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1. Introduction  

Europe has become a prime destination for migrants from all over the world. In 2019 alone, about 

2.5 million migrants , of whom about 230,000 received asylum, entered one of the 28 EU member 

states (Eurostat 2020). Migrants generally move for very different reasons and motivations, but the 

regulatory and legal framework for entering the EU foresees basically four main pathways  or legal 

categories, namely for labour, family reunion, education, and asylum. Yet, how have migration 

flow s within these legal categories evolved over recent periods? And, to what extent are flows 

between these legal pathways mutually interdependent, either in terms of a categorical dependence ɬ 

flows of different legal pathways between two countries are linked ɬ or, in terms of spatial dependence, 

i.e. flows of a certain legal pathway across similar or nearby countries of origin or destination  are 

linked ? 

Although many studies addressing the role of migration drivers (including migration policies) of 

flows of certain legal categories of migration have already been put forward, empirical evidence 

remains almost absent when it comes to the interlinkages between the different entry types of 

European immigration. While it has been pointed out that ȿfixedɀ migration flow categories  (Crawley 

and Skleparis 2018, p. 52), such as of asylum , refugee or labour migrant  ÖÙɯÛÏÌɯɁÍÖÙÊÌË-voluntary 

ËÐÊÏÖÛÖÔàɀÚɯÚÛÐÊÒÐÕÌÚÚɂɯȹ$ÙËÈÓɯÈÕËɯ.Ì××ÌÕɯƖƔƕƜȺ, do not fully consider the complexity of different 

migration drivers (Bakewell 2008) as well as Ɂtheir shifting significance for individuals over time 

and spacÌɂɯȹCrawley and Skleparis 2018, p. 48, Zetter 1991), we are not aware of a study that 

empirically  assessed on a larger scale how, and to what extent, migration flows within and between 

different  legal categories are actually interconnected.  

Moreover, previous  studies have failed to highlight and analyse simultaneously the spatial and 

categorical interconnectedness of mul tiple  migration  categories. Even though categorical and spatial 

ȿsubstitution effectsɀ (de Haas 2011) of migration flows are presumed to exist, for instance in terms 

of a categorical deflection of asylum seekers into irregularity (Czaika and Hobolth 2016), whether 

and to what extent different entry categories are indeed spatially and categorically interlinked has 

not received thorough empirical attention on a broader scale. 

This paper fills this gap by simultaneously analysing migration flow data on asylum -seeking, labour 

and family migration , as well as student mobility to explore the extent to which different legal 

pathways for migration are spatially and categorically interconnected and mutually reinforcing, or 

not. We further explore the extent to which  different types of migration  flows towards Europe are 

indeed spatially and categorically clustered and how these clusters have changed over time. We 

consider both space and migration flow categories together, thus, focusing on cross-cutting clusters. 

Over the past three decades, major political and economic developments, such as the EU 

enlargement in 2004, the financial and economic crisis in 2007-8, the rise in refugee and other 

migration  inflows  around  2015, as well as the Brexit referendum in 2016 and its implementation had  

significant ramifications on the composition of migration flows  into Europe . In addition, various 

economic, societal or political developments and events in Europe, but also in countries of origin, 

have led to shifts in  global incentive and opportunit y structures for migrat ing towards Europe.  

We argue here that these contextual shifts affected not only the overall number of migran ts, but 

more importantly, the composition of EU immigration. A changing social, political or economic 

environment within the EU and its member states as well as outside the EU may have led to 

categorical ɬ for example, humanitarian migrants entering rather on a study vis a, or labour migrants 

entering through the family migration  route ɬ and spatial shifts ɬ for example, asylum seekers 
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targeting country A rather than country B as EU destination ɬ in migration flows  of third country 

nationals into the EU over the last three decades. Consequently, we hypothesize that migration flows  

are not only geographically and dynamically interconnected but also that migrants can and, in fact, 

do switch between different legal entry categories leading to so-called ȿcategorical dependenceɀ in 

the flows of migrants who enter the EU on a work, family, study, or humanitarian visa.   

To test this, we first explore bilateral migrant stocks (since 1990) and flow data  (since 2008) from 171 

countries of origin into the 28 European Union member states, i.e. including the United Kingdom . 

Second, for  the period since 2008 (earlier data of this type is not available), we use data on first 

residence permits issued for reasons of asylum, labour, family, and education to analyse the extent 

to which migration flow  categories are geographically and spatially interconnected. Our key 

hypothesis is based on the assumption that bilateral  migration flows , that is migration of people 

from country i to country j, are not independent from mig ration flows from or to other countries , 

but spatially dependent . We further hypothesize that migration flows of a certain legal category, 

that is migration f or reasons of labour , family, education or asylum , are not independent from flows 

within other leg al categories from country i to country j, thus testing categorical dependence of 

bilateral migration flows.  

The implication of spatial and categorical dependence is that migration clusters are formed which 

are characterised by distinct compositions of the migrant population. Based on a cluster evolution 

analysis (Ramon-Gonen & Gelbard 2017), we identify similar migration clusters and patterns and 

detect dynamic changes in cluster size and characteristics. This is mainly due to the fact that drivers  

and uncertainties affecting the decision to migrate vary for different types of flows. For example, 

while family migration is a relatively stable type of migration as largely dependent on the size of 

diasporas, differences in quality of life between origin and d estination, the recruitment of thi rd 

country nationals as workers (or as students), depends mostly on economic cycles (and study 

opportunities) . In comparison, conflict -induced humanitarian  migration is the most uncertain and 

hence most volatile type of mi gration flow  (Bijak and Czaika 2020).  

This paper demonstrates that spatio-categorical changes in one category of migration does  affect the 

evolution of other migration flow s and their direction  and composition at both the origin and the 

European destination side. These spatial, categorical, and inter temporal interdependencies have 

implications not only for our understanding of the complexity of international migration processes, 

but also on the scope and limitations of migration policy in influencing migra tion flows in certain 

categorical ways and spatial directions. This calls for more comprehensive approaches for migration 

policy making to be effective in influencing migration outcomes .  

Our  findings show that changes in one entry category can have significant implications for  the use 

of other legal entry categories and that, as a consequence, migration flows are indeed spatially  

clustered. Since these spatial and categorical dependence effects can be significant in size, 

governments must be aware of these interdependencies of different  migration f low categories when 

designing polic ies with  the aim of influencing migration flows in a certain categorical or spatial 

direction . If ignored, unintended policy effects or policy failure are the result. 

The remainder of this paper is organized as follows. Section 2 explores global patterns of European 

immigration based on a comprehensive assessment of bilateral migrant stocks data since 1990. 

Section 3 employs a dynamic cluster analysis identifying and exploring clu sters of countries of origin 

that share similar yet changing compositions of their emigrant population. Section 4 identifies 

spatial and categorical dependence of four different migration flow categories  (or, legal pathways) 

into Europe, namely, asylum, family, education, and labour . We conclude with some policy 

implications of our findings.  
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2. Europe since 1990 - a migration hub in transition  

Using stock data from 1990-2019 data of third -country nationals in the EU by UNDESA (2020), we 

show in the following how migration patterns have changed since 1990. This will serve as a base for 

identifying  critical changes and trends of past migration flows  into the EU to be able, in a next step, 

to determin e specific cluster of migration flows.  

As pointed out by Czaika and de Haas (2014) and IOM (2020), on the global scale, international 

migration has both accelerated and diversified over the past decades. We know that international 

migrants travel over increasingly long distances (World  Bank 2018), and immigration has made host 

societies much more diverse in terms of origins and the composition of their  immigrant population 

(Vertovec 2007). Even though the average migration rate, approximated by the proportion  of the 

world population that is residing outside their country of birth or citizenship , has been surprisingly 

stable over recent decades, the absolute increase in the stock of international migrants by about 120 

million between 1990 and 2019 to more than 275 million  could suggest numerous shifts and 

transitions at more regional levels. 

Amid  this global migration transition,  Europe has become a gravity centre . Over centuries a 

continent of emigration, more recently Europe has turned into a, or rather the major global 

destination for migrants from a ll corners of the globe. In fact, Europe turned from a net emigration 

to a net immigration continent already more than half a century ago, but the complex and 

accelerating migration transitions Europe has seen since the early 1990s have been at a different level 

ÈÕËɯÊÖÕÚÖÓÐËÈÛÌËɯ$ÜÙÖ×ÌɀÚɯÜÕÊÖÕÛÌÚÛÌËɯÙÖÓÌɯÈÚɯÈɯÎÓÖÉÈÓɯÔÐÎÙÈÛÐÖÕɯÏÜÉȭɯ 

Between 1990 and 2020, driven by an annual inflow of about 2 -3 million non -EU citizens, $ÜÙÖ×ÌɀÚɯ

non-EU migrant population has increased from about 16.5 million to 38 million  thi rd-country 

nationals. In relation to  its total resident population of 513 million  in 2019, about 7.4 per cent of the 

EU residents are born outside the EU (UNDESA 2020). Since 1990, this amounts to about 21 million 

new foreign -born residents, or an increase of more than 130 per cent.  

Figure 1: Stocks of third country nationals (intra -EU nationals) in the EU by non-EU (EU) country 

of origin , 1990 vs. 2019 

 

Source: Own elaboration based on data provided by UNDESA (2020).  
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Figure 1 maps the major countries of origin in terms of the absolute number of migrants in the EU. 

In 2019, a quarter (about 10 million) of third country nationals in the EU are either born or citizens 

of one of the top five countries of origin ( Morocco, Turkey, Russia, Algeria, and India ), while the 

other 75 per cent (or 28 million migrants) are originating from  195 countries of the world.  

The concentration of the EU migrant population in terms of the composition of the stock of third 

country nationals can be measured by the Herfindahl ind ex H, defined as the sum of squared 

proportions, which indicates the level of concentration by which the EU immigrant population 

ВВ ὓ  originates from a diverse set of non-EU countries i: Ὄ В
В

ВВ
. Since 1990, 

the diversity  of the non-EU immigrant population , measured by this Herfindahl index of 

concentration, is decreasing from 0.05 to slightly over 0.02 in 2019 (Figure 2). This implies that 

Europe as a continent has not only turned into global migration hub , but the non-European 

immigrant population has also become for heterogeneous in terms of a more even spread over a 

growing number of countries of origin. At the same time, immigration of more than 20 million 

migrant s over the past three decades has not led to a ȿde-concentrationɀ of the non-EU migrant 

population within  the EU. Rather the contrary, as Figure 2 also shows, the Herfindahl index of 

concentration of the non-EU immigrant population Ὄ В
В

ВВ
 across the 28 EU 

member states has slightly increased from 0.116 to 0.119 between 1990 and 2019. This suggests that 

even though the EU immigrant population  comes from an increasingly  diverse array of origin 

countries, its spread within  the EU has not increased of the past three decades. In other words, a 

continuously small number of EU destinations attract the bulk of EU im migrants from an 

increasingly diverse array of origin countries , which largely mirrors  long-term trend  in global 

migration patterns (Czaika de Haas 2013). 

Figure 2: Concentration (Herfin dahl index) of EU migrant population (third country nationals) 

across non-EU countries of origin and EU destination, 1990-2019  

 

Source: Own elaboration, based on bilateral stocks data from UNDESA (2020). 

 

The stagnating (high) level of immigrant concentration within the European Union can partly be 

explained by the fact that a significant number of non -EU nationals are not only coming fro m a few 

major countries of origin, but they are also linked to some specific European destination  countries. 
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The significance of relatively few bilateral (origin -destination) migration corridors in comparison to 

the total is evidenced by the fact that the 38 million third country nationals are spread very unevenly 

across the 5600 bilateral corridors that exist between about 200 countries of origin and 28 EU 

destination countries. In fact, the 18 largest bilateral migrant corridors listed in Table 1, that is  0.3 

per cent of all corridors connecting a non-EU origin country with an EU destination country 

comprise about one third (~12.5 million) of all third -country nationals in the EU.  

Table 1: Top 18 bilateral corridors (>250,000 migrants) in 2019 between non-EU migrant origin  and 

EU destination country , percentage change since 1990 

Corridor  in 2019 in 1990 Change in % 

Argentina  Ÿ Spain 259,946 42,923 506% 

Turkey  Ÿ France 327,508 241,148 36% 

Colombia Ÿ Spain 367,816 12,548 2831% 

Bosnia-Herzegovina  Ÿ Croatia 373,838 312,821 20% 

Ecuador Ÿ Spain 415,310 3,734 11022% 

Albania  Ÿ Greece 426,449 63,963 567% 

Tunisia Ÿ France 427,897 276,216 55% 

Morocco Ÿ Italy  450,557 169,285 166% 

Albania  Ÿ Italy  475,196 44,935 958% 

Syria Ÿ Germany 589,628 15,330 3746% 

Pakistan Ÿ United Kingdom  605,016 228,321 165% 

Morocco Ÿ Spain 711,792 133,341 434% 

India  Ÿ United Kingdom  917,686 399,526 130% 

Kazakhstan Ÿ Germany 940,296 10,199 9119% 

Russia Ÿ Germany 999,162 77,318 1192% 

Morocco Ÿ France 1,020,162 713,987 43% 

Turkey  Ÿ Germany 1,531,333 1,586,121 -3% 

Algeria  Ÿ France 1,575,528 788,914 100% 

Source: Own elaboration based on data from UNDESA (2020). 

 

Putting this into a temporal context shows that the concentration of immigration to Europe within a 

small number of bilater al corridors has disproportionally increased over the past three decades. 

While the overall population of third country nationals residing in the EU has increased by 130 per 

cent since 1990, the migrant population within these top 18 corridors has increased by 142 per cent, 

and if we ignore the longstanding and stagnating Turkish -German corridor, it has even increased 

by more than a factor of three (by 208 per cent). 

Yet not only the high concentration within a few bilateral (non -EU / EU) corridors is a major feature 

of European immigration,  but also that for  some non-EU countries of origin the EU as a whole is 

hosting a significant and growing percentage of their population ( Figure 3). In 2019, for instance, 42 

non-EU countries had more than 3 per cent of their home-born population residing in one of the 28 

EU member states, and another 37 countries had between 1 and 3 per cent of their population living 
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in the EU. 

Figure 3: Emigration propensity ( emigration rate) of non-EU migrant  population  towards the EU, 

in % of home country population, 2019 

 

 Source: Own elaboration based on data provided by UNDESA (2020). 

.ÕÊÌɯ ÌÔÐÎÙÈÛÐÖÕɯ ÙÈÛÌÚɯ ÛÖÞÈÙËÚɯ ÛÏÌɯ $4ɯ ÈÙÌɯ ÊÓÜÚÛÌÙÌËɯ Éàɯ ÖÙÐÎÐÕɯ ÊÖÜÕÛÙÐÌÚɀɯ ÓÌÝÌÓɯ ÖÍɯ ÌÊÖÕÖÔÐÊɯ

development, we find the inverted U-shaped association between development and emigration 

confirmed (Clements 2014). While the average emigration rate of non-EU OECD countries and of 

the poorest countries of the world is well below one per cent, emigration to the EU from middle -

income countries, and most significantly , from high-income non-OECD countries, is three to four 

times higher (Figure 4). 

Figure 4: Emigration propensity  (migration rate) to EU in non -EU origin countries, in % of home 

country population, clustered by level of economic development, 1990-2019 

 

 Source: Own elaboration based on data provided by UNDESA (2020) and World Bank  (2020). 
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In sum, we can identify three major trends of EU migration since 1990: 

1. Non-EU migration into the EU has increased significantly (more than 130 per cent) over the 

past three decades. Europe has become a prime destination  for migrants worldwide  and 

migrant  stocks have diversified.  

2. While over the years the non-EU migrant population has been spreading out more evenly 

across a larger number of countries of origin , the growi ng non-EU immigrant population 

remains concentrated within a few EU member states. 

3. An agglomeration  of relatively few bilateral migration corridors exists. One third of all third -

country nationals in the EU come from just 18 corridors  connecting a non-EU origin country 

with an EU destination country . Among them , for example, Argentin a-Spain and Syria-

Germany. 

In the following, we analyse how the non-EU immigrant population has been growing through the 

inflow of third country nationals and how these flows ha ve been clustered spatially and 

categorically by their legal pathways .  

3. The evolution of spatio-categorical clusters in European 

migration since 2008 

3.1 Data and Background 

The previous analysis has shown some key features of dynamically changing geographical patterns 

over the last three decades in the stock of third country national s in the European Union. Migrants 

generally move to Europe for very different reasons  and motivations, but the regulatory and legal 

framework for entering the EU foresees basically four main legal pathways : labour , family 

reunification, education, and asylum. According to these politically motivated and legally 

constructed categories, Eurostat provides aggregate data for each EU member state on the annual 

number of first residence permits issued to third -country nationals by the type of permit  since 2008.  

Between 2008 and 2019, the EU-28 member states have issued about 30 million first residence 

permits across these four legal categories. While numbers have been relatively stable over this time 

period for those who have entered the EU through the family or education -based entry route (about 

500-700 thousand first residence permit recipients per year), both asylum and labour migration have 

been fluctuating significantly (Figure 5).  

Pivotal changes in the numbers of immigrants can be linked to major structural changes over this 

time period , which is why we have split this 12-year time frame into four periods. First, the economic 

crisis (2008-2010) which has hit  most European economies and many non-European countries of 

origin  most severely and led to deep but in most cases rather short recessions, followed by a period 

of economic recovery in the early 2010s. This post-economic crisis period (2011-2013) was 

followed  in Europe by the so-called refugee crisis, emerging and culminating in 2014 to 

2016. After  an unprecedented number of  asylum applications submitted in many European 

destination countries, asylum numbers came significantly down in 2017  heralding a post-refugee 

crisis period (2017-2019). 
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Figure 5: Total number of first residence permits issued by legal category (reason) in all EU-28 

countries to third country nationals , 2008-2019 

 

 Source: Own elaboration based on data provided by Eurostat (2020).  

 

While during and after the economic crisis immigration for labour  has been significantly declining 

and only reached pre-crisis levels around the year 2015, asylum migration has been very low at the 

end of the first decade but increased rapidly between 2013 and 2016 before returning to levels before 

the so-called refugee crisis. These changes seem not surprising if considering the economic shocks 

and the developments of 2015 regarding asylum. 

While citizens of almost all countries in the world access the European Union through all four  legal 

pathways, most countries of origin have very distinct patterns when it comes to the main routes. 

Figure 6 displays the population -weighted average percentages across all non-EU countries of origin 

admitted for each of the four legal categories. Whil e the average percentage (of all emigrants to the 

EU) that has left a country of origin for seeking asylum in the EU did  not exceed 10 to 15 per cent 

before the refugee crisis, this average percentage increased to more than 30 per cent of all  legal 

migrati on from a country of origin to the EU  during  the years 2014-2016.  

On the other hand, the population -weighted average percentage of emigrants who are moving into 

the EU on a family visa is relatively stable at around 30 per cent, or on a study visa at around 20 per 

cent, even though this percentage has slightly decreased for the more recent past. The percentage of 

emigrants entering the EU on a work visa has, as one would expect, been declining since the 

outbreak of the global financial  and economic crisis in 2007/08 but reached a long-term low only in 

2015 when only about one fifth of an origin countr àɀÚ EU migrants entered the EU on a work visa 

(Figure 6).  
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Figure 6: Composition of migration flows into EU of third country nationals by different  legal 

entry pathways, 2008-19 

 

Source: Own elaboration based on data provided by Eurostat (2020).  

 

The composition of bilateral migration flows into the EU by the type of the first residence permit 

varies significantly  across countries of origin (Figure 7). In 85 non-EU countries, more than 30 per 

cent of all EU migrants have been migrating on a study visa . For countries like Oman , Qatar or 

Taiwan, more than half of all EU migrants move on a study visa (Oman: 61 per cent, or 16,000 

students; Qatar: 58 per cent, 14,000 students; Taiwan: 55 per cent, 70,000 students). For more than 

130 countries, emigration to the EU for family reasons has been the dominating  mode of entry . For 

instance, some island states (Dominican Republic: 118,000; Cape Verde: 38,000, Cuba: 81,000) having 

more than two thirds of their EU migrants entering the EU on a family visa.   

On the other side, only 34 non-EU emigration countries had their EU migrants entering on a work 

visa with the Philippines  (48 per cent), India (43 per cent) and the Ukraine (42 per cent) as top labour-

sending countries. For conflict -ridden  countries of Somalia, Eritrea or Afghanistan, asylum is the 

dominating mode of entering the EU. Mor e than three quarters of all migrants from these countries 

who have entered the EU between 2008 and 2019 have used the humanitarian route and received a 

protection status as legitimation of a first residence permit.  

While most non -EU countries of origin have a dominating migration flow category, the composition 

of all four entry categori es can vary significantly across countries, as illustrated in Table 2 for the 

example of the top 10 EU migrant origins between 2008 and 2019. While, for the Ukraine, family and 

labour migration have been equally balanced including about 80 per cent of all migrants in the EU, 

for Morocco family migration is the primary mode of entry with education and asylum being 

secondary forms of entering the EU. 
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Figure 7: Composition of EU migrant -origin flows by type of first residence permit (2008-2019)  

 

 

 

Source: Own elaboration based on first residence data as provided by Eurostat (2020). 
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Table 2: Top 10 countries of origin of third country nationals in EU, by type of first residence 

permit, 2008-2019 

Country First residence permits issued to third country nationals 

 Total Education Family Labour Asylum 

Ukraine 4Ω020Ω551 13% 37% 42% 8% 

China 1Ω915Ω747 32% 30% 34% 4% 

India 1Ω710Ω948 22% 31% 43% 4% 

Syria 1Ω458Ω620 10% 28% 8% 58% 

Morocco 1Ω388Ω049 16% 52% 13% 20% 

USA 1Ω260Ω942 33% 33% 34% 0% 

Russia 806Ω993 18% 44% 26% 15% 

Pakistan 802Ω343 19% 36% 18% 29% 

Brazil 723Ω530 27% 43% 30% 1% 

Afghanistan 720Ω997 9% 22% 4% 73% 

Source: Own elaboration based on first residence data as provided by Eurostat (2020). Corresponding to the shading in Figure 7, dark 

green (medium green; light green) indicates percentages of EU emigrants using the respective legal pathway being > 30% (between 15 

and 30per cent; between 5 and 15 per cent). 

 

3.2 A dynamic cluster analysis 

The following analysis disentangles the spatial and categorical clustering process of EU immigrant 

a little further. Cluster analysis is a segmentation or taxonomy analysis that has been used in 

multiple research field s including genetics (Fürtges et al. 2017), media use (Shensa et al. 2018), and 

welfare support  (Thomann & Rapp 2018), to name just a few. Within the field of migration there 

have been several applications. §ÒÜÍÓÐî et al. (2018), for example, clustered EU countries based on 

their economic performance and migration stocks and flows identifying three clusters for the period 

2006 to 2015. For instance, member states with a relatively high average income, a relatively low 

unemployment rate, a relatively large net migration level  and a relatively high stock of foreign 

citizens were stable members of the same clusters. Manafi et al. (2017) did a similar cluster analysis 

using a mix of economic, social, and migration indicators to cluster EU and EFTA countries. They 

also observed three clusters and noted that the cluster composition was relatively persistent over 

time.  

 

Even though cluster analyses are often static, clusters can also be compared over time by using two 

alternative methods. One way is to compare shared objects, or countries in our analysis. Two clusters 

that contain many shared objects can be defined as similar (Wagner & Wagner 2007). The other 

method is to compare cluster characteristics. If two clusters share the same characteristics they are 

defined as similar. Typical tests for similarity between clusters rely on distance calculations and 

statistical tests, such as the t-test, Mann-Whitney, or Chi-square.  

We compare cluster characteristics using the moving average of cluster centroid technique 

developed by Ramon-Gonen and Gelbard (2017). In order to elaborate on intertemporal  changes in 

compositional  migration  features we employ  a dynamic cluster analysis on both non-EU countries. 

We hereby identify similarities between clusters of countries and trace changes in cluster types over 

time. After aggregating the first  residence permit  data along four three-year time periods (2008-

2010, 2011-2013, 2014-2016, and 2017-2019), corresponding to the major shifts in migration -relevant 
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developments in the EU and beyond (in particular the economic and refugee crisis), we split the data 

into four separate datasets, one for each time period, and calculate the proportion  of 

each legal category per country  and per time period.  We then standardized the proportions to 

obtain z-scores and employ  the k-means clustering algorithm.   

In the analysis of origin  country  clusters, the number of clusters identified  was always four  for all 

periods, while for  the analysis of EU destination  country clusters the recommended number of 

clusters varied between four to eight  over the four three-year periods. Reasons why there are more 

clusters and more changes in the number of destination clusters over the four time period  could be 

that the EU destination countries are relatively more heterogeneous in the composition of migrant 

categories but also because the EU destination countri es became slightly less similar in their migrant 

composition . 

Once the number of clusters was determined for each time period,  we identified  dynamic changes 

in clusters that is whether clusters in one time period were similar in characteristics in the foll owing 

time period. Each cluster in time period  two  (T2, 2011-2013), represented by the centroid vector and 

the distance in terms of SSE of each cluster, was compared to each cluster in time 

period  one (T1, 2008-2010). If the distance was larger than a threshold value, the cluster was 

considered a new cluster. If, however, the distance was smaller than the threshold value, the cluster 

in T2 was matched to the cluster in T1 with the minimum distance.  Once matched, the centroid 

vector was adjusted to the mean value of the matched clusters, thereby calculating a moving average 

of the centroid. Thus, the clusters in T3 (2014-2016) would be compared to any clusters from the 

previous time period (T2) that were not matched, as well as the moving average of clusters that were 

matched.   

We defined cluster names based on the average values from the cluster centers. For 

origin  country  clusters it was clear that the four clusters corresponded to one of the four dominant 

migration categories. Names for the destination clusters are more nuanced as at times multiple 

clusters were dominated by one migrant category but  to different degrees.  
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Spatial and categorical dependence of European migration flows 

 

 

3.2.1 EU migrant origin clusters 

Clustering of the non-EU countries of origin identified only four clusters throughout all time 

periods, whic h implies that the cluster characteristics did not change enough to be greater than the 

threshold value. On the EU destination side, however, clustering  for T3 (2014-16) brought up a 

cluster that was different enough from previous clusters so that it was deemed a new destination 

cluster.1  

 

 Figure 8: Dominant EU migra nt-origin  clusters at different time periods between 2008 and 2019 

 

Figure 8 shows the four origin country clusters and their respective persistence and changes over 

time. While for the first  period 2008-10 the labour migration cluster included large par ts of Latin 

America and Eastern Europe, the asylum cluster was dominant in large parts of Central and Western 

Africa, the Middle East and Central Asia.  

Interestingly, Latin America has transit ioned significantly from labour migration (2008 -10), to EU 

migration dominated by labour  and education (2011-13), then to education-family migration (2014-

16), and in the period 2017 to 2019, to largely family migration dominated region. On the other hand, 

countries on the African continent were rather diverse in terms the legal pathways into the EU in 

the height of the global and European economic crisis of 2008-2010 but turned then increasingly in 

a geographical cluster dominated in large parts by asylum migration  - except for the Southern 

African countries, which have  largely remained source countries dominated by education and 

labour (in  the case of South Africa) migration. 

Figure 9 displays the proportional sizes of these four clusters, that is, the percentage of countries of 

the total 171 non-$4ɯÊÖÜÕÛÙÐÌÚɯÐÕɯÈɯÊÓÜÚÛÌÙȮɯÈÕËɯÛÏÌɯȿÔÖÝÌÔÌÕÛɯÖÍɯÊÖÜÕÛÙÐÌÚɀɯÍÙÖÔɯÖÕÌɯÊÓÜÚÛÌÙɯÛÖɯ

                                                      

 

1 This analysis was also done on the yearly data and results are available upon request. The names of the clusters were determined by 

look at the centre values for the four variables (asylum, family, labour, and education) produced by the k -means algorithm.   




































