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Geographical Patterns in the Intra-European Migration
before and after Eastern Enlargement: The Connectivity
Approach®
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Abstract

This paper analyses spatial patterns in intra-Ewrap migration flows in the
periods 1997 — 2004 and 2005 — 2013. The paper nstgork analysis, and
regression and factor analysis in order to estdblibe major determinants
of the spatial patterns exhibited by intra-Europemigrant stocks. The EU’s
Eastern enlargement generated vast East-West ntigtaws and prompted
a particular reconfiguration of the migration netvko The basic topology of the
network, however, did not change across the twemies periods: The whole
network remains dominated by a ‘rich club’ stru&uiThe topology of the net-
work was seen to rely on a complex and stablefdeng-term institutions, such
as culture and language structures, and/or esthblis pathways of trade in
goods and knowledge.
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1. The Intra-European Migration System

1.1. Conceptualisation

The conventional models concerning internationgjration originate in the
human capital theory and focus on decisions byviddal migrants (Sjaastad,
1962; Harris and Todaro, 1970; Borjas, 1987); thendn capital approach con-
siders international migration as an investmentsitet. The present discounted
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value of expected returns on a migrant's humantalgbroad must exceed the
expected returns in the country of the migrantigior Income and employment
opportunities are considered to be the major dsivarvoluntary trans-border

movements. The classical theories of internatiomgration recognise that there
are some non-monetary (‘psychological’) costs atdrns associated with inter-
national migration, such as opportunity costs mkti and/or to loosing proximity

to familiar surroundings, family, and friends. Tpeychological’ costs are ‘surely

significant, probably far more so than the monest€o(Sjaastad, 1962, p. 84).
The ‘psychological costs and returns’, however, amost never quantified in

migration research (but see De Jo@famratrithirong and Tran, 2002; Olgiati,
Calvo and Berkman, 2013 for notable exceptions).

The ‘new economics of labour migration’ (MinceQ7B) considers interna-
tional migration a risk-sharing and resource-diifiation strategy which is
undertaken by migrants’ families. The novel ecorcmmif the labour migration
and welfare approach assumes that migrants bagecth@ce of destination
country on an effective cost/benefit analysis, vwbgreconomic variables play
a major role in individual and family decisions magh migration. Borjas (1999),
for example, suggested welfare payments as a polbif for potential immi-
grants. The research on 19 European countries tbeeperiod 1993 — 2008,
however, indicated little support for the existeinéea welfare magnet effect on
the inflows of non-EU immigrants (Giulietti et a2013).

The cost/benefit approach also has some limitstidhe focus on the econom-
ic motives related to migration operates best wheplaining migration flows
from less developed countries to developed ones.cbbt/benefit approach may
be less powerful for explaining flows between tlighkincome and middle-high
income countries. The intra-European migration esystfor example, encom-
passes a much more diverse set of migration matiaassimply those of job and
income disparities. Some recent empirical studiethe causes of intra-European
migration indicate that migration within Europenmtivated primarily by work-
-related and family-related factors, but on the hearious family-related and
social motivations are mentioned more frequenintbolely work-related reasons
(Verwiebe, Wiesbdck and Teitzer, 2014, p. 129).nAdted by Castro-Martin and
Cortina (2015, p. 110)Across Europe we find mobility taking place atetiéht
times in people’s lives: one can find students kimgr adults and pensioners all in
the process of migratingThus decisions concerning intra-European movement
are more complex and may involve more than thatioadl economic motives
(King, 2002; Favell, 2008). Contemporary intra-Epgan migrants are very
different from those of the 1960s and 1970s. Cum@grants tend to be young-
er and better educated than those of the clagsecald of intra-European labour



migration. Migration between high-income countriasd middle high-income
may reflect quite varied motivations/tastes arekbtifle choices, such as education,
language studies (Parutis, 2014), novelty seekiagsonal relationships, cultural
preferences, climate considerations and many nidre.same pair of European
countries may therefore generate quite diversedafmigrant exchange. Flows
of Portuguese labour migrants pursuing higher waayes Portuguese students
enrolling in British universities, for example, mdws of UK retirees seeking
the sunnier climate and lower living cost of livimgPortugal.

This paper adopts the concept of the world migraiystem (Zlotnik, 1999).
The world system theory assumes that the geograplaigout of the migrant
stocks reflects centre/periphery relations in tlegldvsystem. The world migra-
tion system consists of a group of receiving (Uguatonomic-core) countries
that are linked to a set of sending countries Iatikely large flows and counter-
flows of migrants. We argue in this paper that sistem of the intra-European
network is a specific substructure of the world raigpn system (DeWaar&im
and Raymer, 2012). The most tangible benefit ofsystem approach is that it
does not consider migration flows as mere reactionscome and employment
differentials, but instead it ‘forces the researsh® consider both origin and
destination contexts and the relationship betwéemt (Bakewell, 2014). The
concept of a migration system highlights ‘the deeelinkages between places,
including flows of information, goods, services aidéas, as well as people’
(Fawcett, 1989, p. 673). The geographical layoumajration flows is deter-
mined by a set of political, economic, linguistiedacultural relations between
periphery and centre (the latter often is a formelonial power). The basic
structure of the institutions governing migratidaws is relatively stable, but
these institutions are subject to dynamic changdituitional change may either
reduce or reinforce migration flows within the n@ijon system. Increases in
flows between two countries, for example, may leathe development of more
frequent and cheaper travel connections. Improvésmientravel, in turn, rein-
force migration flows and increase migrant stodksreases in migrant stocks
may strengthen cultural linkages between counares lower, for instance, the
psychological costs of migration (Jenissen, 2004.38).

We consider the original contribution of this pape be in identifying the
importance of the connectivity factors in determgthe geographical layout of
the intra-European migration network. Our reseanclicates that connectivity
factors are more important than push-pull fact@sdaterminants of the geo-
graphical distribution of the intra-European migratocks; this paper is meth-
odologically innovative in its analysis of the raé connectivity factors. While
this is not the first work to highlight the imponize of connectivity factors (see



for example Fawcett, 1989; Jenissen, 2007) ourysisais far more strongly
focussed on connectivity, and methodologically npooates more variables (see
Table Al) than many other macros-scale analyses.

The first stage of the analysis examines gens¥atls in spatial polarisation,
and how these have changed over time, using batrigéve statistics and net-
work theory analysis. The network analysis bringgesh perspective to the
spatial analysis. To the best of our knowledge ithithe first time that network
science has been used to analyse the intra-Europggation network system.
Three different metrics are used to analyse thear&ttopology. The modularity
and density statistics indicate that while the allefensity of the intra-European
migration network has increased, the network has hecome more fractured
into particular large-scale clusters (modules). Blasic topology of the intra-
-European migration network, however, did not cleamgich across the periods
1997 — 2004 and 2005 — 2013.

The second stage uses traditional methods ofssigreand factor analysis to
establish the major determinants of the geograplagaut of the intra-European
migrant stocks. Most quantitative studies on nai@mnd regional levels refer to
the conventional push-pull variables such as uneynpént and economic activity
rates, GDP disparities, household incomes and #@ducéPedersenPytlikova
and Smith, 2008; Fagiolo and Mastrorillo, 2013; desmann and Leitner, 2015).
The network effects usually are modelled via laggudummies, former colonial
relationships (Hooghe et al., 2008) and/or spdistinces (Dennett and Wilson,
2013; Sardadvar and Rocha-Akis, 2016). In thisystugk try to go beyond the
conventional push-pull framework. We recognisedhersity of migration mo-
tivations and explore the potential of novel daiarses for explaining the geo-
graphical layout of the intra-European migratioriwagk. The set of conven-
tional push-pull variables is completed with datetlee psychological and social
determinants of migration (coming from the Europ&amtial Survey), and data
on network structures and connectivity in termsgebgraphic, economic, and
linguistic distance. A focus on the intra-Europeaigrant stocks helped to over-
come some limitations conventional gravity modeisaainter when modelling
migration from less developed countries to devalopees. The Eurostat, OECD,
European Social Survey and Eurobarometer surveygide a rich source of
data on the monetary, non-monetary and networkrmétants of migration
between the 31 European countfies.

2 The 31 countries include Austria (AT), Belgium (BBulgaria (BG), Croatia (HR), Cyprus
(CY), Czech Republic (CZ), Denmark (DK), Estonia YBEnland (FI), France (FR), Germany (DE),
Greece (GR), Hungary (HU), Ireland (IE), Icelan8)(lltaly (IT), Luxembourg (LU), Netherlands
(NL), Latvia (LV), Lithuania (LT), Malta (MT), Nonay (NO), Poland (PL), Portugal (PT), Romania
(RO), Slovakia (SK), Slovenia (SlI), Spain (ES), 8em® (SE), Switzerland (CH), and United King-
dom (UK).



We propose three hypotheses:
H1: Prior to the Eastern enlargement, income and empkat differentials were
relatively low within the EU and insignificant iertns of explaining the geo-
graphical patterns of intra-European migrant stock$ie income and employ-
ment differentials became significant after the £astern enlargement and the
opening of access to labour markets by the EU-18bas

H2: The intra-European migrant stocks are responsivedionectivity variables

such as established patterns of trade in goodswledge exchange and tourist
flows. The connectivity patterns reflect the ceipeephery economic and cul-
tural relations between key European powers (UK, d&f DE) and have re-

mained relatively stable over decades.

H3: Rapid and significant increases in the total migratocks of selected desti-
nations, inter alia, are explained by the increasegortance of language con-
siderations. Language competences were importatit lmorelation to neigh-
bour-country flows and the UK-centred flows. In@ed levels of migrant stocks
in the UK are associated with the establishmeri&rglish as a global language
and also with the dominant position British univies have in the European
market for tertiary education.

1.2. Geography of the Intra-European Migration System

There has been significant growth in the stockiminh-European migrants in
the last two decades. The average annual stockased from 9.1 million in the
period 1997 — 2004 to 13.7 million in the period206- 2013 in the EU (Euro-
stat, 2016). The spatial distribution of the inEaropean migrant stocks is quite
uneven and follows an exponential distribution. Blrerage stocks were 10,882
and 16,085, but the median ones were 833 and 854 iperiods 1997 — 2004 and
2005 — 2013 respectively. As was observed, the HaHern enlargement gener-
ated substantial increases in total stocks, busttiek distributions changed little.

The Eurostat and the OECD data indicate that tt@-European migrant
stocks are highly concentrated. Six migration desibns (UK, FR, DE, CH, IT,
ES) attracted over 75.4% and 75.9% of all intragfean migrants in the peri-
ods 1997 — 2004 and 2005 — 2013 respectively. dfifigestinations attracted
95.9% and 95.8% of all intra-European migrantshim pperiods 1997 — 2004 and
2005 — 2013 respectivelywe further refer to the abovementioned six coastri
as the ‘core’ and fifteen countries as the ‘cent&iares of the core in total mi-
grant stocks were broadly stable throughout the@er997 — 2013, despite the
overall growth in numbers and the EU’s easternrgelaent, suggesting the
persistence of some underlying determinants.

3 The centre is defined to be the AT, BE, DE, DKFR, IE, IT, LU, NT, NO, ES, SE, SW and UK.



The overall volume of the intra-European stockmogrants increased 1.52
times across the periods 1974 — 2004 and 2005 3. Z@ible 1 highlights three
main trends in the geographical structure of ti@iEuropean migrant stocks:

« First, centre to centre stocks accounted for thgekt share of total stocks
in the 1997 — 2004 period — by far. Following tlemgecutive waves of EU en-
largements in the 2000s that effectively incorpegtatew countries into the EU’s
labour market, the numbers of migrants from these countries increased sharp-
ly between 1997 — 2004 and 2005 — 2013: 2.87 ti@essequently, the volume
of periphery-centre stock movements almost matcleatre-centre movements in
the period 2005 — 2013. Centre to periphery anglpery-periphery movements
were quite low, and generated about 4.2% of ttbaks in both periods.

« Secondly, the 2004 EU Eastern enlargement genesatestantial increases
in migrant stocks after 2004. Stocks originatinghia East accounted for 20.1%
of the total stocks in the period 1997 — 2004, 3R10% in the period 2005 —
2013. Eastern originating stocks partially replattexbe originating in the South.
The share represented by the South-originatingkstdcopped from 39.4% in
1997 — 2004 to 26.6% in 2005 — 2013. The Eastelargament of the EU was
the most significant event affecting intra-Europ@sigration — since the 1960s.
Free movement of workers helped to ease the imbagdawhich existed across
the EU labour markets (Kahand®ytlikova and Zimmermann, 2016; Kahanec
and Zimmermann, 2016) and was reflected in subatantreases in the num-
bers of EU-10 nationals in the EU-15 countries. 8&t-15 Members opted for
gradual access to their labour markets by EU-li@ecis* The gradual opening
of labour markets was reflected in uneven increaseébe numbers of EU-10
nationals in the EU-15 countries. The average drstoaks of EU-10 nationals
in the EU-15 countries increased from 1.82 to Sitfion across the periods
1997 — 2004 and 2005 — 2013 (Table 1). Income-drivégration, no doubt,
generated substantial stocks of immigrants in thelk countries, but the in-
crease in migrant stocks had some distinctive ggigcal patterns. The UK,
Italy and Spain, for example, received by far tighést inflows of immigrants
from the East. This may indicate the importancéaofjuage considerations in
the geographical layout of intra-European migrdoivé. The impact of cross-
-border flows, on the other hand, was less importhan expected (see also
Galgoczy L eschke and Watt, 2009, p. 14).

4 The EU-10 countries include the Czech Republioy&tia, Poland, Hungary, Slovenia Lithua-
nia, Latvia, Estonia, Romania and Bulgaria. IreJeé®ieden and the UK opened their labour markets
immediately after EU eastern enlargement in 200MeSEU-15 countries negotiated gradual adapta-
tion of their labour markets: Greece, Spain, ItBlgrtugal and Finland opened in 2006, Luxembourg
in 2007, France in 2008, and Belgium and DenmarRG@9 and Germany and Austria in 2011.
Romania and Bulgaria obtained access to labour ngairkétaly in 2012 and in the UK in 2014.



« Thirdly, intra-European migrant exchange was infednalso by geograph-
ical and linguistic proximity. Neighbour-country ahanges accounted for some
40.2% and 31.9% of the total exchanges in the geri®97 — 2004 and 2005 —
2013 respectively. The decrease in the relativeomapce of neighbour-country
exchanges between the two periods is related tcsitiréficance of long-haul
migration from the Eastern members of the EU toUKe Italy, and Spain after
2004. Knowledge of the host-country language isednemely important pre-
condition for finding a job and/or integration intbe host country’s society.
Here we apply two concepts of linguistic proximifyhe narrow concept refers
to pairs of origin-host countries where at leaskl16f each population speaks
the same language (e.g. Germany and Switzerlar).bfoad concept applies
to pairs of origin-destination countries where edst 10% of each population
speak a language from the same language familyn{@ec, Romance, Slavic,
Greek or Finno-Ugric). We assume, here, thatdiaisier to understand and learn
a language from the same language family thantib iearn/understand a lan-
guage from a different language family. The inttadpean migrant stocks
which had a broad language proximity to their famintry generated over 50%
of total migrant stocks in both periods, which pates the importance of lan-
guage considerations in migration decisions.

Table 1

Average Annual Intra-European Migrant Stocks (million persons and per cent of total)
Flow type 1997 — 2004 2005 -2013 Growth rates: 200 2013 to 1997 — 2004
Total stocks: 9,064,398 | 13,736,256 1.52

Stocks by position within
the migration system

centre to centre 5.57 (61.5%) 6.64 (48.4%%) 1.19
centre to periphery 0.13(1.5%) 0.22 (1.6%) 1.68
periphery to centre 3.12 (34.4%) 6.52 (47.5M) 92.0
periphery to periphery 0.24 (2.7%) 0.35 (2.6%) 441,
Stocks by region of origin:

Middle Europe 2.55 (28.2%) 3.33(24.2%) 1.30
Eastern Europe 1.82 (20.1%) 5.23 (38.0%0) 2.87
Northern Europe 1.12 (12.3%) 1.53 (11.1%) 1.37
Southern Europe 3.57 (39.6%) 3.65 (26.6%) 1.02

Stocks by geographical
and language proximity

neighbour countries 3.64 (40.2%) 4.38 (31.9%) 01.2
language proximity (narrow|| 1.96 (21.6%) 2.21.1%6) 1.13
language proximity (broad) | 4.88 (53.8%) 6.94 %56) 1.42

Notes The centre is defined to be the AT, BE, DE, DK, R, IE, IT, LU, NT, NO, ES, SE, SW and UK. All
other countries are considered periphery countrigbe intra-European migration network. East ifirdel as
CzZ, HU, PL, SK, SI, LT, EE, LV, RO and BG. Southdigfined as ES, IT, PT, EL and CY. North is defimasd
UK, IS, DK, NO, SE, and FI. Middle is defined as [HR, BE, NL, LU, CH and AT. Countries separated by
sea distance were considered neighbours if corthe@ebridge (DK-SE) or tunnel (UK-FR) and when tea
distance was shorter than 100 km. Language proxi(narrow) was established for countries whereeast
10% of each population spoke the same languagebiidaa concept applies to pairs of origin-host ¢oes
where at least 10 % of the population of each agspioke a language from the same language fai@#y-(
manic, Romance, Slavic, Greek and Finno-Ugric).

Source Authors’ computation based on the Eurostat an@DHBEata for 31countries.
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The overall pattern of centre and periphery exbibiboth continuity and
change in 1997 — 2013. The continuity is eviderthi persistent importance of
the six destination countries, despite the ovarglid expansion of migration
flows. However, there were also changes in the napee of individual centre
countries, and in their connectivity to their phepes. Italy, Spain and the UK
were the major targets for intra-European migratltaly and Spain emerged as
principle destinations for inflows from Romaniaexf2004 (Figures 1 and 2).
The UK accounted for a substantial increase iratieolute stocks of intra-Euro-
pean migrants (1.95 times). In contrast, stocksegmed by only 1.07 times in
France, and 1.05 times in Germany between 199704 26d 2005 — 2013. This
development documents the increasing importancénglish as a global lan-
guage and the dominant position of the UK on theopean market for tertiary
education (Hypothesis 3).

Figure 1

Network Diagram for Intra-European Migrant Stocks in 1997 — 2004
(stocks over 4,000 migrants)
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Note: All flows have the colours of their sending module
Source Authors’ computations.
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Figure 2
Network Diagram for Intra-European Migrant Stocks in 2005 — 2013
(stocks over 4,000 migrants)
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Note: All flows have the colours of their sending module
Source Authors’ computations.

2. The Network Analysis

Focussing on the changes over time, the migramckstare analysed using
a network science approach (Easley and Kleinb&rgQy utilising the concepts
of nodes, edges, degrees and weighted degrees tThaesiderations were ap-
plied to the matrix of inflows and outflows frometl81 European countries.

This chapter first examines the topology of theaEuropean migrant net-
works — the construction of the networks and hoe different nodes in each
network are connected to each other and how theyremicate. The nodes of
the networks are European countries sending/rewestocks of European citi-
zens. Each node has a degree, which is the nunfilmmaections (edges) the
node has to other nodes. Countries with a highesdegf centrality are more in-
terconnected within the intra-European migratioohexge. In directed networks
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(such as flows of migrant between countries), eamthe (country) has two de-
grees: an in-degree and an out-degree. Any outdtomgfrom countryA is an
ingoing flow to countryB, C, D,...,Nso that the mean in-degree and the mean
out-degree are always equal in directed graphs.d€geces can be weighted by
edge thickness (volumes of flows). The weightedégree of a noda, for ex-
ample, is the sum of all stocks of intra-Europeagramts in countnA.

Three different metrics were used to analyse #teark topology. The dif-
ferent metrics offer different views on the geodpiapl pattern of intra-European
migration:

» Metric A considers only stocks higher than 4,000 migrantss® essential-
ly maps the largest migrant stocks in Europe. Thexee some 201 stocks with
4,000+ migrants in 1997 — 2084 hese 201 stocks accounted for 95.7% of the
total migrant stocks in the abovementioned petio@005 — 2013 the number of
stocks with 4,000+ migrants increased to 255. TIg&fe stocks accounted for
96.7% of the total migrant stocks in 2005 — 2012trd A was used to produce
Figures 1 and 2. These diagrams of stocks oveO4Q@ly are presented, in par-
ticular, for reasons of clarity. The full depictiai the network would require
31 x 30 = 930 edges, most of which would be quitals As for the quantitative
analysis, metric A favours big countries with higimber of sizeable stocks, but
works less for small countries.

« Metric B considers stocks of over 0.1% of the sending eglsnpopulation
and measures the intensity of outmigration fromhesending country. Some
small countries generate few flows with 4,000+ wigrants, yet they have
a significant intensity of outmigration. There weame 129 migrant stocks rep-
resenting over 0.1% of the sending country’s pamran 1997 — 2004 but 176
in 2005 — 2013. Metric B favours small countrieshwielatively high outflows
of migrants, but works less well for big countries.

» Metric C records the five largest stocks by the sendingicis and de-
scribes the geographical preferences of the emifyfesric C is a compromise
between metrics A and B. Total 155 stocks in me@iencompass 85% of
all intra-European stocks. The metric C is usedhm quantitative analysis in
chapter 3. The metric C copes with lower data htiohs (related to explanatory
variables) than metrics A and B.

Statistics for the metrics A, B, and C are presgribh Table 2. There were
four main findings.

First, there is a very high level of interconnewtiwithin the 31 countries.
Starting at the simplest level of analysis, theaswan increase in treverage
degree(average number of connections for each countoyh f£2.968 in 1997 —

® Threshold 4,000+ was chosen as to capture atd8&sof the total flows in each time period.
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2004 to 16.452 in 2005 — 2013 for metric A, andrfr®.323 to 11.355 for metric
B. This trend was also reflected in an increasgraph densitythat is, in the
proportion of the maximum possible number of edgas a node (on a scale of
0 to 1). The graph density increased from 0.216.874 between 1997 — 2004
and 2005 — 2013 for metric A and from 0.139 to 0.&8 metric B. An increase
in the average degree was accompanied by an ieciedkeaverage weighted
degree (average stocks of intra-European migrants in ezmimtry) for both
metrics A and B. The network density, of coursepaims constant if only the
five largest stocks in terms of sending countries @nsidered (metric C). The
modularity and average clustering coefficients, &esv, increased also for metric
C despite the constant density of the network.

Secondly, confirming the evidence in Table 1, ¢hemas an increase in the
values of the average clustering coefficient whiraflicates how nodes are em-
bedded in their neighbourhood. The average clugtardefficient (scale 0 to 1)
increased between the two periods for all threerioset The statistics on
weighted degrees, network density and clusterinigicate that the intra-Euro-
pean migrant exchange (i) increased in absoluteste(ii) diversified in terms of
the numbers of countries and flows involved in éiehange, and (iii) improved
in terms of the interconnectivity among Europeanntoes.

Table 2
Network Topology for Intra-European Migrant Stocks in 1997 — 2013
Network overview 1997 — 2004 2005 - 2013
Metric A: Stocks over 4,000 persons from sending cotry
No. of observed stocks 201 255
Average degree 12.968 16.452
Average weighted degree 279,643 428,564
Graph density 0.216 0.274
Modularity 0.260 0.257
Avg. clustering coefficient 0.561 0.571
Metric B: Stocks over 0.1% of the sending country’opulation
No. of observed stocks 129 176
Average degree 8.323 11.355
Average weighted degree 234,918 391,328
Graph density 0.139 0.189
Modularity 0.394 0.419
Avg. clustering coefficient 0.401 0.457
Metric C: Five largest stocks from sending country
No. of observed stocks 155 155
Average degree 5 5
Average weighted degree 251,364 370,399
Graph density 0.167 0.167
Modularity 0.273 0.303
Avg. clustering coefficient 0.480 0.520

Source Authors’ computations using Gephi software.



14

The third finding relates to the structure of tietwork. Modularity statistics
have been used to measure the strength of theadivs the network into com-
munities (modules or clusters).

Communities are characterised by dense connedtietvgeen nodes within
the communities, and sparse connections with atbdes. The modularity of
the network slightly decreased for metric A andtgly increased for metrics B
and C between the two observed periods. The nundbensdules dropped from
5 to 4 for metric A between the two periods. Metkigs the most relevant for
the modularity statistics, as it covers over 95%hef total intra-European mi-
grant stocks.

Fourthly, in some complex networks (e.g. interoai trade networks), the
high-degree nodes tend to form ‘cliques’ which hawere interactions with
equal or higher degree nodes — the so-called dligh-phenomenon (Barrat et al.,
2004, p. 3751).

The rich club concept refers to the confining tlenges to those between
small numbers of big players. Fagiolo and Masti@(013) analysed the Unit-
ed Nations database of more than 230 destinatiantges and territories from
across the globe in the period 1960 — 2000. Thagddhe world-wide migrant
network poorly concentrated with no evidence ofriah*club’ phenomenon.
Major destination countries receive most migrafibims from a high number of
developing countries. The contributing countriesturn, have on average a low
number of inflows and/or receive a small stock afnants. The network of in-
tra-European migrants is quite different from therld-wide network of mi-
grants: a ‘rich club’ pattern is very evident. Eaohes between the six major
destinations accounted for 61.5% and 48.4% of ¢ted flows in the two ob-
served periods (Table 1). The modularity and dgnsiatistics indicate that
while the overall density of the intra-European raig network increased across
these periods, the network became more fracturem particular large-scale
clusters.

The basic topology of the intra-European migrattvork did not change much
between the periods 1997 — 2004 and 2005 — 2018 average migrant stocks
per country accounted for fairly similar exponehtistributions (85,667°°™
versus 58,9338 and the whole network was dominated by a ‘richbtl
structure. The topology of the network relies ocomplex and stable set of
long-term institutions, such as culture and langugigpximity structures, and/or
established pathways for trade in goods and knayelédypothesis 2).

% The modularity measure is computed as the numbdinks in each community minus
the number of links in the same groups in a graplere the links were redistributed randomly
(Newman, 2006).
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The major patterns exhibited by intra-Europeanramig stocks in the two
time periods are visualized using network diagrafiee network diagrams pro-
duced for metric A help to identify the gravitatioentres of migrant inflows and
important communities (clusters). A layout algamitiplaces connected nodes
closer together than unconnected ones and highlhstering-by-attribute. The
Fruchterman-Reingold (FR) layout algorithm was usedrrange the nodes and
edges in a web (Figures 1 and 2).

The network diagrams point to two main findingsst they confirm visual-
ly, and in terms of individual edges and nodes, titaad patterns observed in
Table 2.

There is a distinctive pattern of core and perijgsein both diagrams, where
the core is formed by the UK, Germany, France, £#liand, Italy and Spain
in 1997 — 2013. Secondly, there are also strongreeentre flows within the
modules (DE-CH, DE-AT, FR-CH, BE-FR, IE-UK). Manhese flows seem
to be based on language proximity, geographicakiprity and/or economic
connectivity.

 Five modules emerged in the period 1997 — 2004th@ JGermany-centred
module with major inflows from Poland, Austria, ftaand Greece; (2) the UK
and Spain-centred module — Ireland, the Nordic tre@gand Spain were major
contributors to the UK, while Romania and Portugale major contributors to
Spain; (3) the France-centred module (with Portegal Switzerland the main
contributors); (4) the Belgium-Netherlands modaed (5) a small, but distinc-
tive Czech-Slovak module (Figure 1).

- The Eastern enlargement initiated certain reconditions of the network
modules. Four module configurations were estaldisimethe period 2005 —
2013: (1) The Germany-centred module changed velstilittle — Austria,
Hungary, Italy Greece and Poland remained the n@jotributors to stocks of
foreign populations in Germany, while Germany imsiagly contributed to
Switzerland; (2) the UK-centred module accounted domajor increase in
migrant stocks. In addition to the traditional admition from Ireland, the UK
benefited from influxes of Poles, Czechs, Slovakd aitizens of Baltic and
Scandinavian countries; (3) ltaly and Spain forngedlistinctive southern-
European module with major contributions from Roimaand Bulgaria; and
(4) The France-centred module merged with the BelgNetherlands module
(Figure 2).

" The FR algorithm belongs to a family of force-dteetlayout algorithms. These algorithms
use attractive and repulsive forces to minimizeahergy of the system by moving the nodes and
changing the forces between them. In the FR theddutme force vectors determines the direction
a node should move. The nodes’ positions stabilisen the energy of the system is minimized
and the system reaches an equilibrium state (Feudlan and Reingold, 1991).
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3. The Determinants of Intra-European Migrant Stocks
3.1. The Sample and Variables

The second stage involved the modelling of therddhants of the migration
stocks distributed between the 31 European cogntfiee main data source in
this paper is the Eurostat database on Europdaendstliving in other (non-native
to them) EU member states. Data on the dependehtndlependent variables
were only available for 31 European countries lier period 1997 — 2013. Some
small countries (including Lichtenstein, Macedordad Serbia) were excluded
from the analysis because of data limitations.

Most studies on international migration use gsawiodels based on annual
panel data, and consider either all or only thegdst binary flows between coun-
tries of origin and destination (Pedersen, Pytl&kand Smith, 2008; Mayda,
2010; DeWaard, Kim and Raymer, 2012). Gravity medesed on panel data,
however, have their own problems. They usually dogo beyond income dif-
ferentials, employment opportunities, and a limisetl of set of other explanato-
ry variables, such as population size and/or plysitstance — for a cross-sec-
tion of sending and receiving countries. The gsamibdels and pooled ordinary
least squares (OLS) estimators used to neglectintlieidual heterogeneity
amongst the different countries involving factousls as culture, language, ge-
ography etc. that might have an important impactgration (Alvarez-Plata,
Briicker and Siliverstovs, 2003, p. 20). A focustioa largest binary flows helps
to explain a substantial part of international ratgm flows. However, it is of
less use in explaining the geographical distribut flows. It also tends to ne-
glect outflows from minor countries. Some largelsstudies consider all avail-
able flows between countries of origin and desiimatPedersen, Pytlikova and
Smith (2008), for example, analysed immigratiorwioto, and immigration
stocks in, 26 OECD countries from 129 countrieson§jin. Such studies are
necessarily limited by the lack of available datarhany explanatory variables.

Instead of traditional gravity models, this studyers to an approach devel-
oped by Alvarez-Plata, Briicker and SiliverstovsO@&0 It models the migration
function as

mst, = f(EV)
where
mst, — the share of emigrants from country,
h  —residing in country;

EV - avector of explanatory variables.

The removal of visa and travel barriers and imprognts in the availability
of cheap air travel have significantly boosteddrfuropean migrant exchange
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since the 1990s. Every European country has migrahib come from other
European countries. A full analysis of all the flowvould have resulted in
a matrix of 31 origins by 30 destination countitigsl7 years. However, data for
some years were missing, and there were only nfloars between mutually
distant smaller countries (e.g. Latvia and Greages)lting in erratic annual
changes. Small stocks of migrants from more distanintries sometimes are
underreported, or represent missing data. Thisystiaerefore does not aim at
analysing the full matrix of origin by destinati@ountries. It opts for a rather
different approach and computes the proportiomeftotal migrant stocks of the
top five destination countries which come from eachntry of origin (metric C
from chapter 2, and Table 2). The five major desgtoms for each country ac-
counted for some 80%, and in some cases, for 90%edotal outflows of each
country. The final matrix comprised 31 sending daes by the five top destina-
tion countries, providing matrices of 155 cells &axch time period. This set of
matrices accounted for 85% of the intra-Europeagramion found within the
sample of 31 European countries — in 1997 — 20k dpproach is less powerful
for explaining the total volume of migrant exchaniget works better for identify-
ing the factors which are important for explainthg geographical distribution of
migrant stocks. Annual averages were producedvoreriods: 1997 — 2004 and
2005 — 2013. This also helped to overcome someedirnitations in the availabil-
ity of time-series data for the independent vaeapas discussed below.

The EU member states generate migration outfldw®xy diverse sizes and
intensities. Germany, for example, generated sor®é tillion migrants who
live in other European countries, but the proportid out-migrants in the total
German population was only 1.3% in the period 20@D13. Latvia generated
a mere 0.14 million emigrants, but the proportiéh.atvian out-migrants in the
total Latvian population was 6.4% for the samequerSome Eastern EU mem-
ber states generated massive migration outflowh botabsolute and relative
terms. Romania, for example, had 1.92 million sfditizens, or 9.3% of its total
population, abroad in 2005 — 2013.

We used two dependent variables when analysingebgraphical distribu-
tion and intensity of migrant flows:

» Dependent variable 1 consists of the percentagtsedbtal outmigration of
a country going to each of the top five destinatmuntries. This variable
measures the simple geographical preferences ehimmants. Dependent varia-
ble 1 proxies international migration flows by $tecof foreign nationals by
country of birth, and therefore includes nationalso have already acquired
destination-country citizenship. Where this datss wiaavailable, the ‘stock of
foreign nationals by nationality’ was used instead.
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- Dependent variable 2 represents the numbers of @a@gin country’s citi-
zens resident in the top five destination countnesighted by the total popula-
tion of the origin country. The variable therefaecounts for both geographical
structure and the intensity of out-migration. Thésiable is also used by Alva-
rez-Plata, Briicker and Siliverstovs (2003).

This choice of explanatory variables reflecteduagstions made according
to the human capital and network theories of irggomal migration. Pedersen,
Pytlikova and Smith (2008) found that migratiorvikobetween OECD member
countries and developing countries responded tdréitional economic deter-
minants (disparities in GDP and unemployment ratas) cultural and linguistic
distance turned out to be important as well. Mudrendata are available for
intra-European migration. In addition to the data@DP, the Eurostat provides
several measures of wages and unemployment, andlaa on social benefits.
We computed seven push-pull variables relateddonme motives for migration.
These variables included four measures relatesidonme gaps: (1) per capita
GDP at purchasing power parity, (2) average netthiprwages for a single
person with no children, (3) average net monthlygegafor a married person
with two children, and (4) average levels of sobiahefits. Variable (1) is a con-
ventional measure which has been used to evaloabenie disparities in many
world-wide studies. Variables (2) and (3) can bedufor direct measures of
wage disparities. Variable (4) refers to Borjasied (1999) — that welfare pay-
ments are a pull factor for immigration from lowecome countries. Three
push-pull measures targeted employment dispaliitetg/een countries of mi-
grant origin and destination: (5) total unemployimeates, (6) unemployment
rate for young people up to age 25, and (7) thg-tenm unemployment rates.

A further group of push-pull factors is relatedite monetary and non-mone-
tary costs and returns of migration, drawing pattidy on human capital theory
(Sjasstad, 1962). Non-monetary factors influendirtgrnational migration are
approximated by six variables drawn from roundshef European Social Sur-
vey (ESS, 2002 — 2012). These are national avefagelfe satisfaction; satis-
faction with the quality of education; satisfactmith the current economic per-
formance of a country; opinions on the state of abentry’s democracy; and
self-reported levels of personal trust and hapgineariables 8 — 13). Each
push-pull variable is expressed as a ratio of sgjidéstination country values
for each particular indicator.

We further define nine connectivity variables.this paper ‘connectivity’ is
understood in terms of geographic, linguistic, andnomic distance. Connectiv-
ity refers to the various communication channelsctviiwo or more countries
use for the exchange of people, goods and knowlétlgassen, 2007). As for
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economic connectivity, shares of total merchandmg@orts and exports provide
a proxy for geographical patterns in internatiotratle (variables 14 and 15).
Trade and migration seem to be very interconne@&eadeta-analysis of 48 stud-
ies on international trade and migration (Gencl.e2@11) indicated that immi-
gration boosts trade, but the question remain aghiat extent the estimated
correlation is indicative of a truly causal effednderson (2015) studied bilat-
eral labour migration and trade flows in the EU&8a. Results suggested that
not only does migration affect trade, but alsotbifal trade affects labour migra-
tion. Three indicators of patent flows were usednaasures of knowledge con-
nectivity: foreign ownership of domestic inventionsvhich is equivalent to the
export of patents (variable 16); domestic ownerstfipforeign inventions —
which is equivalent to patent imports (variable;laf)d the numbers of patents
having foreign co-inventors — a measure of mutaskarch co-operation (varia-
ble 18). Data on patents proxy flows of knowledg&e assume that there is an
affinity between human migration flows and, for exde, international scien-
tific and technological co-operation and the knalge spill-overs in business
and research.

Personal (tacit) knowledge of a foreign countqy&ople is approximated by
tourism data: specifically the numbers of nighterggby nationals from destina-
tion countries in the migrants’ home countries iglale 19). Two variables were
used in relation to language knowledge. The 20@b20112 Eurobarometer sur-
veys provided data on languages known, and languagesidered useful to
know other than mother tongues (variables 20 andSdatial proximity (varia-
ble 22) was used as an indirect measure of transpsts, and was expressed as
road distance (in km) between the capital citiesaamtries.

The importance of the push-pull and connectivigtedminants for intra-
European migration was analysed in three stepgs®eaorrelation coefficients
were used to establish the important explanatoriables. Factor analysis was
used to deal with potential multi-co-linearity anetuce the large number of
explanatory variables to a smaller number of factbmally, factor scores were
used as inputs to linear regression models.

3.2. Correlation Analysis

It was found that 8 and 13 of the 22 Pearson tative coefficients existing
between the independent variables and the dependeables 1 and 2 were
higher than 0.1 and significant at the 0.05 lergbériods 1997 — 2004 and 2005
— 2013 respectively (Table Al):

» Dependent variable 1 follows the geographical disgdeof migration stocks
only. The variables representing economic conniegti{trade), knowledge
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connectivity (patents), tourism connectivity (nigisjpent) and language connec-
tivity generated Pearson coefficients above 0.1bfih periods. Both traditional
push-pull variables (income and employment disjgglitand the non-monetary
costs and returns of migration turned out to bégimficant for both periods.
Most migrant exchange happens within the ‘rich thaembers of Europe. The
European centre countries account for relativelnwdgenous economic and so-
cial environments and generate relatively low ptiégifor income-driven migra-
tion. Moreover, flows by labour migrants from sothnorth are often counter-
balanced by flows of life-style migrants from notthsouth.

» Dependent variable 2 represents both the struettdethe intensity of mi-
gration flows. For the period 1997 — 2004, the emtinity variables 14 — 21
(trade, patents, nights spent and language skilts)ed significant and generat-
ed Pearson coefficients above 0.1. The push-puialMes generated quite low
correlation coefficients for this period, 1997 -020 The disparities in wages,
employment level and quality of life determinantsre/too low to generate in-
tense migration flows among the EU-15 member coesitrThe situation
changed after the Eastern enlargement in 2004 maatisparities between the
East and West were substantial and generated vugsation flows. The non-
-monetary costs and benefits of migration also sekimportant for this intensi-
ty of migration flow. All correlation coefficienteave the signs which were ex-
pected for them in Table Al. Correlations coefintgefor the wage disparities,
for the ESS variables for self-reported levels efspnal happiness, for satisfac-
tion with the current economic performance of tberdry, for life satisfaction
and opinions on the state of the country’s demgceaie all negative, indicating
that Europeans prefer migrating to countries witlhér wages and a better qual-
ity of life.

The correlation analysis indicated that connetgtifactors show stronger
associations with intra-European migration flowarthdo traditional push and
pull factors when the intensity of flows is taketo account. When the ‘pure’
structure of destinations is taken into accourd,dbnnectivities in tourism, trade
and knowledge flows are significantly correlatedhwhe geographical structure
of the intra-European migrant stocks. Also impartare language connectivi-
ties. These reflect both globalities in the formcehtres of gravity (Mahroum
2000) in respect of economic variables, and redjispatialities in terms of lan-
guage. As for the traditional push-pull factorsgevalisparities turned out to be
important for explaining changes in migrant stoaker the EU’s Eastern enlar-
gement. Disparities in GDP levels, unemploymenelewand welfare payments,
on the other hand, proved insignificant in termsnaofttivating the intra-European
migration flows in both periods.
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3.3. Factor Analysis and Regressions

We have used a high number of independent vasahlerder to explain
variations in the structures and/or intensitiesnajration flows. Some independ-
ent variables are mutually inter-correlated. Merahise imports and exports, for
example, generate Pearson coefficients of 0.85498% — 2004 and 0.872 in
2005 — 2013. The factor analysis was used to déal twe multi-co-linearity
amongst the independent variables, and in ordeedoce these to a smaller
number of factors:

« For the period 1997 — 2004, the connectivity vdealsegarding merchan-
dise trade (nos. 14 and 15), patents (nos. 16 add@hights spent (no. 19) load-
ed on Factor 1 (‘Connectivity’). Two language vates (nos. 20 and 21) loaded
on Factor 2 (‘Languages’). The language variablescarrelated, because the
language which is considered useful usually overhagh the first or second
language known (except for the mother languagejtdfa 1 and 2 explained
47.6% and 23.9% of the total variance for depengariibles 1 and 2 respec-
tively in the period 1997 — 2004. The compositidrfactors was identical for
both dependent variables (Table A2).

« As for the period 2005 — 2013, the same connegtauitd language varia-
bles generated almost identical Factors 1 and @€ctivity’ and ‘Languages’)
for dependent variable 1. Factors 1 and 2 expladfeti% and 27.9% of the total
variance respectively in period 2005 — 2013 (T#8%& Moreover, two variables
on wage disparities (nos. 2 and 3), and four EStblas (nos. 8, 9, 10 and 22)
combined in Factor 3 (‘push-pull’). Factors 1, 2d@hexplained 27.8%, 13.8%
and 36.7% of the total variance respectively inakde 2 in the period 2005 —
2013 (Table A4).

Both the Kaiser-Olkin-Mayer (KMO) test and the Betr sphericity tests
confirmed that the factor analysis produced satisfg solutions (see Tables
A.2, A.3 and A.4 in the Appendix).

The factor scores were used as inputs to therliegaessions which were run
for both of the time periods: 1997 — 2004 and 20@®13 (Table 3):

 The regressions explained 49.1% and 31.9% of tlaé ariance in the de-
pendent variable 1 in the periods 1997 — 2004 &b 2- 2013 respectively.
These levels are relatively high given the sigafficdiversity of the intra-Euro-
pean migration flows. The diversity of migration tiwes increased in the period
2005 — 2013 as compared with that of the previearsg — after the new mem-
ber countries obtained access to the labour and/kdge markets of Western
Europe. Labour migrants, welfare seekers, butteld@ry students and life-style
migrants were behind substantial increases in twoigkant stocks in Europe.
Increased diversity of migration motives was likeybe behind decreases in the
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total explanatory power of regression in the pe@06@5 — 2013 as compared to
1997 — 2004.

» The regressions explained 18.0% and 16.6% of tlaé tariance in the de-
pendent variable 2 in the periods 1997 — 2004 &b 2- 2013 respectively.
Dependent variable 2 is more complex than dependeigble 1, as it represents
both the intensity and the geographical structdirmigration flows. Variable 2
therefore possesses generally lower levels of agpbay power than variable 1.

Table 3
Linear Regression of Push-pull and Connectivity Faors
1997 — 2004 2005 — 2013
Variable 1 Variable 2 Variable 1 Variable 2
Beta t Sig | Beta| t Sig | Beta t Sig | Beta| t Sig

Constant 15.3380.000 5.474| 0.000 14.456| 0.000 9.087( 0.000
F1
Connectivity | 0.669| 10.651| 0.000| 0.379| 4.759| 0.000| 0.476| 6.748( 0.000| 0.297| 3.788| 0.000
F2
Languages |0.207| 3.292| 0.001| 0.189| 2.372| 0.019| 0.305| 4.334| 0.000| 0.150| 1.912| 0.058
F3 Push-pull -- -- -- - -- -- - | 0.2353.005| 0.003

Adjusted R 0.491*** 0.180*** 0.319** 0.166***

Notes B — standardised regression coefficient. *** sfgpant on 0.001 level.
Source Authors’ computations.

The standardized regression coefficient (Betajcaids which of the in-
dependent variables have a greater effect on thendkent variable in a multi-
ple regression analysis — when the variables am@suned in different units of
measurement:

« Factor 1, connectivity, consistently had the higtgeta values in both time
periods. It remained the strongest predictor ofaiifuropean migrant stocks
(Hypothesis 2). The relative importance of Factaletreased over time in rela-
tion to both dependent variables 1 and 2 (TableTB)s decrease is probably
related to both the territorial re-orientation nfra-Europeans flows in tourism,
trade and knowledge (independent variables), antthg¢ore-orientation of mi-
grant flows (dependent variables). The decreasinénrelative importance of
Factor 1 also refers to the increased diversityhia intra-European migration
system after 2004.

- Factor 2, language, decreased in importance betietwo time periods
in relation to dependent variable 2 (structure emtensity of migration flows).
The same factor, however, increased in importameelation to dependent vari-
able 1 (structure of migration flows). This indieatthat while many high-inten-
sity migration flows developed between countriesaiing different languages
(e.g. Romania to Italy and Spain), there also wasnarease in flows related
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to language similarity (e.g. Germany to Switzerlaam#l Austria). Factor 2 also
embodies the growing importance of English as dajldanguage (‘language
known’ and ‘language useful’, Hypothesis 3).

« Factor 3, push-pull variables, proved significantydor the period 2005 —
2013 as related to dependent variable 2. This iset@xpected, as this factor
essentially captures the vast increase in the sibokgrants from the new mem-
ber countries moving to Western Europe (Hypoth&gis

4. Discussion and Conclusions

Both the network analysis and the factor and ssjjo@ analysis support the
idea of an intra-European migration system (Hypsith@). Such a system is an
identifiable geographical structure that persist®ss space and time. A migra-
tion system is a product of interacting nationestaand corresponding socio-cul-
tural, geopolitical, and economic factors and pedioZlotnik, 1999; DeWaard,
Kim and Raymer, 2012). The world migration systesnacaints for the high di-
versity which exists in terms of origins and destions, yet the relatively small
number of countries which account for three quartdrimmigrant intake. We
found the same pattern for Europe: six countriesacted for the intake of over
3/4 of all intra-European migrants in 1997 — 2@I8tnik’s findings on the con-
cept of a world-wide, relatively stable system wifiernational migrations were
corroborated in our study also for the system thiEuropean migration.

Stability of the network does not imply that thetwork of intra-European
migration is static; on the contrary, the netwarkludes dynamic relationships
between countries of origin and destination. Neighlthood and (broad) lan-
guage-proximity, for example, significantly inforchenemberships of individual
modules. The dynamic nature of the intra-Europegration networks is de-
monstrated by the emergence of new sets of instisishaping migration flows
(visa-free travel, opening labour markets, stugeability programmes, and the
introduction of the new transport modes). The UKtoed migrant inflows from
Poland and other Eastern EU members, for examptenat informed by the
traditional neighbour/language proximity framewobut by the rising impor-
tance of English as global language, and by théadoiity of low-cost travel
(Jenissen, 2007).

Our study has some important limitations. Thet fiaéd most obvious one, is
related to the availability and quality of the datainternational migrant stocks
and flows. Migration research lacks comprehensind harmonised data on
migrant stocks in Europe. There are different cpteef migrant stocks. Some
countries report stocks of foreign nationals byntguof birth, which therefore
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includes nationals who have already acquired dassbim country citizenship.
Other countries apply the concept of ‘stock of fgmenationals by nationality’
instead. While considerable research exists on mugtant groups (King,
2012), this is fragmented and selective (Castl@d0p— focusing on migrants
versus refugees/asylum seekers, short versus &snguersus ‘permanent’ mi-
gration, and specific demographic, social and natigroups. Most data on mi-
grant stocks comes from the labour force survegspmpulation registers. There
are EU-citizens, mainly from Central and Eastermopa, who stay in EU-15
countries but fail to register with the nationapptation or tax registers. Good
guality data on migrant stocks are missing for soEwopean countries
(Ukraine, Serbia, Bosnia and Albania). Further @aesle on long-term migration
may do well to consider new data sources, such)asational social and health
insurance institutions’ data on foreign nationélg; data on car registrations by
foreign nationals; and (c) data on bank accounkegt countries.

The second limitation is related to the changiature of contemporary inter-
national migration. The removal of visa barriersl dne rise of low-cost travel
increasingly blurs the borders between long-teroh strort-term, and permanent
and circular migration. As for the developmentha migration network, the EU
Eastern enlargements (in 2004 and 2007) were a atmwneven process. Re-
strictions in travel and restrictions in accesshe EU-15 labour market were
removed gradually over 2004 — 2014. We assumethatehe removal of travel
restrictions was more important in relation to apsin migrant stocks than the
removal of restrictions on official access to labotarkets. Many EU-10 mi-
grants lived and worked in EU-15 member countriger ppo the official opening
of labour markets. The blurred boundary betweendffieial and the actual
opening of labour markets represents an importaniation on our research.

Contemporary intra-European migration and mobfliys are accounted for
by the high diversity of motives and duration patte There is a substantial lack
of data on specific migrations and mobilities (eedirement migration, life-style
migration, circular migration). Return and circutargration are especially im-
portant in post-enlargement Europe. The Easterogean migrants, for exam-
ple, are more likely to engage in temporary circifkerial) and transnational
mobility (Favell, 2008; Martin and Radu, 2012). Miton researchers have
responded by devising new concepts which seek sorithe the more diverse
reality of migration pathways — incomplete migrati@onifazi et al., 2014), free
movers (Favell, 2008), liquid migration (Engbersénel and De Boom, 2010),
circular and return migration flows, and multiplégnations (Ciobanu, 2015).
The difficulty has been in operationalizing thesaaepts, particularly in relation
to quantitative data.
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For mapping mobility patterns; (i) data provided tbaditional tourism/pas-
senger surveys; and (ii) telecom operator datsoaming services could be use-
ful resources, assuming that short-term visitoes plsone numbers registered in
their country of origin.
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Appendices
Appendix 1: Data Sources and Limitations

As for the dependent and independent variablesatimual averages for the
periods 1997 — 2004 and 2005 — 2013 were used. d\rauerages were used
in order to cope with missing data for particulaags for some independent
variables

Stocks of foreign populations (dependent varigbk® provided by the
OECD International Migration Database. The basitatde is ‘stock of foreign
nationals by country of birth’. Where country ofthi data is missing (e.g. for
Germany, Sweden, and ltaly), ‘stocks of foreigniaratls by nationality’ pro-
vides a surrogate measure. France and Austriadeoanly one or two data
points within the 10 years, and these were treasgoeriod averages. In the case
of some less important sending countries, thereardata at all on stocks, but
only for flows, so it was necessary to obtain eatas of the former. A one-year
timing criterion is used for reporting long-termgration.

The Eurostat (2016) provided data on GDP in pisicigapower parity levels
(variable 1), average wages (variables 2 and 3mpioyment rates (variables
4, 5 and 6) and social benefits (variable 7).

The European Social Survey (ESS) provided datagfmstions concerning
satisfaction with various domains of private andblmulife: ‘All things consid-
ered, how satisfied are you with your life as a lehmowadays?’ (variable 8).
‘On the whole how satisfied are you with the préssate of the economy?’
(variable 9). ‘On the whole, how satisfied are ywith the way democracy
works?’ (variable 10). ‘What do you think overalbaut the state of education
nowadays?’ (variable 11). Answers for variables-PD ranged from 0 — ‘extremely
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dissatisfied’ to 10 — ‘extremely satisfied’ (10w® questions concerned personal
opinions and attitudes on happiness and trustalias 12 and 13): ‘Taking all
things together, how happy would you say you ada¥wers for variable 12
ranged from 0 — ‘extremely unhappy’ to 10 — ‘exteiynunhappy’. ‘Generally
speaking, would you say that most people can tstetdy or that you can’t be too
careful?’” Answers for variable 13 ranged from Oyeu can’t be too careful’ to
10 - ‘most people can be trusted’. National avesagere computed for varia-
bles 8 — 13. Differences in averages were usedpags to regression. Data from
Round 1 (ESS, 2002) were used for the period 192802, data from Round 3
(2006) for the period 2003 — 2007 and data fromrigio6l (2012) for the period
2008 — 2012. All the above-mentioned questions wegsent in all ESS rounds.

The Eurostat database (2016) provided data osttheture of merchandise
imports and exports by country of origin (variablgsand 15). The OECD data-
base (2016) provided data for the three variablegpatents (16, 17 and 18)
based on the general relationship between inflavitovs and stocks of foreign
nationals. Data on tourism (nights spent, varid¥lg are provided by Eurostat
for 1998 — 2013, and where data are missing fotiquéar years, these were
estimated as the average numbers of nights bastt: atata for previous and/or
following years.

The special European Barometers 243 and 386 (Earm@@ommission, 2006;
2012) provided data on language skills (languagesnand language useful,
variables 20 and 21). The question for variablea&ked: ‘Which languages do
you speak well enough in order to be able to hasenaersation, excluding your
mother tongue?’ The question for variable 21 asW#uich two languages, apart
from your mother tongue do you think are the mastful to know for your per-
sonal development and career?’ Averages of thergB&&ls 1 and 2 for period
1997 — 2004 and averages of the rounds 3, 4, Hdod period 2005 — 2013
were used for computation of the psychological sost

We used the percentages of languages identifidtblne country population
for the top 5 migrant destinations. Driving distesiéor European capitals (variable
22) are according to the <http://www.travelnotegBurope/Distances/index.htm>.
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Appendix 2: Correlation Analysis

Table Al
Pearson Correlations between the Determinants andt@&ent Outflows,

by Dependent Variable and Time Period

Variable 1 Variable 2
1997 — 2004 | 2005 -2013 | 1997 —2004 | 2005 -2013
Peerson  Sig. |Pearsor Sig. |Pearsor Sig. [Pearsor Sig.
Economic push-pull variables
1. GDP (PPS) leve -0.02¢ 0.761| 0.00¢ 0.961| 0.04: 0.60€|-0.14¢ 0.07(
2. Average wage (single. no childr -0.02( 0.827|-0.037 0.70t| 0.031 0.721|-0.21¢ 0.00¢
3. Average wage (married. two children) —0.028 0.744(-0.037 0.651] 0.027 0.761|-0.217 0.007
4. Social benefits -0.106 0.206| 0.054 0.501| 0.012 0.889|-0.090 0.264
5. Unemployment rate total -0.120 0.138|-0.027 0.737|-0.079 0.327| 0.047 0.557
6. Unemployment rate (up to age 25) 0.002 0.976| 0.031 0.701|-0.008 0.923| 0.091 0.261
7. Long-term unemployment rate —0.134 0.097|-0.047 0.563|-0.074 0.360| 0.041 0.615
Non-monetary costs and benefits (ESS)
8. Life satisfactio 0.03: 0.687|-0.03¢ 0.637| 0.06¢ 0.42¢(-0.172 0.03:Z
9. Satisfaction with current eccPerformanc 0.147 0.067|-0.128 0.113| 0.045 0.580|-0.161 0.045
10. Opinions on the state of democracy 0.036 0.659(-0.117 0.148| 0.032 0.690|-0.192 0.017
11. Satisfaction with quality of education 0.106 0.188|-0.018 0.825| 0.059 0.462(-0.142 0.079
12. Self-reported levels of personal happineg —-0.004 0.960| -0.015 0.852| 0.064 0.425(-0.200 0.013
13. Self-reported levels of personal trust 0.005 0.949| 0.007 0.926| 0.022 0.788|—0.148 0.066
Connectivity variables

14. Merchandise imports shz 0.64: 0.00C| 0.45¢ 0.00C| 0.457 0.00C| 0.26C 0.00:
15. Merchandise exports she 0.62t 0.00C| 0.45¢ 0.00C| 0.33: 0.00C| 0.25¢ 0.00Z
16. Foreign ownership of domestic patents 0.475 0.000{ 0.258 0.001| 0.171 0.033| 0.134 0.096
17. Domestic ownership of foreign patents 0.381 0.000{ 0.323 0.000] 0.281 0.000| 0.158 0.050
18. Patents with foreign co-inventor(s) 0.476 0.000] 0.366 0.000{ 0.240 0.003| 0.291 0.000
19. Nights spent by foreign tourists 0.664 0.000] 0.540 0.000{ 0.387 0.000{ 0.289 0.000
20. Language known 0.291 0.000{ 0.338 0.000{ 0.233 0.003| 0.154 0.050
21. Language useful 0.217 0.007| 0.295 0.000] 0.173 0.032| 0.178 0.026
22. Driving distance between capitals —0.156.054| -0.105 0.192|-0.025 0.761| 0.070 0.387

Notes Correlations over 0.1 and significant at the el in bold and shading.
Source Authors’ computations.

Appendix 3: Factor Analysis

Table A2
Factor Analysis for Variable 1 and Variable 2 in P&iod 1997 — 2004

Component(total variance explained)

1 (47.6%) connectivity

2 (23.9%) languages

Merchandise import shares
Merchandise export shares
Patents — co-authorship
Patents foreign ownership
Nights spent

Patents domestic ownership
Language known

Language useful

0.868
0.85¢
0.81¢
0.79(
0.761
0.642
0.136
0.042

Note: Extraction Method: Principal Component Analysist&ion Method: Varimax with Kaiser Normaliza-
tion Rotation converged in 3 iterations. Kaiser-e®lkin test = 0.722. Bartlet's test of sphericijpprox.
Chi-Square = 706.866; df = 28; Sig = 0.000. Totaiance explained: 71.5%.

Source Authors’ computations.
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Table A3

Factor Analysis for Period 2005 — 2013, Model for &riable 1

Component(total variance explained)

Merchandise import shares
Merchandise export shares
Patents — co-authorship
Patents domestic ownership
Nights spent

Patents foreign ownership
Language useful

Language known

1 (47.1%) connectivity 2 (27.9%) languages

0.882 0.029
0.87¢ -0.011
0.84( 0.107
0.75( 0.255
0.73¢ 0.216
0.61¢ 0.047
0.036 0.91¢

0.175 0.88¢

Note Extraction Method: Principal Component Analygtation Method: Varimax with Kaiser Normaliza-
tion Rotation converged in 3 iterations. Kaiser-Mie@lkin test = 0.769. Bartlet's test of sphericiypprox.

Chi-Square = 620.040; df = 78; Sig = 0.000. Totaiance explained: 69.1%.

Source:Authors’ computations.

Table A4

Factor Analysis for Period 2005 — 2013, Model for &riable 2

Component(total variance explained)

Average wage married 2 children
Average wage single no children
ESS Satisfaction with democracy
ESS Life satisfaction

ESS Happiness

ESS Satisfaction with economic performance
Merchandise import shares
Merchandise export shares
Patents — Co-authorship
Patents domestic ownership
Nights spent

Language useful

Language known

1(27.8%) connectivity 2 (13.8%) languagep 3 (36.7%) push-pull
0.102 —-0.036 0.921
0.123 —-0.036 0.91«

-0.107 —-0.069 0.912
0.046 0.194 0.90¢
0.107 0.272 0.85¢
-0.277 0.065 0.78i
0.90¢ —-0.012 0.048
0.891 —-0.044 0.067
0.80¢ 0.091 —-0.150
0.771 0.200 0.170
0.74: 0.207 -0.101
0.053 0.92( —0.003
0.221 0.85¢ 0.142

Note: Extraction Method: Principal Component Analysist&ion Method: Varimax with Kaiser Normaliza-
tion Rotation converged in 4 iterations. Kaiser-e®lkin test = 0.741. Bartlet's test of sphericiypprox.

Chi-Square = 2307.254; df = 78; Sig = 0.000. Tetalance explained: 78.3%.

Source Authors’ computations.




