostly have the expected signs, the only exception being average 
years of schooling, which is the proxy for education. Lastly, political variables have interesting 
relationships with the dependent variable that will be referred to later. 

However, interpreting the coefficients of the variables in negative binomial regression model is not 
as simple as in OLS regression. Coefficients provided in the model estimation output can serve for 
comparison between models, but not immediately interpreted. Nevertheless, they can be interpreted in 
terms of incidence rate ratios (IRR), which is the difference between the logarithms of the expected 
counts (Hardin and Hilbe, 2007). IRR is the ratio of change in the outcome rather than the difference in 
the outcome. Since 𝛽 = 𝑙𝑛𝜇 − 𝑙𝑛𝜇  is equivalent to 𝛽 = ln ( ), the IRRs can be obtained by 

exponentiating the coefficients, so that: 
𝐼𝑅𝑅 = exp(𝛽).  (7) 

 
The IRRs represent the factor by which the dependent variable changes with an additional unit of the 

explanatory variable, ceteris paribus (Sprenger, 2013). The IRR for GDP per capita in the first model is 
1.000044, that is exp (0.0000438) = 1.000044. This implies that a one unit (1000 USD) increase in GDP 
per capita of the destination country increases the rate ratio for inflow by a factor of 1.000044, 
everything else remaining the same. The positive effect is the highest in the case of urbanization, where 
a one unit (1 percentage point) increase, leads to an increase in the IRR for inflow by a factor of 
1.295932, ceteris paribus. The most significant negative effects are exhibited in these variables: unempl, 
infl and commun.  

In all of the estimated models, the associated chi-squared values are high with one degree of freedom. 
This strongly suggests that alpha is non-zero and the negative binomial model is more appropriate than 
the Poisson model. Wald chi-square statistic is followed by the p-value for the chi-square. That is a test 
that all of the estimated coefficients are equal to zero, i.e. a test of the model as a whole. From the p-
values, which were all equal to 0.0000 we can see that the models are statistically significant.  

It can be inferred that the significant impact and signs of economic determinants are prevalently in 
accordance with theoretical and empirical research. GDP per capita significantly and positively 
influences immigration in the destination country, as e.g. Giulietti et al. (2013) and Sulaimanova and 
Bostan (2014) proved. However, results concerning impact of unemployment rate are ambiguous. In 
most models, there is no contradiction between the theory and results, showing immigrants are more 
prone to migrating into the country where there is a greater chance of finding employment. But, in two 
of the estimated models, unemployment rate seems to have a significant positive relationship with 
immigration, i.e. its proxy. Impact of unemployment is unclear in the previous research as well, e.g. in 
Van Wissen and Visser (1998) and Bentivogli and Pagano (1999). Inflation – immigration link has not 
been extensively investigated in the empirical research, but theory suggests there should be a negative 
effect in both ways. Since inflation rate represents monetary discipline of an economy, government that 
can control the inflation and expectations aids economic growth, which ultimately makes a country more 
attractive for immigration. In addition, if inflation rates are low, consumers get a better value for their 
money. Looking at the reverse relationship, immigration ideally leads to a fall in unemployment, which 
causes a rise in the inflation rate. The last economic determinant, financial development, has an 
ambiguous relationship with immigration inflow, but is insignificant in most estimation.  

Turning to demographic and social factors, perhaps the most interesting finding is that social 
expenditure (health expenditure) is not an important determinant of immigration, which could indicate 
majority of the migrants are looking for something more than just basic living conditions. This is 
supported by the fact that migrations during the majority of the observed years were intra-EU and most 
member states provide an adequate standard of living, so the migrations are caused by economic reasons. 
However, a related point to consider is that in 2015 the estimated number of immigrants from non-
member countries surpassed the number of intra-EU migrants (Eurostat, 2017), but this phenomenon is 
the characteristic of only the last two years of the sample. On the contrary, life expectancy, as a proxy 
for quality of living seems to be an important pull factor, and this is supported by the work of e.g. 
Ontiveros and Verardi (2012) and Grau Grau and Ramirez Lopez (2017). Urbanization ratio has a 
positive effect on inflows, while education has a negative relationship with the dependent variable, 
which could be related with different types of migration. Namely, immigration inflows is a broad 



variable since it counts all persons that move into a country, which means that it does not show whether 
migrants became citizens of the destination countries or not. 

Of all the political factors, dummy variables are the most interesting to comment on. Post-communist 
economies are less attractive to the immigrants, since they are usually less developed and one of the 
least-accepting of migrants in the World (Gallup, 2017). Finally, possibly the most engaging finding of 
this study is that terror attacks do not seem to have any significant negative effect on migration to the 
EU countries. Most terror attacks in the 2000s occurred in the so called “Old Member States” or EU-15 
countries, that are also the most developed and therefore interesting for immigrants. 

Future studies of the immigration factors could investigate one of the categories of determinants in 
more detail. Longer time series will soon allow researchers to focus on solely one group of migrants or 
one type of migration. Including more social and political determinants would be useful in future 
research, however, some interesting variables had to be omitted from this study due to model 
assumptions. For instance, data on cultural determinants, such as linguistic and religious proximity or 
diaspora has been compiled but not included because bilateral time-invariant variables required different 
model estimators than the rest of independent variables and considerably complicated the analysis. Since 
part of the research that has been done from the economist’ viewpoint hints that social (network) 
determinants are important pull factors, perhaps an interdisciplinary study of this topic would give 
interesting results. 

 
5. Conclusions 
The aim of this paper is to reconsider the determinants of immigration in all of the 28 member states of 
the European Union. The examined pull factors consist of three categories: economic, 
demographic/social and political/institutional variables. Economic variables are concerned with the 
basic macroeconomic indicators, demographic and social variables focus on the population structure 
and living conditions, while the political and institutional factors include indicators of political 
framework, general safety and state models. 

Determinants of immigration are used as explanatory variables, while the dependent variable is 
immigration inflow. The analysis was based on annual data from 1995-2016, using World Bank and 
Eurostat bases. Taking into account the cross-sectional and time dimensions of the data, panel data 
models are employed, immigration inflow being the dependent variable. This variable is an example of 
count variables, which can take on non-negative integer values. The first step in the estimation process 
was to draw conclusions from descriptive statistics and histogram. Since histogram has shown most of 
the distribution is concentrated on the left, and the right tail is significantly longer. In this case, the 
Poisson model is more suitable because count data often follow a Poisson distribution. Since the Poisson 
regression requires the mean and variance to be equal, summary statistics were then analysed. 
Descriptive statistics show that the variance is greater than the mean, hence the Poisson model is 
unsuitable, and so a more general count data model was employed. The negative binomial model is an 
example of a Poisson model used to model Poisson data when the variance is greater in value than the 
mean and many other researchers considered this model the most appropriate for migration flows. 

The estimated models are negative binomial regression panel data models with random effects, which 
were chosen because of the time invariant dummy variables. Looking at the model output, 11 out of 16 
variables had a significant relationship with immigration inflow as the dependent variable GDP per 
capita significantly and positively influences immigration in the destination country, which is 
corroborated by previous empirical studies. People migrate from less developed countries to the more 
developed ones. With the decrease in the unemployment rate, immigration increases, and the same 
conclusion is valid for the relationship between inflation and immigration. Perhaps the most interesting 
conclusion of this study is that terror attacks do not seem to have any significant negative effect on 
migration to the EU countries. Even though majority of the terror attacks in the new millennium occurred 
in the Old Member States, most migrants are still motivated by the employment opportunities and good 
standard of living offered in these most developed countries. Policymakers are advised to consider the 
determinants important for the inflow of immigrants before enforcing any immigrant policies. 
Considering the inferences of our analysis, if economic determinants are driving flows, perhaps migrants 
could be more heavily taxed to reduce flows. Conversely, in order reduce the number of emigrants from 



a country, what concerns EU member states more, efforts should be made to improve the 
macroeconomic setting.  
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