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Abstract

In this study, we analyse the relationship between migration and inequality, within a

network setting. Specifically, we employ social network analysis to investigate

whether migration flows move between countries with similar or dissimilar levels of

income and inequality, across 41 European countries. We observe that emigration

flows move between more unequal to less unequal countries and find indications of

two migration regimes: one reflecting the movement predominantly between EU-15

member states and another propelled by per-capita income differences for the

migrants from other countries in Europe. As the first study to investigate the relation-

ship between inequality and migration flows within a network, rather than consider-

ing the flows as unrelated to each other, it significantly contributes to our

understanding of the complex relationship between inequality and migration.

K E YWORD S

inequality, international migration, social network analysis

1 | INTRODUCTION

The uneven distribution of wealth, well-being, resources, and oppor-

tunities between and within countries has long been touted as a

driver of international migration, with much research dedicated to

understanding this relationship. A number of studies have analysed

whether within country inequality, measured through the GINI coeffi-

cient, relative deprivation or relative poverty, determine migration

decisions (see, e.g., Stark, Byra, & Kosiorowski, 2020; Hyll &

Schneider, 2014; Czaika, 2013; Stark, Micevska, & Mycielski, 2009;

Quinn, 2006; Stark, 2006; Liebig & Sousa-Poza, 2004). Others have

empirically investigated the role of between country inequality or

wage differences in relation to migration decisions (e.g., Czaika & de

Haas, 2012; Vujicic et al., 2004). Most of these studies have employed

ordinary regressions to study country-to-country flows without taking

their interdependent nature into account. The network characteristic

of migration, with flows weaving different receiving and sending

countries, is best analysed using tools which account for its inter-

twined character. Moreover, most of the previous studies with the

exception of Czaika and de Haas (2012) provide separate analyses of

within country and between country inequality as determinants

of migration, not taking into consideration the interconnectedness

between the two and the way it shapes both motivations and oppor-

tunities to migrate.

It is within this context that we put forward the present study, in

which we attempt to address the relationship between both within

and between country inequality and migration, within a network set-

ting. More specifically, we employ social network analysis (SNA) to

investigate whether migration flows move between countries with

similar or dissimilar levels of income and inequality, across 41 coun-

tries1 in Europe.

This is the first study to map the relationship between an interna-

tional migration network and economic inequality at the network

level. As Bilecen et al. (2018) point out, despite a wide acknowledge-

ment of the network character of migration, SNA has rarely been used

to analyse and explicitly map social networks in migration at the

macro level. Moreover, the relationship between inequality and migra-

tion has not been addressed for migration network as a whole, as
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opposed to when treating the flows as given and unrelated to each

other.

In the next section, we provide an overview of the use of SNA in

the study of migration patterns and flows and then follow on with an

appraisal of the existing literature on international migration and

between/within country inequality and the implications of existing

theories concerning patterns of migration and inequality in Section 3.

Section 4 presents the data and methodology underpinning our analy-

sis, whilst Section 5 illustrates and discusses our results. We conclude

the article with a discussion of our findings and implications for future

research in Section 6.

2 | SNA AND MIGRATION

The study of migration flows using SNA is a relatively recent but rap-

idly expanding field of study. Authors of existing studies have put it as

their task to introduce SNA to the study of migration, in an attempt to

reflect its network character more accurately. Maier and

Vyborny (2005) explicitly acknowledge this objective in their SNA

study of migration between US states. The authors apply hierarchical

cluster analysis to the adjusted migration matrix and generate regions

based on strong internal migration links within them.

Sciabolazza (2017) analyses international migration flows using the

data set based on the United Nations Global Migration Tables,

highlighting how SNA measures capture the interdependence of

migration flows, when “a change in one flow may determine a

reallocation of migrants along other routes” (Sciabolazza, 2017, p. 4).

Aleskerov et al. (2016) analyse worldwide international migration

flows using SNA tools of centrality indices in order to ascertain the

importance of individual countries in the global migration process.

The degree centrality is the number of nodes each (country) node is

connected to. The study introduces Short-Range and Long-Range

Interactions Centrality indices to account for the indirect effects of

countries on each other when migration occurs via a migration

“route”.
In a comprehensive study, Fagiolo and Mastrorillo (2013) analyse

the World Bank data on the stock of migrant population in 226 coun-

tries for each decade of the period from 1960 to 2000. They find that

whilst the international migration network is characterised as a net-

work with high clustering, the number of identifiable clusters has

decreased through the years, pointing at “globalisation of migration

patterns” (Fagiolo & Mastrorillo, 2013 p. 2). They also document dis-

assortative2 patterns in the network where countries with high

migrant stocks are connected to countries with low migrant stocks,

hence identifying migration channels. Davis et al. (2013) analyse the

global migration network over the 1960–2000 period and document

the increase in connectedness of the migration network through mea-

sures such as transitivity (if two countries are connected by migration

to a third country, they are connected to each other) and nearest

neighbour degree (the average degree of nodes directly connected to

a given node). The authors note that “the analysis of network charac-

teristics provides an integrated understanding of international human

migrations and shows how changes to a node (country) can affect the

behaviour and function of other seemingly unrelated nodes” (Davis

et al., 2013 p.2).

A special issue of the Network Analysis journal has been dedi-

cated to the study of migration in 2018 (Bilecen et al., 2018). Studies

in the special issue analyse migration within a network starting from

the macro level, based on aggregate intercountry migration data, and

down to the microlevel, where networks are constructed based on

individual account. In a comprehensive study forming part of the spe-

cial issue, Danchev and Porter (2018) apply SNA analysis to world

migrant stock data for the period 1960–2000. They document the

contrasting tendencies of local cohesion (neighbouring countries are

linked by predominantly short-distance migration) and global cohesion

(countries are linked by long-distance migration).

The socio-economic conditions of sending and receiving coun-

tries, countries' immigration policies, and distance costs of migration

determine the flows between the country nodes and consequently

the descriptive features of the network of migration flows. A small

number of studies have attempted to account for the complex deter-

minants of migration outcomes using SNA and econometric

approaches that consider the interdependence between migration

flows in the network (Tranos et al., 2015; Windzio, 2018).

Windzio (2018) analyses the global migration network using temporal

and cross-sectional exponential random graph modelling (ERGM).

ERGM models control for statistical nonindependence of dyads in net-

works and allow to incorporate structural network characteristics as

explanatory variables by determining whether there are significantly

more of examined structural characteristics than are expected by

chance in the observed network. The study finds structural network

effects related to transitivity and the tendency of ties to form trian-

gles which the author links to “a hierarchy in attractiveness between

countries” (Windzio, 2018 p. 29). The use of SNA in migration studies

has thus allowed researchers to gain insights that would not have

been possible to obtain using regression methods that do not account

for the interdependency of migration flows.

3 | MIGRATION AND INEQUALITY

3.1 | Migration and between country inequality

There is no doubt that international migration is a powerful symbol of

inequality between countries (Black, Natali, & Skinner, 2005), but do

migration patterns actually reflect such inequalities? If we follow the

well-known and researched neoclassical view of migration (Harris &

Todaro, 1970), which posits that migration is driven by income

inequalities between sending and receiving countries, we should cer-

tainly expect so. However, the neoclassical theory perceives of

inequality in economic terms, through differences in income or wages.

It therefore follows that migration patterns will reflect a low-high

direction, from a low-income to high-income country. Yet more recent

qualitative research has highlighted the multidimensional nature of

inequality and the fact that individuals leave places that are lagging or
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are perceived to be left behind in either social, economic, political or

spatial terms, and search for a better quality of life (Ulceluse

et al., 2020). This means that despite the neoclassical hypothesis, we

should not be able to easily infer conclusions about the directions of

migration patterns and their relations to patterns of inequality

between countries.

3.2 | Migration and within country inequality

Perceptions of inequality within sending communities can be a driver

of increased migration when people believe migrant households are

better off than nonmigrant households (Lipton, 1980) in some objec-

tive or subjective way. The theoretical equivalent of this insight, the

New Economics of Labour Migration (NELM) theory, posits that

the marginal utility of income is a function not only of individual's

own income but also of the income of others (Czaika, 2013; Stark &

Bloom, 1985; Stark & Taylor, 1989; Stark & Yitzhaki, 1988). That is,

individuals might decide to migrate not only to maximise their own

income in absolute terms but also to increase their income in

relation to the income of other individuals in their group

or country. This hypothesis has been confirmed by several studies

(see, e.g., Czaika, 2013; Hyll & Schneider, 2014; Kafle et al., 2018;

Liebig & Sousa-Poza, 2004; Quinn, 2006) who find that relative

deprivation3 is an important driver of migration in countries such as

Mexico, India, and the German Democratic Republic. It follows that

countries which experience a higher level of inequality or relative dep-

rivation are likelier to experience significant emigration flows.

In other words, highly unequal origin countries are likelier to

exhibit a high emigration rate. But what about destination countries?

Do individuals leaving unequal countries migrate to similarly unequal

countries? or do they prefer more egalitarian ones? The Roy model

(Borjas, 1991, 1987; Roy, 1951) posits that migration location choices

depend on migrants' level of skills. Specifically, low-skilled migrants

are likelier to opt for more equal countries, where there is less pre-

mium placed on education and wage differences are relatively small.

Highly skilled migrants, on the other hand, are likelier to migrate to

more unequal countries, where they expect higher returns to their

investments in education, that is, larger differences in wages between

skilled and unskilled individuals. According to this model, the migra-

tion and within country inequality patterns will reflect the predomi-

nant type of skills emigrating from a country; that is, low-skilled

migrants from more unequal countries will migrate to more equal

ones, whilst high-skilled migrants from more equal countries will

migrate to more unequal ones.

However, empirical studies provide mixed results. Some partially

support the skill self-selection hypothesis (see, e.g., McKenzie,

Stillman, & Gibson 2010; Brücker & Trübswetter, 2007; Rooth &

Saarela, 2007), other studies do so for specific groups, like high-skilled

migrants (Parey et al., 2017) or male migrants (Aksoy & Poutvaara,

2019). Others, still, find ambiguous results, suggesting that high

inequality in the origin country might actually impede lower-skilled

migrants from migrating altogether due to liquidity constraints, thus

favouring high-skilled migration regardless of the level of inequality in

the destination country (Brücker & Defoort, 2009).

4 | DATA AND METHODOLOGY

4.1 | Key variables

Our purpose is to capture patterns of migration and inequality

between the 41 European countries considered here. We analyse

both immigration and emigration flows, as well as between and within

country inequality. We obtain data on immigration and emigration

flows per country from Abel and Sander (2014) estimates of migration

flows for 5 year periods derived from sequential migrant stock data

from the United Nations (United Nations, 2013). Abel and Sander

(2014) data used in this analysis is for the most recent available period

of 2005–2010. The data for the international migration network are

organised in the form of a matrix with origin countries as rows and

destination countries as columns. The entries in the matrix represent

migration flows from origin to destination country. The migration net-

work is directed, meaning that the links between nodes have a direc-

tion that represents immigration and emigration.

We measure income inequality between countries in terms of dif-

ferences in their Gross Domestic Product (GDP) per capita in US

Dollars, which we obtain from the World Income Inequality Database

(WIID) provided by the UNU-WIDER for the period 2005–2010.

Lastly, we measure within country inequality using the GINI coeffi-

cient, obtained from the WIID for the period 2005–2010. We base

the measurement of the GINI coefficient on net rather than gross

household incomes, as the former is more relevant in making migra-

tion decisions.

4.2 | Descriptive statistics

Countries with a large population generate more emigration as well as

immigration. Consequently, the flows between a few large countries

may dominate the migration network. We hence standardise the

migration matrix by dividing the row entries (migration flows) by

the total of all emigration flows from the origin country, in order to

control for the size. Figure 1 displays the standardised flows matrix

between the 41 European countries included in our analysis. The

thickness of the line indicates the magnitude of the migration flow as

share of country's total emigration, whilst the arrows indicate its

direction. Blue lines represent reciprocal migration flows, and red lines

represent unidirectional flows.4 For example, Cyprus and Malta are

destinations of unidirectional inflows; they attract immigrants from

many countries but do not reciprocate with emigration flows to the

countries they receive immigrants from. Countries closer to the centre

of the network have migration flows (whether immigration or emigra-

tion) of a higher magnitude than those for countries closer to the

edge. The density of the network, which is the proportion of actual

migration links of all possible migration links, is 0.781. The degree of

PLOTNIKOVA AND ULCELUSE 3 of 12



centralization of the network, which measures the extent to which it

is dominated by a single node, a “star” node connected to all other

nodes, is 0.224 for immigration flows and 0.199 for emigration flows.

These relatively low values indicate that migration flows between the

41 countries analysed are rather dispersed, with multiple immigration

destinations and emigration origins, without a clear “star” country. A

F IGURE 1 Migration flows between countries in Europe, 2005–2010

F IGURE 2 Gross Domestic Product (GDP) per capita versus GINI coefficient, 2005
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related measure of centrality, degree centrality, refers to the number

of links connected to a node. Italy exhibits the highest degree central-

ity in terms of immigration flows (in-degree centrality), meaning that it

receives migration flows from the largest number of countries in

Europe. On the other hand, Moldova and Montenegro exhibit the

highest degree centrality in terms of outflows, meaning that they send

migration flows to the largest number of countries in Europe.

Betweenness centrality is a measure of what proportion of shortest

paths between nodes in the network pass through the given node.

Country nodes with highest and similar values of Betweenness cen-

trality are Belgium, Italy, and the United Kingdom. Eigenvector

centrality indicates connection to nodes that are highly connected

themselves. Italy has the highest eigenvector centrality in the data set,

followed closely by Moldova.

Figure 2 presents the relationship between GDP per capita and

the GINI coefficient in each country, for the year 2005.5 The period

of the analysis, 2005–2010, corresponds to the continuing economic

transition of countries that only recently became market economies.

Fast growing poorer transition countries have been catching up to

slow-growing wealthier countries and have experienced rising levels

of inequality. As shown in Figure 2, in 2005, per capita incomes in

transition economies are near uniformly below those of the older EU

members. Unlike income levels, inequality levels, in countries that

have recently transitioned to market economic relations are spread

over a wide range. Wealthier EU countries as a group tend to have

lower levels of inequality. Taken together, these tendencies result in a

broadly negative relationship between income levels and inequality.

The correlation between GDP per capita and the GINI coefficient vari-

ables is �0.41.

4.3 | Methodology

We proceed to explore whether migration flows follow patterns of

between and within country inequality, in two steps. In a first step,

we relate migration flows and their relationship to between and

within country inequality for each of the 41 European states in a

graphical analysis. In a second step, we test the relationship between

the direction of migration flows and between and within country

inequality, using a quadratic assignment procedure (QAP) regression.

In order to capture the pattern of how migration relates to

inequality, we employ SNA, a set of techniques that quantify and

interpret relationships amongst social entities (Cronin, 2016). Specifi-

cally, we use the concepts of ego network and ego alters (Borgatti

et al., 2013). The concept reflects a network formed around an ego

node, the nodes the ego is connected to, called ego-alters, and the ties

between the ego node and ego-alters. In our case, ego nodes are spe-

cific countries, whilst ego-alters are countries of emigration/

immigration. We consider immigration and emigration ego networks

separately, as the set of migration destination countries may not be

the same as the set of origin countries for any given country. More-

over, immigration and emigration are processes driven by different

pull and push factors (Zimmermann, 1996).

To link the migration patterns reflected in the ego network to pat-

terns of inequality, we employ the concept of ego-alter similarity

(Borgatti et al., 2013), which reflects the extent to which the ego node

is similar to its alters in terms of specific characteristics, in our case,

GPD per capita and the GINI coefficient. We measure ego-alter simi-

larity using UCINet software (Borgatti et al., 2002) which computes it

by correlating the row entries of the matrix of migration ties to the

row entries the matrix of similarity measures for income or inequality.

The matrix of migration ties is created by assuming that a tie exists

between two countries when the migration flow between them

amounts to more than 0.001% of the population of the sending coun-

try. We set this threshold in order to remove from the analysis migra-

tion flows that are too small in magnitude yet could create noise in

our results.6 Separate matrices are created for immigration and emi-

gration flows. The matrix of similarity is created by computing a simi-

larity measure, 2xixj/(xi
2 + yj

2) (Zegers & ten Berg, 1985) for each

entry ij in the matrix where xi and xj are measures of between or

within country inequality for each pair of countries i and j. The results

of this graphical analysis are presented in Sections 4 and 5.

In a second step, we employ a QAP regression, a widely used

method in SNA, to test the relationship between migration flows and

between and within country inequality as hypothesised in Section 2.

This method is most suited for our analysis, as it allows us to test the

relationship between pairs of countries (dyadic entities), linked by

migration flows and differences in income and GINI, whilst controlling

for dyadic autocorrelation7 (see Agaian et al., 1995). Both the depen-

dent and the independent variables in the QAP regressions are MxM

matrices. The entries in the standardised migration matrix are migra-

tion flows from country i to country j as shares of sending country i's

total emigration. The QAP regression analysis includes two steps. The

first step is a standard regression model, in which the matrix of migra-

tion flows between European countries is regressed on the matrix of

differences in GDP per capita and the matrix of differences in GINI

coefficients. The second step requires the permutations of the rows

and columns of the dependent matrix and the recomputation of the

regression many times (in this study, up to 5,000 times) to estimate

the standard errors (Gui et al., 2019; Krackhardt, 1988). We also

include in the regression (a) a matrix of distances between countries'

capitals to ascertain the relationship to distance, (b) a variable control-

ling for a potentially higher population mobility due to labour market

integration taking place throughout the period in the EU-15 countries,

and (c) a matrix representing border links, to account for potentially

higher migration flows between neighbouring countries. The results

of the analysis are presented in Section 5.

5 | RESULTS

5.1 | Patterns of migration and between country
inequality

Figures 3 and 4 display the similarity between a country's income per

capita and that of its immigration or emigration ego network, plotted
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against GDP per capita. Figure 3 plots the correlation between the

pattern of a country's ties with its emigration destination countries

and a measure of similarity between its GDP per capita and the GDP

per capita of its emigration destination countries. For countries above

the x-axis the correlation is positive, meaning that migration from

these countries tends to flow to countries with similar levels of

income. For countries below the x-axis the correlation is negative,

meaning that migration from these countries tends to flow to coun-

tries with dissimilar levels of income. For countries with data points

close to the x-axis, the pattern is weak, suggesting that emigration

flows to countries with both similar and dissimilar levels of income.

A pattern can be observed Figure 3 where countries with low

levels of income tend to exhibit emigration ties to countries with dif-

ferent (likely higher) levels of income, whilst countries with higher

levels of income tend to exhibit emigration ties to countries with simi-

lar levels of income. Nationals from Eastern European countries

(e.g., Romania and Poland) tend to migrate to higher-income countries,

whilst national from the West, South, and North of Europe tend to

migrate to similarly high-income countries. One exception to the latter

trend is Italy, because some of its main destination countries present

income levels highly dissimilar to its own. The small negative ego-alter

similarity values located closely to the x-axis indicate that for these

countries, migration within the lower income group is taking place

alongside migration to the higher-income group of countries.

Countries with very high-income levels, like Switzerland, Norway, and

Luxemburg, do not exhibit high ego-alter similarity values because,

whilst their destination countries are in the higher-income group, they

nevertheless have relatively lower income levels, pulling the correla-

tion value down.

Figure 4 plots the correlation between the pattern of a country's

ties with its immigration countries and a measure of similarity

between its GDP per capita and the GDP per capita of its migration

origin countries. For countries above the x-axis the correlation is posi-

tive, meaning that migration to these countries tends to flow from

countries with similar levels of income. For countries below the x-axis

the correlation is negative, meaning that migration to these countries

tends to come from countries with dissimilar levels of income. For

countries with data points close to the x-axis, the pattern is weak,

meaning that a country receives immigration flows from countries

with both similar and dissimilar levels of income.

The figure shows that most countries tend to receive immigrants

from countries with a dissimilar (likely lower) level of income,

supporting the neoclassical hypothesis of migration being driven by

inequalities between countries. Many Eastern and Central European

countries also register return migration from higher-income countries,

which contribute to low or negative correlation values.

There are a few exceptions from this tendency, as several Southern

European countries (e.g., Albania, Macedonia, Croatia, and Montenegro)

receive immigrants from countries with similar levels of income. Ireland

and Luxembourg are also strong outliers, both countries tending to

attract migrants from similarly high-income countries.

5.2 | Patterns of migration and within country
inequality

Figures 5 and 6 display the similarity between a country's GINI coeffi-

cient and that of its immigration or emigration ego network, plotted

F IGURE 3 Ego-alter similarity in Gross Domestic Product (GDP) per capita for the emigration ego network of a country
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against the countrys Gini coefficient for net income in 2005. Figure 5

plots the correlation between the pattern of a country's ties with its

emigration destination countries and a measure of similarity between

its GINI coefficient for net income and the GINI coefficients in its

respective emigration destination countries. For countries above the

x-axis the correlation is positive, meaning that migration from these

F IGURE 4 Ego-alter similarity in Gross Domestic Product (GDP) per capita for the immigration ego network of a country

F IGURE 5 Ego-alter similarity in GINI coefficient for the emigration ego network of a country
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countries tends to flow to countries with similar levels of inequality.

For countries below the x-axis the correlation is negative, meaning

that migration from these countries tends to flow to countries with

dissimilar levels of inequality. For countries with data points close to

the x-axis the pattern is weak, indicating that emigration flows

to countries with both high and low levels of inequality.

Former socialist countries of Eastern and Central Europe have

experienced significant emigration to the EU countries. Many of these

countries underwent an increase in inequality following the transition

to market economic relations. This is reflected in a group of countries

in the lower right-hand corner of Figure 5 with negative ego-alter sim-

ilarity values. In these countries exemplified by Macedonia, Lithuania,

Latvia, and Serbia, inequality levels are higher than those of the desti-

nation countries their emigrants go to. The negatively sloped pattern

is due to the fact that we do not observe countries with lower levels

of inequality experiencing emigration flows to countries with higher

levels of inequality; that is, Western EU countries do not have signifi-

cant emigration flows to former socialist countries of Eastern and

Central Europe. There are less migration flows between high inequal-

ity countries (between former socialist countries) which results in no

high inequality countries having high positive ego-alter similarity.

Figure 6 plots the correlation between an immigration-destination

country's pattern of ties with its immigration-source countries and a

measure of similarity between its GINI coefficient for net income and

GINI coefficients in its immigration source countries. For countries

with ego-alter similarity above the x-axis, like Portugal, there is a posi-

tive correlation between their GINI coefficients and GINI coefficients

of the immigrant-sending countries; that is, Portugal tends to receive

immigrants from similarly unequal countries. Countries with negative

correlation, such as Belarus, Estonia, and Serbia, tend to attract immi-

gration from countries with levels of inequality different from their

own. The majority of countries is clustered close to the x-axis meaning

that the correlation between the GINI coefficients of countries, either

positive or negative, is fairly low; the implication being that immigra-

tion comes from countries with levels of inequality both higher and

lower than that of the destination country. This is true across all levels

of inequality, both low-inequality destinations attract migrants from

countries with varying levels of inequality and so do countries with

high levels of inequality. Overall, there appears to be little pattern in

the relationship between 2005 – 2010 immigration flows and how

different or similar inequality levels in sending and receiving countries

are in 2005. Whilst the former socialist countries as a group have

lower levels of income in 2005, their levels of inequality differ from

each other greatly. As these countries transition to market economic

relations and join the EU, their levels of inequality and migration pat-

tern change and so the relationship encountered for 2005–2010

migration data may not hold for later periods.

5.3 | QAP regression

Table 1 presents the results of our QAP cross-section

regression models of cumulative migration flows between 2005 and

2010. Models 1 and 2 include one measure of between or within

inequality at a time, whilst model 3 includes both simultaneously. Esti-

mated coefficients for between and within inequality have greater

F IGURE 6 Ego-alter similarity in GINI coefficient for the immigration ego network of a country
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magnitude when they are both included in model 3 while coefficients

for other variables retain their values across the three specifications.

The coefficient for the difference in GDP per capita (between inequal-

ity) is negative indicating greater migration flows from poorer to rich

countries. The coefficient on the difference in inequality levels (within

country inequality) is also negative indicating higher migration flows

from more equal to less equal countries in the whole of the data set.

This result does not support the argument of greater inequality foster-

ing outmigration as a discernible trend in the data set of 41 countries

in Europe. However, as Figure 5 shows, for most data points, migra-

tion flows between countries with similar inequality levels.

Migration between countries with dissimilar inequality levels takes

place for countries with high inequality levels, most of them transition

countries. There are not enough such countries in the data set to form

a positive relationship between differences in inequality levels and

migration for the whole data set. What the evidence from Figure 5

and the regression results points to is that the argument of the impor-

tance of inequality in the country of origin is not supported for the

case of wealthier EU countries. The variable separating integrated

economies of EU-15 countries (plus Switzerland and Norway) is posi-

tive pointing towards greater migration flows between these coun-

tries supporting the labour market integration hypothesis. Migration

flows are greater between border countries as indicated by positive

and highest in magnitude coefficient on the matrix denoting border

countries. The R-square of 11% underscores that the explanatory

power is limited and that additional regressors should be included

such as proportion of emigrants from a given country in a destination

country, total migrant stock to account for migrant network links, and

migration paths between countries (Tranos et al., 2015;

Windzio, 2018).

6 | CONCLUSION

In this study, we have employed Social Networks Analysis to investi-

gate migration flows between countries with similar or dissimilar

levels of income and inequality, focusing on 41 European countries.

Our innovative analysis has taken into account the network character

and interdependency of migration flows and has considered both

between and within country inequality. Our results highlight the com-

plex and sometimes counterintuitive relationship between migration

flows and patterns of inequality, further advancing our knowledge of

this important dynamic.

Firstly, we observe patterns of emigration from lower income

countries to higher-income countries and patterns of emigration

from high-income countries to similarly high-income ones. More-

over, generally, the countries in our analysis tend to receive immi-

gration flows from countries with a dissimilar (likely lower) level of

income. These patterns are suggestive of the presence of two

migration regimes, one reflecting the movement of high-skilled

labour predominantly between EU-15 member states and another

driven by wage differentials and employment opportunities for the

migrants from other countries in Europe. The results of the QAP

regression confirm the intuition of the graphical analysis that migra-

tion flows move from lower to high income countries and that

migration flows are greater between older member states and EU-

associated countries.

Secondly, we also observe patterns of emigration from countries

with a high GINI coefficient value to countries with a lower value.

Figures 5 and 6 indicate that Eastern European countries in particular

are both senders of migrants to countries with lower inequality levels

and receivers of migrants from (likely non-Western) countries with

high inequality levels. The high-to-low GINI migration pattern is not

supported by the results of QAP regression analysis on the whole data

set. The results indicate the predominance of migration between

countries of similar levels of inequality, that is, between the

established EU member-countries. The results with respect to inequal-

ity levels impacting migration are likely to be inconclusive for transi-

tion countries because inequality levels in these countries were still in

flux in the period of analysis. A dynamic rather than cross-section

analysis would be more appropriate to discern the relationship

between inequality and migration when transition countries are

concerned.

Lastly the results of the QAP regression analysis confirm the

importance of proximity and common border in facilitating migration

and the expected negative effect of distance on migration flows.

TABLE 1 Results of the QAP regression

DV = country pairs of migration flows standardised

coefficients Model 1 Model 2 Model 3

Difference in GDP per capita �0.05 (0.026) �0.085 (0.001)

Difference in GINI coefficient �0.042 (0.049) �0.08 (0.002)

EU-15 0.086 (0.001) 0.084 (0.000) 0.09 (0.000)

Border countries 0.271 (0.000) 0.27 (0.000) 0.27 (0.000)

Distance between countries �0.056 (0.015) �0.057 (0.019) �0.054 (0.026)

Constant (unstandardized) 0.03 (0.000) 0.03 (0.000) 0.03 (0.000)

R2 0.105 0.105 0.11

Observations 1,283 1,283 1,283

Note: P-values in parentheses.

Abbreviations: GDP, Gross Domestic Product; QAP, quadratic assignment procedure.
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Future research could provide further insights by investigating

the long-term relationship between migration and inequality, consid-

ering the simultaneous evolution of the GINI coefficient and migration

network flows over time. Further analysis using panel data or analysis

of changes in migration network flows would better reflect the rela-

tionship between intercountry migration flows and income differ-

ences between countries too. Distinguishing between EU and non-EU

migration flows could further contribute to our understanding of the

complex dynamic between the two processes.
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ENDNOTES
1 The countries included in our analysis are as follows: Albania, Austria,

Belgium, Bulgaria, Bosnia and Herzegovina, Belarus, Switzerland, Cyprus,

Czech Republic, Germany, Denmark, Spain, Estonia, Finland, France,

United Kingdom, Greece, Croatia, Hungary, Ireland, Iceland, Italy, Lithua-

nia, Luxembourg, Latvia, Moldova, North Macedonia, Malta, Montene-

gro, Netherlands, Norway, Poland, Portugal, Romania, Russia, Serbia,

Slovakia, Slovenia, Sweden, Turkey, and Ukraine.
2 Assortativity refers to a tendency of nodes linked with nodes to have

similar properties.
3 An important caveat: relative deprivation seems to matter more than

inequality measured with the GINI coefficient.
4 A unidirectional flow means that migration flow between the two coun-

tries in the other direction is very small.
5 Please see Annex 1 for the values of GDP per capita and the GINI coeffi-

cient for each country for the year 2005.
6 Small countries had a small number of migration inflows in the migration

dataset. After the cut off of 0.001% of population from the sending

country was implemented to create a matrix of migration ties, Malta,

Bosnia and Herzegovina and Moldova were not included the graphical

analysis for in-migration as they only had 3 countries as in-migration

alters.
7 Dyadic autocorrelation (interdependence across pairs of observations)

might arise in this case, as the same country appears in various origin–
destination country pairs, which might violate the OLS assumption of

independent observations (Tranos et al., 2015; Zhou, 2011).
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APPENDIX A.

ANNEX 1 GINI coefficient for disposable household income and GDP per capita, USD (2005)

Country name and abbreviation Disposable income GINI, 2005 GDP per capita, 2005

Albania ALB 30.6 7,245

Austria AUT 26.3 41,154

Belgium BEL 27.7 39,545

Bulgaria BGR 31 12,380

Bosnia and Herzegovina BIH 34.04 9,321

Belarus BLR 23.8 11,350

Switzerland CHE 26.8 54,722

Cyprus CYP 28.7 24,168

Czech Republic CZE 26.1 25,663

Germany DEU 29.3 38,104

Denmark DNK 23.9 44,549

Spain ESP 32.2 32,628

Estonia EST 33.45 22,792

Finland FIN 26 39,020

France FRA 28.1 37,600

UK GBR 35.9 37,242

Greece GRC 33.2 28,738

Croatia HRV 32.56 18,985

Hungary HUN 28.8 22,466

Ireland IRL 32.4 47,572

Iceland ISL 27.3 40,948

Italy ITA 32.4 37,068

Lithuania LTU 35.2 18,406

Luxembourg LUX 28.2 81,726

Latvia LVA 39.2 17,420

Moldova MDA 37.7 3,461

Macedonia MKD 39.1 9,386

Malta MLT 27.1 26,267

Montenegro MNE 30.22 11,721

Netherlands NLD 26.9 43,702

Norway NOR 28.2 62,742

Poland POL 32.7 17,105

Portugal PRT 37.9 26,580

Romania ROU 36.1 14,355

Russia RUS 41.2 19,498

Serbia SRB 39.3 8,750

Slovakia SVK 28.9 19,924

Slovenia SVN 24 27,030

Sweden SWE 23.9 41,228

Turkey TUR 40.3 16,310

Ukraine UKR 41 7,313

Note: Source: World Income Inequality Database, UNU-WIDER.
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