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Abstract

The analysis of the international migration flows, their determinants and the impact on host countries'
labour markets is of great interest in the context of current European developments. This paper analyses
the role of EU labour market mobility, specifically cross-border mobility by migrants, in labour market
adjustments and, vice versa, how labour market developments across the EU in terms of relative wage
differences, differences in activity rates, in labour productivity differentials and in human capital
structures affect labour mobility. The analysis is carried out in the context of estimating a panel Vector
Auto Regressive (pVAR) model involving bilateral net migration flows and cross-country differences in
the above variables. It is estimated for the period 2000 to 2012, thus capturing also the two waves of
accession of Central and Eastern European new Member States (NMS). The estimations are performed
for cross-border mobility patterns for the EU as a whole, as well as for the migration patterns between
NMS and OMS, thus analysing the changes which the integration of new Member States may have
caused to labour market and mobility dynamics in the European Union.
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Executive summary

The analysis conducted in this paper estimates a number of panel Vector Auto Regressive (pVAR)
models to elucidate the determinants of net migration flows between the member countries of the
European Union (the wider sample) and the more specific migration flows between the new Member
States (NMS) from Central and Eastern Europe which joined the Union in 2004 and 2007 respectively
and the old Member States (OMS) (the more restricted sample). The model allows an examination of
how differences in labour market variables (real wages, productivity levels, activity rates, human capital
structures) between sending and receiving countries as well as past migration affect net migration flows.
And the other way round, how net migration flows affect differentials in labour market indicators across
these sets of economies, as well as examines interactions amongst the labour market variables
themselves. The model can be applied to yield impulse response functions (IPRs) which are then
interpreted to see how changes in (‘shocks to’) labour market indicators affect net migration rates and,
vice versa, what effects net migration flows might have on these labour market differentials. Starting with
determinants of net migration flows, here is a summary of the main results obtained:

> Consistent/robust evidence across all specifications and country samples was found of ‘network
effects’: high net migration in the past encourages/induces further net migration; the effect tends to
decline over time;

> Robust evidence across all specifications and country samples was also found for the impact of a
relative increase in real wages in the sending country relative to that in the potential host country: a
reduction in the wage differential significantly reduces net migration flows; hence, higher relative
wages in the sending country increase the incentive to stay;

> Arelative increase in real labour productivity levels in the sending country (i.e. a positive shock to
the labour productivity differential) results in lower net migration; the effect is, however, only significant
in a more parsimonious specification (where wage differentials are excluded as wage and productivity
differentials are highly correlated); hence, there is a greater incentive to stay and profit from real labour
productivity improvements at home instead of migrating;

> Because of non-stationarity of the variable in the case of some economies we had to exclude the
relative employment rate variable from our estimations;

> There is, however, consistent/robust evidence across all specifications and country samples that an
increase in the activity rate (i.e. share of the working-age population which either has a job or is
looking for a job) in the (potentially) sending country or a decrease in the activity rate in the
(potentially) receiving country will encourage net migration. The impact of a ‘shock’ to relative activity
rates tends to materialise relatively late for the total sample (5 to 7 periods after the shock) but
relatively early (around 2 to 3 periods after the shock) for the NMS-to-OMS sample. The interpretation
of this variable is that as existing labour potentials in receiving countries decline or in the (potentially)
sending country increases there would be a stronger influx of migrant workers to satisfy labour
demand, rendering job search a more successful endeavour; however, the lagged/sluggish response
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seems to indicate that net migration flows respond only after lags to such changes in the relative
availability of active labour forces in the two sets of economies;

> Arelative increase in the human capital index in the sending country relative to that in the host
economy (i.e. a decline in human capital endowment differentials) discourages net migration; this
effect is significant only for the total sample (in all but the full specification) but consistently
insignificant for the NMS to OMS sample. This could be due to either human capital endowments not
being very different between NMS and OMS and/or other variables such as real wages, productivity
differentials and activity rates being the more important drivers of net migration flows.

As regards the effects of net migration flows on the other variables of the model, the following
patterns emerged:

> Higher net migration (i.e. a positive shock to net migration) has mixed effects on real wage
differentials: insignificant for the total sample but significant for the NMS-to-OMS sample in the
following manner: higher net migration of NMS citizens to OMS countries (supply-side shock) leads to
a reduction of prevailing real wage differentials between NMS and OMS countries. This is a
confirmation of the impact of labour mobility in reducing real wage differentials and underlying labour
market disequilibria and a potential confirmation of Borjas’ (2001) ‘greasing of the wheels’ effect of
labour mobility in an integrated market environment;

> Higher net migration (i.e. a positive shock to net migration) results in higher real labour productivity
differentials; however, the effect is only significant for the NMS-to-OMS sample, suggesting that
stronger net migration of NMS citizens to OMS host countries might significantly reduce aggregate real
labour productivity levels in OMS countries (or conversely, increase real labour productivity levels in
NMS countries); this effect is limited to the initial years following the shock only, either pointing to a
temporary adjustment process that needs to take place in the course of absorbing larger pools of
foreign workers in the OMS economies or implying a return to employment-output ratios in NMS after
an adjustment phase; in any case, the effect is not robust in relation to the estimation of a more
parsimonious version of the model (dropping the real wage differential);

> Higher net migration (i.e. a positive shock to net migration) has a significant impact on activity rate
differentials: this appears only for the NMS-to-OMS sample and the limited specification (excluding
productivity level differentials). It suggests that higher net migration of NMS citizens to OMS countries
leads to significantly higher activity rates in the OMS host countries, which probably could be due to
the compositional effect of recent migrants from NMS (which show higher activity rates) affecting the
aggregate activity rate in the OMS in a positive manner. The reverse composition effect could happen
in the NMS where the emigration of the more employment-searching individuals reduces the
aggregate activity rate.

> Finally, higher net migration (i.e. a positive shock to net migration) results in a robust significant
negative impact on human capital differentials from the point-of-view of the sending country and a
positive impact on the receiving country for the total sample; the effect is not significant for the NMS-
to-OMS sample. For the overall sample, the effect indicates the impact of net migration in the direction
of either skilled migration or an incentive effect to up-grade human capital structures of the domestic
population in the light of actual or expected migration from other EU economies.
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1. Introduction

Within Europe, the mobility of workers has intensified significantly during the last two decades. First,
because of the impact of the gradual implementation of the Single Market's four freedoms (together with
some movement towards harmonisation of regulations, degree recognition, etc.) amongst the older
members of the EU; secondly, as a result of the collapse of the Central and Eastern European
communist bloc, the disruptions caused by transition including regional conflicts (such as in ex-
Yugoslavia); and thirdly, because of the relaxation of restrictions on the movement of people and
workers in the course of the EU enlargements in 2004 and 2007. Nonetheless, the global financial crisis
and the subsequent economic recession might have slowed down the flow of migrant workers from
EU-8, EU-22 or non-EU countries due to the downturn in general labour demand.

Particularly during the last decade, intra-EU labour mobility has contributed as a response mechanism to
high levels of unemployment, to filling labour market shortages, sustaining sectors of economic activity
where natives are not willing to work and the creation of new jobs in response to technological change.
However, the heterogeneity across EU regions, characterised by significant regional differences in terms
of income levels, growth, employment opportunities and wages — particularly between new EU Member
States (NMS) and old EU Member States (OMS) — has led to diverse patterns of labour mobility in the
EU. Moreover, the EU has experienced significant changes in employment structures with significant
adjustments that have produced important shifts within and between economic sectors and in skill
structures.

Against this backdrop, we investigate the relationship between labour mobility and labour market
adjustments in the EU, shedding light on how labour mobility triggers and affects labour market
adjustments and, conversely, how changes in labour market structures across the EU affect labour
mobility. In particular, it focuses on the period between 2000 and 2012, which is characterised by the
accession of Central and Eastern European new Member States (NMS). The ensuing analysis is
performed for two different country groups, namely the EU as a whole as well as the relationships
between NMS and OMS, therefore analysing the changes and effects, which the integration of new
Member States might have caused to labour market and mobility dynamics in old Member States.

Methodologically, following Mitze et al. (2012), we use a panel Vector Autoregressive Model approach
and specify a system of equations to describe and capture the effects of migratory movements on labour
market outcomes (in terms of relative wage differences, differences in activity rates, labour productivity
levels and human capital structures), but, conversely, also identify how changes in labour market
structures affect net migration across the EU.

The rest of the paper is structured as follows: section 2 provides an overview and discussion of the
theoretical and empirical literature on causes and effects of migration. Section 3 discusses the model
tested and the data used in the analysis while section 4 briefly introduces the panel Vector Auto-

! Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia.

Bulgaria and Romania.
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Regressive (pVAR) approach applied in the analysis. Section 5 presents and discusses results of the
empirical analysis for the EU as a whole as well as separately for the group of NMS as sending
countries and the OMS as host countries. A robustness check of results is conducted in section 6 to
explicitly take the potential distortive effects of issues of multi-collinearity inherent in the data into
account. Section 7 adds some additional analysis of ‘country-to-country specific’ network effects. Finally,
section 8 summarises and concludes.
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2. Recent findings on causes and effects of

migration

Generally, the theoretical and empirical literature on the causes and effects of migration is vast and
diverse, differing in many respects. First, in terms of the number and types of host countries analysed:
typically, the majority of studies on international migration focuses on a single, primarily English-
speaking, developed country only. Second, in terms of periods considered, ranging from the first wave of
mass migration in the early 19" century (Hatton and Williamson, 1994, 1997 and 2008) to more recent
migration waves, coming from a more diverse pool of sending countries (Zimmermann, 2005). Or third,
in terms of the particular methodological approach applied. This multidimensional diversity partly
explains why empirical results are rather mixed and far from conclusive.

2.1 CAUSES OF MIGRATION

Economic theory and empirical evidence stress that people move across countries or regions for
different reasons. Theoretically, early theories of migration point to the importance of spatial disparities
in income or wages as a major driver of migration (Smith, 1776 or Hicks, 1932). In this tradition,
prevailing wage differentials cause migration to flow from low wage to high wage countries, until, due to
migration-induced changes in labour supply, wages eventually equalise, putting a natural halt to further
migration. Traditionally, unequal income opportunities across regions or countries are attributed to
differences in input factor endowments, rendering migration to flow from relatively labour abundant
countries (relative to capital) with low marginal returns to labour and consequently low wages to
relatively labour scarce but high labour productivity, high wage countries. By and large, in spite of
differences in the measures used to proxy income or wage differentials as well as differences in terms of
methodological approaches, empirical evidence overwhelmingly supports the wage-differential
hypothesis of migration (see, e.g., Clark, Hatton and Williamson, 2007; Gross and Schmitt, 2012; Hatton
and Williamson, 2002; Ortega and Peri, 2009 or Mayda, 2010).

Furthermore, as highlighted by Todaro (1969, 1976) and Harris and Todaro (1970), in addition to
differences in expected levels of income of the home and destination countries, the size of labour
migration between countries also strongly depends on differences in employment opportunities across
countries. Accordingly, migration is expected to flow from countries characterised by high unemployment
with poor employment opportunities to those with low unemployment but favourable employment
opportunities. Generally, empirical evidence tends to support the hypothesis that host country
unemployment is a disincentive for migration (see, e.g., Islam, 2007; Hatton and Tani, 2005 or Pope and
Withers, 1985).

Furthermore, the importance of migrant heterogeneity and their socioeconomic characteristics for the
decision to migrate was emphasised by Sjaastad (1962). According to his human capital model of
migration, which treats migration as an investment decision of an individual, individuals migrate if the
present discounted value of expected returns to their human capital in a potential destination region (net
of costs of moving) exceeds the returns at home, eventually giving rise to diverse and very skill-specific
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migration patterns. Moreover, it highlights the importance of age, rendering younger migrants who have
a longer expected lifetime gain from migration more likely to migrate.® Drawing on Sjaastad (1962),
Borjas (1987, 1991) developed two immigration models, which, in addition to cross-country differences
in mean incomes and migration costs, put strong emphasis on differences in human capital and
schooling structures across countries as key determining factors of international migration flows. In
particular, Borjas (1987) assumes that people in home and destination countries differ in their
socioeconomic characteristics like abilities, education, age and the like so that the migration decision
also depends on how well a migrant worker’s abilities and human capital can be used and are valued
and remunerated abroad, i.e., the returns to skills. Differences in home and destination countries’
dispersion of earnings — as indication for relative earnings opportunities at home and abroad — as well as
the degree of skill transferability are key to overall migration rates, on the one hand, and observable
skill-specific migration patterns, on the other. Particularly, the model implies an inverted U-shaped
relationship between the migration rate and relative inequalities between, on average, poorer home and
richer destination countries: given sufficient transferability of skills across countries, a mean-preserving
increase in income inequality of the home country — which reduces the income of the poorest but
improves the income of the richest — leads to a higher migration rate should home county inequality
initially be relatively lower than inequality in the destination country. In the case of equal inequalities in
home and destination countries, the emigration rate is greatest since average income is higher in the
destination country, irrespective of the level of skills, inducing all people to move to the richer destination
country. However, the migration rate falls in response to an increase in income inequality of the home
country, should home country inequality initially be relatively higher than inequality in the destination
country. Furthermore, it highlights that migrants with particular skills self-select into particular destination
countries, depending on relative wage inequalities between home and destination country: negative
selection of migrants with below average skill-levels occurs in host countries with relatively high wage
inequality while positive selection of migrants with above average skill-levels occurs in host countries
with relatively low wage inequality. Empirical evidence supporting the inverse U-shaped relationship
between the migration rate and relative inequalities is provided, for instance, by Clark et al. (2003) for
the United States and a panel of 81 source countries for the years 1971 to 1998. On the contrary, no
conclusive evidence emerges for the role of relative inequality for the selectivity of international migrants
(see Belot and Hatton, 2012 or Stolz and Baten, 2012 for a confirmation of the model’s prediction and
Briicker and Defoort, 2006 or Feliciano, 2005 for a rejection thereof).

In addition, the decision to migrate is also affected by the costs of moving and the associated adjustment
costs, like material costs of traveling (typically proxied by geographic distance) or costs to overcome
cultural or linguistic distances or to adapt to new labour markets but also psychological and social costs
of cutting old ties and forging new ones. In particular, with respect to the latter, much emphasis is put on
the network approach, which postulates that due to social and information networks from established
immigrant networks in the host country, the costs and risks of migration are lowered, rendering migration
a self-reinforcing process (Massey et al., 1998). Indeed, empirical evidence corroborates the assertion
that costs curb migration while network effects facilitate and foster migration: migration flows tend to
decline with distance (Ortega and Peri, 2009; Pedersen et al., 2008) while ethnic networks in the
destination country (as proxied by the stock of migrants in the destination country) encourages migration
(Clark et al., 2007; Massey and Aysa, 2005 or Pedersen et al., 2008). On the contrary, the potential

3 see Millington (2000) for a more nuanced analysis of age-specific determinants of migration.
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adjustment costs associated with overcoming linguistic differences produce mixed results (see, e.g.,
Mayda 2010; Ortega and Peri, 2009; Bonin et al., 2008 or Pedersen et al., 2008).

Similarly, besides income differentials, other forms of financial incentives such as generous state
transfers and welfare systems or the availability and quality of public goods can act as magnets for
migration (Borjas, 1999; see Day, 1992 or Giulietti and Wahba, 2012 for an overview of the welfare
magnet hypothesis).

Additionally, immigration policies in destination countries are shown to be key to migration flows. In
particular, as expected, restrictive immigration policies are proven to significantly curb immigration flows
(Bertoli and Fernandez-Huertas Moraga, 2011; Mayda, 2010; Ortega and Peri, 2008), further fuelling the
policy debate on how to effectively control the flow of migrants.

However, recent empirical evidence highlights that the decision to migrate is more complex and not
primarily economically motivated but rather an expression of more varied tastes and lifestyle choices. In
particular, people are found to move for love (Favell, 2011; King, 2002), adventure (Favell, 2011) or self-
development (Chiang et al., 2013).

2.2 EFFECTS OF MIGRATION

The effects of immigration on host country labour markets and economies are complex and diverse,
strongly depending on the nature of the migration-induced change in labour supply.

Generally, the theoretical literature emphasises that the effects of immigration on wages and
employment strongly depend on the socioeconomic and demographic characteristics of both the
immigrant and native populations in terms of the substitutability or complementarity of their labour (see
Chiswick et al., 1992 or Chiswick, 1998). Accordingly, the higher the substitutability of foreign for native
workers, the higher the chances that increased immigration increases competition in the labour market
and depresses wages of the domestic labour force. However, if wages are inflexible downwards due to
the presence of strong unions and their unwillingness or inability to accommodate increased
immigration, unemployment is expected to increase instead (or inactivity, should existing workers fail to
accept new lower wages). On the contrary, however, if immigrants are complements to native workers,
increased immigration is expected to result in higher productivity and consequently higher wages of
native workers. Generally, the vast empirical literature finds little (positive as well as negative) effect or
no significant effect at all of migration on either wages or employment of native workers (see, e.g., Kerr
and Kerr, 2009 or Kahanec and Zimmermann, 2009 for overviews). However, migrants are far from a
homogeneous group but come with very different skills in tow, naturally affecting wages and employment
of native workers differently, depending on their own skill endowment and the substitutability or
complementarity of native for foreign skills. For instance, Borjas (1995) models the impact of migration
on the wage structure of the host country in a perfectly competitive setting featuring skilled and unskilled
workers and highlights that, as expected, an inflow of migrants has a negative effect on skill-specific
wages if immigrants’ skills are substitutes to natives’ skills. And the closer the substitute, the greater the
adverse wage effects are expected to be. However, a positive effect on skill-specific wages can be
expected if immigrants’ skills are complements to natives’ skills instead. The empirical test of the wage
impact of high-skilled immigration in the United States strongly supports this assertion (Borjas, 2005).
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In addition to wage and employment effects, migration can also affect the human capital formation in
both the home and the destination country. Particularly, as has been argued in a series of theoretical
papers (e.g., Stark et al., 1998; Vidal, 1998), the prospects of migrating may help spur human capital
accumulation and skill acquisition at home, raising the average level of education there. In particular, if
returns to education are higher abroad than at home, the possibility of migration increases expected
returns to education, which in turn, induces more domestic investment in education and skill acquisition
at home. However, since only a fraction of the educated will eventually migrate (brain drain), the average
level of education in the remaining population can increase (brain gain). Generally, the majority of
empirical evidence seems to corroborate the hypothesis that a higher probability of migration is
associated with an increase in the level of human capital accumulation (Beine et al., 2008; Di Maria and
Lazarova, 2009; Docquier and Rapoport, 2006 and 2012). By contrast, the potential effects of
immigration on human capital formation of natives in the host country have received comparatively little
attention so far. The limited empirical evidence, however, points to beneficial effects on natives’ human
capital formation. For instance, Regets (2001) discusses the likely positive and negative effects of high-
skilled migration for the US economy. He emphasises that high-skilled immigration positively affects
natives’ human capital formation: first, by improving the profitability of investment in higher education, it
encourages investment in higher education among natives; second, against all apprehensions of a
strong displacement effect of native students by foreign ones, it leads to higher enrolment in graduate
programmes. Similarly, Hunt (2012) studies the impact of immigration on the high school completion of
natives in the United States and finds that an increase in the share of immigrants in the population
increases the probability of natives to attain 12 years of schooling, with stronger effects for the black
native-born population. McHenry (2015) addresses the response of young natives to low-skilled
immigration — which is of particular importance in the United States — and demonstrates that low-skilled
immigration induces US youth to attain more secondary and post-secondary schooling and to increase
their academic success through higher school attendance, grades and test scores.

Furthermore, immigration also affects the productivity of host countries, though effects tend to depend
on the type of migrants considered. For instance, Boubtane et al. (2014) study the effects of net
migration on productivity growth in 22 OECD countries between 1986 and 2006 and show that migration
— predominantly through human capital accumulation — has a positive effect on productivity growth,
though the effect is rather small: a one percentage-point increase in foreign-born net migration increased
productivity growth by three-tenths of a percentage-point per year on average. Similarly, Hierlander et al.
(2010) analyse the migration of highly skilled workers in the EU and its effects on productivity
development. They highlight the importance of national immigration policies for attracting tertiary
educated labour force and point to a positive correlation between higher shares of migrants in the labour
force and higher growth in productivity in the group of technologically more advanced sectors of the
economy. On the contrary, no significant effects of immigrants on TFP changes are detected by Ortega
and Peri (2009) who study bilateral immigration flows from 74 countries of origin into 14 OECD countries
from 1980 to 2005 while Peri (2012) for 50 US states (between 1960 and 2010) finds a positive
significant relationship between immigration and TFP growth.

On the contrary, the effects of immigration on innovation has received comparatively little attention so
far, despite the important role attributed to knowledge formation and technical change for the productivity
and growth of economies by the endogenous growth tradition (Solow, 1957; Romer, 1990; Aghion and
Howitt, 1992; Grossman and Helpman, 1994) and the key role played by highly skilled workers in that
process, which, to a large extent, come from abroad. Generally, the empirical literature in this area has
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predominantly focused on the United States while comparable evidence for Europe is still scarce.
Results highlight that skilled foreign workers and higher ethnic diversity in research personnel are
associated with more innovation and patenting. For instance, Hunt and Gauthier-Loiselle (2010) or Kerr
and Lincoln (2010) emphasise the positive contribution of foreign college graduates and highly skilled
immigrants to US patenting activities while Bosetti et al. (2015) point to a similar positive role of a large
pool of skilled migrants for the creation of private knowledge — measured by the number of patent
applications — as well as for more public basic research — measured by the number of citations to
published articles — in the EU. Similarly, ethnic and cultural diversity is also found to matter for
innovation: Nieburg (2009) for German regions and Ozgen et al. (2011) for 170 EU regions both stress
the importance of ethnic and cultural diversity of the (skilled) labour force for patenting activities.

Moreover, whether immigrants are net contributors to or net recipients of public finances has become a
major concern and topical issue in the public policy debate in many economies since, due to less
favourable employment prospects, immigrants may further aggravate the still inflated fiscal imbalances
that resulted from the recent global financial crisis or further worsen the fiscal impact of ageing.
Empirical evidence on the fiscal effects of immigration is diverse but generally seems to point to low or
no effects at all (see, e.g., Rowthorn (2008) for an overview). However, observable fiscal effects tend to
differ strongly by immigrant group or by particular host country analysed. In general, evidence suggests
that more educated, younger and less recent migrants tend to contribute more to public finance than
they use in terms of public goods and services (Storesletten, 2000, 2003; Gustafsson and Osterberg,
2001; Dustmann and Frattini, 2013).

2.3 THE JOINT ANALYSIS OF CAUSES AND EFFECTS OF IMMIGRATION

More recently, a new strand of literature has emerged, which analyses the relationship between
immigration, on the one hand, and host country labour market conditions, on the other, by means of
(panel) vector autoregression (VAR) analysis. This particular approach offers two major advantages:
first, it allows for the joint analysis of both the causes for and effects of migration on host country labour
markets, which past research was unable to address; second, it allows for the identification of the effects
of migration at different points in time and therefore helps to trace them across time. Since the ensuing
analysis also uses a panel VAR to analyse drivers and effects of migration, we provide a more thorough
discussion of the findings following this approach in what follows.

In general, with respect of causes of migration, there is strong evidence that wages are an important
determinant, though the effects tend to differ across skill-groups. In this respect, the study by Barcellos
(2010), which analyses the relationship between immigration, wages and internal migration for a panel of
38 US states for the period 1982-2007, points to a non-negligible role of wages. It highlights that a

10 per cent increase in wages in a state causes an up to 20 per cent increase in the rate of inflow of new
migrants to that state after 3 years. Furthermore, broken down by skill groups, the results point to the
strong responsiveness of low-skilled immigrants to wage improvements: a 3 per cent increase in low-skill
wages increases the inflow of low-skilled immigrants by more than 8 per cent while no significant effect
is observable for high-skilled immigrants. In a similar vein, as demonstrated by Boubtane et al. (2010) in
a study of 22 OECD countries, growth — as proxied by real GDP per capita — is another important driver
of immigration. The migration-enhancing effect of growth, however, takes some time to take effect.
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Similarly, the decision to migrate is also affected by employment opportunities and the chances of
finding employment in the host country. Generally, a high unemployment rate in the host country tends
to discourage immigration (Boubtane et al., 2010; Damette and Fromentin, 2013). However, there is no
evidence that the unemployment rates of either the native or the foreign-born matter in that respect
which suggests that migrants tend to look at the overall aggregate employment rate when they decide
where and when to migrate instead of the unemployment rate of fellow-migrants residing abroad.

Additionally, immigration policies in destination countries are also important determinants of migration,
with more restrictive migration policies adversely affecting immigration. In this respect, Damette and
Fromentin (2013) use a trivariate VECM model to shed light on the short- as well as long-term effects of
immigration on host country wages and employment in 14 OECD countries (between 1970 and 2008).
They demonstrate that more restrictive migration policies — captured by an index of tightness of
immigration reforms and entry law — significantly reduce the influx of migrants. This effect, however,
differs by the particular country sample analysed: for the group of Anglo-Saxon countries comprising
traditional immigration countries such as Australia, Canada, the UK and the United States, more
restrictive migration policies indeed tend to curb immigration. However, no significant effect emerges for
the group of European countries, comprising new European immigration countries like Italy or Spain as
well as post-colonial immigration and active recruitment countries like Belgium, France, Germany or the
Netherlands.

This strand of literature also simultaneously addresses labour market effects of migration, but produces
mixed results, which is partly a result of differences in countries (or states and regions) and time periods
covered. Generally, however, emerging effects of immigration on host country labour market outcomes
are low or non-existent even. For instance, Barcellos (2010) highlights that immigration does not exert a
significant effect on wages. On the contrary, Damette and Fromentin (2013) point to interesting
differences in short- and long-term effects and highlight that while an increase of migrants tends to lead
to an increase in host-country wages in the short-run, a decrease in wages is observable in the long-run.
Following Harris and Todaro (1970), Mitze et al. (2012) model cross-regional migration dynamics in
Germany as a function of both home and host regional characteristics and show that higher net-
migration results in a small but temporary drop in wage differences between home and host regions.
This finding supports the notion that the mobility of migrants helps contribute to the convergence of
income levels across regions.

Empirical evidence appears more consistent concerning any employment-effect of migration but finds
little evidence of an adverse employment effect, irrespective of the time horizon considered (see, e.g.,
Damette and Fromentin, 2013 for the short- and long-term effects on unemployment) or the particular
measure used to capture employment opportunities in the host country. In particular, Boubtane et al.
(2010) demonstrate for a set of OECD countries that migration exerts a negative impact on the overall
unemployment rates but also on the unemployment rates of both native-born as well as foreign-born
workers. Hence, both types of workers profit from immigration in terms of more favourable employment
opportunities.

Finally, related empirical evidence also points to other important effects of migration. In this respect,
there is some indication of a positive growth effect of migration (Boubtane et al., 2013), a mixed effect on
real labour productivity (i.e. negative initially but positive in the long-run (see Damette and Fromentin,
2013)) or a positive effect on both labour market participation and human capital accumulation (Mitze
etal., 2012).
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3. Determining effects of intra-EU mobility

Theoretically, the approach applied in the ensuing analysis is based on Harris and Todaro (1970), on the
one hand, who model an individual's decision to migrate as a function of expected income as well as
Mitze et al. (2012), on the other, who explains net migration across regions, explicitly accounting for the
simultaneous nature of migration and labour market conditions.

In particular, Harris and Todaro (1970) model regional migration as an individual’s decision to move
across regions as a function of the expected income from staying in the region of residence (which is a
function of the income in the current region of residence and of the probability of being employed in the
current region of residence which, in turn, is determined by the unemployment rate and a set of
economic and non-economic determinants) and the expected income from moving to another region (as
a function of the income in the new host region and of the probability of being employed in the new host
region), explicitly also accounting for the costs of moving between regions.

Following Harris and Todaro (1970), Mitze et al. (2012) then model net migration across regions but
suggest to use a larger set of equations to overcome theoretical restrictions and to allow the data to
determine the relationship between migration, on the one hand, and labour market outcomes, on the
other.

The ensuing analysis is based on Mitze et al. (2012) and intends to explicitly account for the role of both
labour demand and supply side shocks for net migration flows and related labour market outcomes. In
this respect, as argued by Partridge and Rickman (2003), changes in wages and employment levels are
labour demand drivers while changes in migrant workers or the supply of native workers are supply side
drivers.

Generally, following Mitze et al. (2012), net migration across countries is specified as follows:

MNETj;; = oy + 0‘11(L)MNETij,t—1 + alZ(L)Wij,t—l + a3 (L)ERij,t—l T+ 0y (L)LPi]-’t_l + alS(L)ARi]‘,t—l +
oty (L) Hjj o1+ € (1)

where (L) is the lag operator. MNET;;, refers to net migration, defined as the difference in migration
flows — i.e. the difference between immigration and emigration flows — between country i and j at time t,
which is explained by a set of lagged explanatory variables. Except for net migration (and its lags), all
explanatory variables are defined as differentials between the sending country i and the receiving
country j. In particular, net migration is assumed to be determined by the following lagged variables:

> Past net migration flows ((L)MNET;;,_,) between country i and j are included to account and test for
the potential persistence in net migration flows, such that high net migration in the past gives rise to
high contemporary net migration. Generally, in line with related empirical evidence (Mitze et al., 2012),
we expect to find strong persistence in net migration.
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> Real wage differences between sending country i and destination country j ((L)W;;,_,) are included to
test the hypothesis that spatial disparities in wages are major drivers of migration flows, as advocated
by early theories of migration and supported by vast empirical evidence. Accordingly, we expect
migration to flow from low wage to high wage countries and for migration to decrease as a
consequence of wage convergence across countries.

> Differences in employment rates between sending country i and destination country j ((L)ER;;,_,) are
included to test the hypothesis that relative employment opportunities in home and host countries are
important determinants of migration. Specifically, favourable employment opportunities in a potential
destination country renders job search a relatively easy and more successful endeavour, making
migration more attractive and likely. Therefore, we expect migration to flow from countries with low
employment rates to countries with high employment rates and for migration to decrease should
employment rate differentials narrow between countries.

> Differences in real labour productivity levels between sending country i and destination country j
((L)LP;—,) are expected to affect net migration flows between countries. Endogenous growth theory
puts strong emphasis on innovation and technical change to determine observable differences in
productivity levels across countries. In this respect, technologically advancing economies experience
improvements in labour productivity, which in turn, leads to an increase in the demand for labour and
in wages (as long as technical change is not labour saving). Hence, technologically advancing
economies are attractive locations for migrants so that we expect migration to flow from countries with
low labour productivity to countries with high labour productivity and, consequently, emigration flows to
fall in the course of technological catching-up of lagging economies, which helps narrow prevailing
labour productivity gaps.

> Furthermore, net migration flows are also determined by differences in activity rates between sending
country i and destination country j ((L)AR;;,_,). In particular, low activity rates in the destination
country are reflective of less saturated labour markets with little competitive pressures, which tends to
encourage immigration. Furthermore, labour migration — i.e. migration related to seeking employment
abroad — is more likely and easier for migrants with an active labour market status who are employed
or seek employment than for inactive migrants. Hence, we expect migration to flow from countries with
high activity rates to those with low activity rates. But we expect migration to fall should activity rates
converge across economies.

v

Differences in human capital endowments between sending country i and destination country j
((L)Hj;—,) also matter for migration flows between countries. In particular, human capital differentials
are included to test the hypothesis put forward by Borjas (1987, 1991) that the migration rate depends
on differences in human capital and schooling structures across countries. More specifically, Borjas
(1991) argues that due to higher educational premia in the destination country, migration rates are
higher in sending countries with a more skilled labour force. As against this hypothesis there might
also be another one which would lead to the opposite sign to be expected on this variable: countries
with strong differences in human capital endowments might be more complementary in terms of the
skills that migrants would supply, and hence one would expect higher general migration flows between
countries with strongly different human capital structures. We shall refer to this hypothesis the H-O
hypothesis (in analogy to the Heckscher-Ohlin theorem in trade theory).

> Finally, g; refers to the error term.
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Furthermore, account is taken of how net migration and changes thereof (together with a set of
additional labour market indicators) affect labour market outcomes. Particularly, since migration and
labour market conditions are determined jointly, the following system of equations is specified:

Wij,t = 0y + a21(L)MNETij‘t_1 + ay, (L)Wij,t—l + 0,3 (L)ERij,t—l + a’24(L)LPl-]-_t_1 + azs(L)ARij,t—1 +
o6 (L)Hyj e 1+ & (2

ER;j; = 3o+ azi(L)MNET;j 1 + as(L)W;j_q + azs(L)ER;j ey + a34(L)LP;j 4 + azs(L)AR;je—q +
t36(L)H;j e 1+ &) (3

LP;j: = auo+ @y (L)MNET;j 1 + @uy(L)Wij 1 + @as(LER;j 1 + asa(L)LPj g + a4s(L)ARj 1 +
(L2773 (L)Hij,t—1+ Eijt 4)

AR;jy = ago + 0(51(L)MNET,-}-_t_1 + a5 (L)Wij,t—l + a53(L)ERij,t—1 + a54(L)LPij’t_1 + ass(L)ARij,t—1 +
ass(L)Hij,t—1+ Eijt (%)

Hij,t = Qgo T Qg1 (L)MNETij,t—1 + (L)Wij,t—l + ae‘.s(L)ERij,t—1 + a64(L)LPij,t—1 + a65(L)ARL-]-,t_1 +
o (L)H;j e 1+ & (6)

Methodologically, this set of equations is tested empirically by means of a panel Vector Autoregressive
(PVAR) model (see section 4 for a more thorough discussion of the merits and challenges of this
particular approach), which allows the joint analysis of labour market dynamics and migration effects
across countries.

The ensuing analysis uses detailed individual country data for a set of old EU Member States (OMS)
and new EU Member States (NMS) for the period 2000-2012 which coincides with the period of EU
enlargement in 2004 and 2007 and the implementation of transitional arrangements about mobility of
workers in the European Union. In particular, it uses different Eurostat datasets and population statistics
for 17 OMS and NMS countries* between 2000 and 2012, ultimately attaining a matrix of migration in-
and outflows for 17 destination countries, 16 sending countries and 12 years. In addition, two different
country samples are analysed separately in what follows: First, the overall sample which captures
migration dynamics across all 17 old and new EU countries to shed light on drivers and effects of
migration across a representative sample of OMS and NMS countries. Second, the NMS-to-OMS
sample which captures migration dynamics between all 6 new Member States (as countries of origin)
and all 11 old Member States (as countries of destination) to show how the integration of new Member
States has contributed to mobility and to labour market dynamics and outcomes in old Member States.
For further details on data sources see Table A.1 in the Appendix.

The data was tested for non-stationarity by means of the Im-Pesaran-Shin (IPS) unit root test, which
tests the null hypothesis that all panels contain unit roots versus the alternative that some panels are
stationary. Test results emphasise that except for employment rate differentials, which turn up non-
stationary in both country samples, the null hypothesis of non-stationarity is always rejected (see
Table A.5). Hence, to avoid the distortive effect of non-stationarity on empirical results, the ensuing

In this study old EU Member States (OMS) are represented by Austria, Belgium, Denmark, Finland, Germany, Ireland,
Italy, Netherlands, Spain, Sweden, United Kingdom and new EU Member States (NMS) are represented by Hungary,
Lithuania, Poland, Romania, Slovakia and Slovenia.
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analysis drops employment rate differentials from the list of variables and analyses a 5-variable pVAR
system in levels, containing net migration flows (MNET;;, ), real wage differentials (W;; ), real labour
productivity differentials (LP;; ), activity rate differentials (LP;; ) and human capital differentials (H;; ).
Furthermore, based on the Akaike information criterion (AIC), a pVAR(1) model with 1 lag is estimated
(see Table A.5 for test statistics).

An overview of immigration flows between 2001 and 2012 of EU-27 citizens to the EU-17 as well as
emigration flows of EU-17 citizens to the EU-27 are depicted in Figures A.1 and A.2 in the Appendix.
Given the relative size of the countries, Figure A.1 highlights that for the 17 countries included in the
analysis, immigration flows from the EU-27 were particularly high for Germany, the UK, Italy and Spain,
but also for Ireland. We can see that the crisis had a very strong impact on the ‘Southern economies’
Italy and Spain (and also Ireland) which all had sharply increasing immigration flows prior to the crisis
and these then dropped sharply. There was also a strong temporary dip in immigration in Germany in
2009 but immigration flows recovered relatively quickly to pre-crisis levels by 2012. Similar patterns can
be observed by other ‘Northern’ economies such as the Netherlands.

As regards emigration of EU-17 citizens to the EU-27 and focusing again on the bigger flows, we can
see in Figure A.2 that, symptomatic for the higher-income economies, emigration from Germany and the
UK to other EU-27 economies were gradually increasing over the pre-crisis period, but then fell sharply
in the wake of the crisis. The pattern is quite different and differentiated when we look at new member
countries, taking the examples of Poland and Romania. Poland showed strong increases in emigration
flows from the time of accession in 2004 until the crisis after which they dropped sharply and did not
recover to pre-crisis levels (Poland is the example of a NMS which weathered the crisis well, without a
recession). The pattern of Romania is quite different, as it experienced a dramatic jump in (recorded)
emigration to other EU-27 economies when it became a full member of the EU in 2007, despite of
transitory restrictions remaining in place with regard to full access to the labour market in many of the
host economies. After 2007, migration flows from Romania (a country with much lower income levels
than Poland) dipped somewhat but they remained on a high level.

Appendix Figures A.3-A.12 depict developments in other variables (real wage rates, productivity levels,
activity rates, human capital index) in the OMS (old Member States) and NMS (new Member States)
used in the analysis.
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4. Methodology: a panel VAR approach

While VAR models are now well established and widely used in applied macroeconomics, panel VAR
(henceforth, pVAR) models are still less common. Generally, the pVAR methodology was pioneered by
Holtz-Eakin et al. (1988) to analyse the dynamic relationships between wages and hours worked among
American males and has since then slowly found its way into applied macroeconomics. Generally,
traditional VAR models and pVAR models are structurally similar: both assume that all variables in the
system are endogenous and interdependent. However, in pVAR models, a cross-sectional dimension is
added to the representation.

Generally, pVAR models take the following reduced form:
Yy =T(L)Y; +c¢;+e, withi=1,.,Nandt=1,..,T )

where Y;, is a Kx1 vector of stationary variables, I'(L)Y;, is the KxK matrix of slope coefficients
polynomial in the lag operator (L), while c; refers to a Kx1 vector of unobservable fixed effects and ¢;; is
a Kx1 vector of idiosyncratic errors.

However, in such dynamic panels characterised by lagged dependent variables, fixed effects estimators
are not consistent due to the correlation between the fixed effects and the lagged regressor, giving rise
to the well-known ‘dynamic panel bias’ (see Nickell, 1981 or Anderson and Hsiao, 1982). Several
remedies have been proposed in the literature to overcome the obvious endogeneity issue like the first-
difference GMM estimator by Arellano and Bond (1991) or the system GMM estimator by Blundell and
Bond (1998). However, as has been pointed out by Bond et al. (2001) first-difference based GMM
procedures may behave poorly and also magnify prevailing data gaps. To tackle the potential dynamic
panel bias and to ensure that prevailing data gaps are not magnified, the ensuing analysis uses the
Helmert transformation, which expunges fixed effects by transforming all variables in the model into
weighted deviations from forward means. This procedure then allows to use lagged variables as
instruments and to estimate consistent coefficients by GMM. In particular, consider variable y;, in the
vector ¥, = (v}, v2, ..., v;:)', where i is the group variable (e.g. country or region) and ¢ is the time
variable with t € {1, 2, ..., T} with T referring to the last period of the available variable. Let y;, =

(ﬁ) Yt ., s, denote the mean of all future values of variable y;, in the vector Y;,. Furthermore, let

0; = % denote the weights, which put stronger emphasis on observations closer to the beginning

of the time series, guaranteeing that observations have equal variance. The Helmert transformation is
then defined as follows:

~ Ti—t 1 Ti _
V= [ (v — 75 S i) = 0u O — 7 ®)

A similar transformation is also conducted for the error terms ¢;,, ultimately transforming the reduced
from model defined in equation (7) into the following general Helmert-transformed model:

?it = F(L)?it + & (9)
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5. Results

5.1 ESTIMATION RESULTS

Estimation results of the pVAR(1) model for the EU as a whole as well as the NMS-to-OMS sample are
presented in Table A.6 in the Appendix. Appendix Tables A.9 and A.10 present results from estimations
when respectively either the relative real wage or the relative productivity variable are dropped in the
estimation as these two variables are — as expected — highly correlated (see correlation matrix A.3).
These alternative estimates are going to be used to check for robustness when applying the model
estimates for analysing impulse-response functions (see section 6).

Moving to an interpretation of the estimation results obtained, we see that as regards the impact on net
migration flows network effects are important determinants of net migration across countries, as high net
migration in the past positively and significantly affects current net migration. A contracting/expanding
wage differential (remember that the differentials are always defined in our analysis as the variable in the
sending country minus the variable in the receiving country) between country i and j gives less robust
results for net migration flows. The variable is weakly significant to explain NMS-to-OMS net migration
flows, but not significant in affecting net migration flows for the EU as a whole. Similarly, the relative
activity rate variables (capturing labour supply effects on net migration flows) becomes significant in
explaining NMS-to-OMS migration flows — in the specification when the real wage variable is dropped
but productivity level differences are kept in (see Table A.9) but it is not significant as an explanatory
variable for net migration flows for the EU as a whole. Moving to the impact of differences in human
capital endowments on net migration flows, we find that these are significant as an explanatory variable
for net migration flows in the EU as a whole but not for NMS-to-OMS migration flows.

We shall not go over the details in interpreting the parameter estimates with regard to the determinants
of the other labour market variables (real wage, productivity, activity rate and human capital stock
differences) except to say that there are interesting differences in the estimates for the restricted NMS-
to-OMS sample as compared to the EU patterns as a whole. These will be further interpreted when
applying the models in the form of impulse-response functions below.

Overall, one can say that estimation results give a rather mixed picture of the relationships between
labour mobility, on the one hand, and labour market indicators, on the other. In what follows, impulse
response functions are going to be presented and discussed which more explicitly capture and reflect
the complexity of the relationships between net migration and labour market conditions and outcomes.

5.2 IMPULSE RESPONSE FUNCTIONS

Two sets of impulse response functions (IRFs) are shown in Figures 1-2 and 3-4 respectively: the first
set of figures (Figs. 1-2) shows the impact of a one-time positive shock (amounting to one standard
deviation) to each of the labour market indicators (relative real wage rates, activity rates, labour
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productivity growth and human capital indicators®) on net migration flows plus the lagged effect of a
shock of net migration flows on itself. The second set of figures (Figs. 3-4) shows the impact of a
positive shock to net migration on the other labour market variables.

There are two sets of figures each, as we show first (Figs. 1 and 3) the IRFs including all bilateral
relationships across the EU countries, and then (Figs. 2 and 4) the bilateral relationships between the
NMS as countries of origin and the OMS as countries of destination.

The following are the results depicted in the Figures:

We start with the first set of figures (Figs. 1 and 2) which depicts the response of net migration flows to
shocks in the labour market indicators in the destination country compared to the country of origin of the
migrant: First, we find a persistent and significant effect of a one-time shock of net migration flows on
the level of migrant flows, i.e. the net migrant flows do not reverse. This is true for both figures i.e. it
characterises the impact of migration flows in the EU as a whole, as well as the flows between NMS and
OMS. The impact of the shock fades away after about three to four periods i.e. years.

Figure 1/ Response of net migration to shocks in other determinants: total sample
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

Next we come to the labour market indicators: we see that a positive shock in relative real wage levels
between destination country and country of origin has significant effects (with the expected sign;
remember that all differentials are defined as the value of the variable in the sending country minus the
value of that variable in the receiving country) on net migration flows in both sets of inter-country

®  All variables have been specified in relative terms as values of the variable in the destination country relative to the

values of the variable in the country of origin of the migrant.
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relationships: however, it affects the sub-set of migration flows between NMS and OMS more strongly,
which was also expected from the parameter estimates presented earlier in Table A.6.

We find no significant impacts of shocks to relative labour productivity levels in the country of
destination relative to the country of origin in either of the two samples. We shall see later on in the
robustness analysis (section 6), that taking account of the strong correlation between real wage and
productivity differentials and dropping one of the variables, that the productivity variable will become
significant and will show the expected sign.

Figure 2 / Response of net migration to shocks in other determinants: NMS-to-OMS sample
only
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Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

With regard to activity we observe a significant positive impact of increased activity rates in the country
of origin relative to the country of destination which shows — in line with expectations — that an increase
in the labour supply in origin countries and a reduction of the labour supply in the host economies (both
through activity rates) both encourage net migration flows. This effect becomes significant only over a
longer period of time for the EU as a whole, but happens earlier and lasts for an extended period in
NMS-OMS relations. This means the migration flows react earlier and more forcefully to relative labour
supply developments in the NMS-OMS interactions.

As regards the human capital indicator we observe a negative impact of an improvement in human
capital in the sending country compared to the receiving country on net migration flows which confirms
what we termed the H-O hypothesis. That is, convergence in human capital structures reduces the
incentives for migration flows i.e. there is less complementarity in skill structures between potential
migrants and the labour force of the potential host country. This effect is significant only for the EU
sample as a whole, but does not impact on NMS-OMS migration flows. The reason for this could be,
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firstly, that human capital indicators — as we measure them, are quite similar between NMS and OMS
and, secondly, that real wage differentials and labour supply effects are that much more important than
differences in human capital/skill structures to explain NMS-OMS migration flows.

Next we come to the second set of figures (Figs. 3-4) which analyse impulse response functions in the
other direction: from an impact of a one-time (one standard deviation) shock in migration flows on the
labour market variables in the destination country relative to the country of origin:

For the sample as a whole, (Figure 3) we see hardly any significant effects. The only significant effect is
the impact of net migration on human capital structures for the EU sample as a whole. The negative
impact can be interpreted in two ways: net emigration reduces the human capital endowment in the
sending country or/and increases the human capital endowment in the receiving country, both of which
can be interpreted that migration favours skilled migrants but also that migration flows through labour
market pressures might act as an incentive in the host country to improve skill levels of the domestic
labour force.

Figure 3/ Response of other determinants to shocks in net migration: total sample
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

If we look at the effects of NMS-to-OMS migration (Figure 4) we see that there are significant effects
both on the real wage and the productivity differentials. These can again be interpreted in two ways (as
we only analyse the impact on the differential): either net emigration reduces the labour (supply) market
pressure in the sending country thereby allowing an increase in the real wage there or/and the increased
net immigration depresses the real wage in the country of destination. Thus one can say that in NMS-
OMS relationships net migration contributes to real wage convergence.
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Figure 4 / Response of other determinants to shocks in net migration: NMS-to-OMS sample
only
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Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

As regards the labour productivity effect, we can see that net migration has a protracted positive effect
on productivity in the sending NMS country compared to the receiving OMS economies. This could be
explained that net emigration would allow a reduction in employment levels (i.e. in ‘labour hoarding’) in
sending countries without a reduction in output levels at the same time, while in receiving countries the
average productivity impact of incoming migrants would be negative. This would be compatible with a
below average productivity contribution of migrants which could in turn be interpreted to result from
either lower skill levels of migrants than that of the domestic work force, or ‘brain waste’ i.e. migrants
working in jobs below their skill levels, or simply by migrants adding to the work force in an economy
with a downward sloping marginal productivity schedule.

We shall see later on (section 6) that the productivity effect in NMS-OMS relationships will not be robust,
while the real wage effect remains significant. Furthermore, when dropping the productivity variable,
other effects emerge, such as a significant effect on activity rates and on human capital structures (both
of which will be discussed in section 6).

In conclusion we can say that we find quite distinct and interesting patterns of effects of labour market
variables on migration flows and of migration flows on labour market structures when looking at NMS-to-
OMS migration flows as against the pattern we observe for the EU as a whole.

5.3 VARIANCE DECOMPOSITION

While impulse response functions provide useful information about the effects of changes in a variable in
response to a shock to another variable, they however fail to give information about how important such
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shocks are in explaining observable fluctuations in other variables. From a policy perspective,
determining the relative importance of different shocks is of particular importance. Hence, in what
follows, we perform a variance decomposition analysis to determine the relevance and importance of
individual shocks for changes in our variables of interest. Results are reported separately for the overall
sample (Table A.7 in the Appendix) as well as the NMS-to-OMS sample (Table A.8 in the Appendix) for
two different time horizons: 5 periods after the shock as well as 10 years after the shock to account for
the more long-term, cumulative effects of different shocks.

Results for the overall sample reported in Table A.7 point to two interesting findings: first, none of the
relevant variables seems to play an important role for fluctuations in net migration; second, net migration
itself also plays a negligible role for variations in other variables. More specifically, results highlight that
net migration itself almost exclusively explains fluctuations in net migration, leaving virtually no role to
other variables. The only notable exception is the human capital differential, which however, only
explains about 1 per cent of fluctuations in net migration after 10 periods. Furthermore, net migration
matters little for fluctuations in other variables. Again, the only notable exception is the human capital
differential, whose fluctuations are partly explained — 1 per cent after 5 as well as 10 periods — by net
migration.

A more diverse picture emerges for the remaining variables of interest. For instance, the human capital
differential and the activity rate differential explain around 13 and 3 per cent, respectively, of fluctuations
in wage differentials after 5 periods and even 20 and 6 per cent, respectively, after 10 periods.
Furthermore, the wage differential is an important determinant of fluctuations in the real labour
productivity differential, explaining around 17 and 21 per cent after 5 and 10 periods, respectively. On
the contrary, fluctuations in the activity rate can be traced back to several relevant sources: the human
capital differential, which explains up to 10 per cent of fluctuations after 10 periods as well as the real
wage and labour productivity differentials, which both explain around 2 per cent of fluctuations after 10
periods. Changes of the human capital differential are to a large extent explained by the wage
differential (14 per cent after 10 periods).

In contrast, results for the NMS-to-OMS sample reported in Table A.8 paint a less pronounced but
nonetheless somewhat different picture: while fluctuations in net migration are again predominantly
explained by net migration itself, other factors matter as well. Both, the real wage and the activity rate
differentials are equally important and explain around 2 per cent of fluctuations in net migration after

10 periods. Hence, both the real wage and the activity rate differentials are relevant determinants for
changes in net migration from NMS to OMS. Furthermore, net migration plays a stronger role for
changes in other relevant variables and is particularly important for fluctuations in real labour productivity
and real wage differentials, explaining 6 and 3 per cent, respectively, after 10 periods. This finding
suggests that net migration from NMS to OMS is an important determinant of changes in both real
labour productivity and real wage differentials.

As concerns the other variables of interest, somewhat similar patterns emerge, though the relative
importance of some variables differs. For instance, relative to the overall sample, in the NMS-to-OMS
sample, changes in the activity rate differentials are to a larger extent explained by the real wage
differential but to a lesser extent explained by the human capital differential. Furthermore, the wage
differential plays a stronger role for fluctuations in the human capital differential, explaining almost 20 per
cent after 10 periods (while only around 14 per cent in the overall sample).
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6. Robustness analysis

As expected and already mentioned earlier, there is considerable and significant correlation between
real labour productivity differentials, on the one hand, and real wage differentials, on the other (see
Appendix Table A.3). Hence, to avoid any distortive effects that may arise from substantial multi-
collinearity between variables in the system, in what follows, a robustness analysis is undertaken. More
specifically, real labour productivity differentials and real wage differentials are alternately dropped,
giving rise to two alternative 4-variable pVAR(1)-systems. Section 6.1 presents and discusses IRFs if
real wage differentials are dropped from the system while section 6.2 presents discusses IRFs if real
labour productivity differentials are dropped from the system. Regression results for both alternative
specifications are presented in Table A.9 and Table A.10 in the Appendix.

6.1 ROBUSTNESS ANALYSIS: EXCLUDING REAL WAGE-DIFFERENTIALS

Again, two different sets of figures are shown: the first set captures the impact of a one-time positive
shock to each of the four remaining labour market indicators excluding real wage differentials plus net
migration on net migration flows for the overall sample as well as the NMS-to-OMS sample (Figure 5
and 6); the second set of figures captures the effect of a one-time positive shock to net migration on the
other labour market variables for both samples separately (Figures 7 and 8).

Figure 5/ Response of net migration to shocks in other determinants: total sample
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

In line with above results, Figures 5 and 6 show the following robust effects: irrespective of country
sample considered, there is robust evidence of a strong persistence effect of net migration. A one-time
positive shock to net migration leads to a strong, significant and persistent effect on subsequent net
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migration. The overall effect disappears after around 3 to 4 periods following the impact of the shock.
Likewise, similar effects are observable for shocks to the activity rate differential and the human capital
differential, irrespective of sample considered. In particular, a positive one-time shock to the activity rate
differential (i.e. an increase in activity rate of the sending country relative to that in the receiving country)
has a positive and significant impact on net migration. The timing of the effect, however, differs by
country sample: while the positive effect on migration takes some time to materialise in the overall
sample, the impact is immediate for migration flows between NMS and OMS countries. Moreover, a
positive one-time shock to the human capital differential has a significant negative effect on net
migration for the EU as a whole but no significant effect on net migration between NMS and OMS
countries, again a confirmation of the H-O hypothesis. For the EU as a whole, the effect dies out after
around 5 periods.

Figure 6 / Response of net migration to shocks in other determinants: NMS-to-OMS sample
only
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

In contrast to earlier results (when the real wage differential was kept as an additional variable),
however, a one-time shock to the real labour productivity differential (i.e. productivity convergence) is
shown to give rise to similar and significant effects in both samples of countries, leading to a significant
and quite persistent drop in net migration in the EU as a whole as well as from NMS to OMS countries,
although the effect is somewhat stronger in the latter case. This finding is consistent with the notion that
net migration flows fall as a result of a drop in prevailing labour productivity gaps between sending and
receiving countries.

Effects of a one-time positive shock to net migration on the other labour market variables produces
similar and therefore consistent results (see Figures 7 and 8): for the EU as a whole, a one-time shock
to net migration has no significant effect on the real labour productivity differential, the activity rate
differential or the human capital differential. By and large, this also applies to shocks to net migration
between NMS and OMS countries: like before, no significant effects emerge on the activity rate
differential or the human capital differential. However, in contrast to the earlier results, the effect on the
real labour productivity differential is now insignificant also, highlighting that an increase in net migration
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between NMS and OMS countries does not impact on the prevailing real labour productivity differentials
between NMS and OMS countries.

Figure 7 / Response of other determinants to shocks in net migration: total sample
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

Figure 8 / Response of other determinants to shocks in net migration: NMS-to-OMS sample
only
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

6.2 ROBUSTNESS ANALYSIS: EXCLUDING REAL LABOUR PRODUCTIVITY
DIFFERENTIALS

Figures 9 to 12 depict effects of one-time positive shocks if real labour productivity differentials are
excluded from the system instead. Figures 9 and 10 show the effect of a one-time positive shock of the
four remaining labour market indicators plus earlier net migration on net migration flows for the two
samples separately, while Figures 11 and 12 capture the effect of a one-time positive shock to net
migration on the other labour market variables for both samples separately.
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Figures 9 and 10 point to robust effects of a one-time positive shock to net migration on the remaining
labour market variables. Hence, the exclusion of the real labour productivity differential leaves the main

conclusions unaltered.

Figure 9/ Response of net migration to shocks in other determinants: total sample
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Figure 10 / Response of net migration to shocks in other determinants: NMS-to-OMS sample

only
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On the contrary, the exclusion of the real labour productivity differential produces partly different results,
particularly for migration between NMS and OMS countries. More specifically, while findings are robust
for shocks to net migration on other labour market variables for the EU as a whole (see Figures 11 and
12) somewhat different effects are observable for shocks to net migration between NMS and OMS
countries. Our results show that a one-time positive shock to net migration between NMS and OMS
countries has a significant negative, but short-term, effect on activity rate differentials. This means that
either activity rates fall in the sending country or rise in the host country. The latter is the more likely
effect as new cohorts of migrants have high activity rates and hence would lift the overall activity rate in
the host country if not compensated by an induced fall of the inactivity rate by the existing labour force in
these countries. Likewise, a one-time positive shock to net migration between NMS and OMS countries
has a significant positive and more persistent effect on prevailing human capital differentials, suggesting
that more intense net migration from NMS to OMS countries results in a reduction in human capital
differentials, which is equivalent to a convergence of human capital endowments between NMS and
OMS countries. Results remain robust for the effect on real wage differentials, highlighting that real
wage differentials between NMS and OMS countries tend to converge in response to a one-time positive
shock to net migration between these two sets of countries.

Figure 11/ Response of other determinants to shocks in net migration: total sample

Net migration shock Net migration shock Net migration shock
0.01004 0.0010- 0.01004
0.00507
— — 0.0000 bt
] k<t
£ 0.00501 2
] o s
;g % E 0.0000+— t
2 o -0.0010 g
% g 5
2 0.00001 12 O -0.00501
T 3 T
@ Q
< .0.0020
-0.01004
-0.00504
T T T T T T T T T T T -000307 T T T T T T T T T T T —001507 T T T T T T T T T T T
012 3 456 78 910 012 3 456 7 8 910 012 3 456 7 8 910
s s s
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Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

Figure 12 / Response of other determinants to shocks in net migration: NMS-to-OMS sample
only
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7. The role of network effects — the stock of

migrants by country of origin

The model as estimated introduced the ‘network effect’ so far only in an aggregate manner, i.e. whether
an earlier flow of migrants (in the aggregate) in a particular country affects subsequent migration flows.
However, the literature also attempts to be more specific about such network effects (see the review in
section 2) and examines whether a stock of migrants from a particular country of origin acts as an
additional incentive for additional net migration flows from the same country of origin (as it reduces
integration and search costs).

We have tested for such an additional ‘country-of-origin specific network effect’ by estimating a pvVAR
model with the share of migrants from a particular source country in the overall stock of migrants in the
country of destination as the dependent variable. The model was estimated in differenced form as —
given the presence of network effects — there was non-stationarity in the new variable in level terms. The
results from the use of the estimated model in the form of impulse response functions are depicted in
Appendix Figures A.13-A.18. The interesting feature which emerges from this analysis is again the
difference in the results for the total sample of EU17 migration flows and when we limit the sample to the
NMS-to-OMS flows. With the exception of the network variable itself which has a significant impact in
both samples, i.e. an increase in the share of migrants from a particular country of origin also has a
significant positive effect on the share increase in the following periods, the other variables have
significant effects mostly only in the NMS-to-OMS sample. Even as regards the country-specific network
effect the total sample shows only a very short-term effect, while in the NMS-to-OMS sample the effect
is longer-lasting (4-5 years).

As regards the impact of the other variables which were tested for a significant impact on the increase in
the share of a particular migrant group in the overall stock of migrants, we find robust positive effects for
the NMS-to-OMS sample of relative real wages and productivity (in the sending country relative to the
host country) and a negative impact of relative activity levels; the relative human capital variable turns
out to be less robust and is negative. In the total sample — apart from the lagged country-specific
network variable — only the relative human capital variable has a robust negative impact. Let us interpret
these results: First, the hypothesis that an increase in the share of migrants from a particular country of
origin in a particular country of destination has a positive impact on future increases in that share is
confirmed, with longer-run impacts on NMS-to-OMS flows. As regards the other variables, the analysis
indicates that if there is stronger real wage and productivity convergence (between sending NMS and
host OMS country) this leads to a higher likelihood that the country-specific network effect intensifies.
This might sound surprising, as one would expect that the push effect becomes weaker with such
convergence; however, it could be that such convergence reduces further the integration costs which
networks provide as convergence in productivity and real wages (between sending and host country)
also indicates that these migrants will fit more easily into the work environment of the host country. The
country-specific networks support the migrant in this endeavour. As regards the activity variable, this
shows the usual ‘push’ effect in that migrants which face a deteriorating relative activity rate in the
country of origin will have a stronger incentive to migrate.
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At a descriptive level, it might be interesting for the reader to look at the pattern of share increases in the
total stock of migrants coming from different EU source countries in the different countries of destination.
The growth rates (in % per annum) over two periods (the pre-crisis period 2001-2008 and the crisis
period 2009-2012) are depicted in Figures 13 and 14. They do show quite a differentiated picture, both
as regards the country-to-country patterns of migrant stock developments between EU member
countries as well as over the two different periods.

Figure 13/ Growth rates of the shares of migrants from a particular country of origin in total
OMS host country migrant stock
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Source: Eurostat: own calculations.

We let the reader looks at these patterns in detail and want to point only to a few interesting features
specifically with respect to changes in trends during the crisis compared to the pre-crisis period:
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What emerges quite clearly is the sharp drop of migrants from other EU economies in the overall stock
of migrants in the Southern EU economies (Spain and Italy) during the crisis period while in the
‘Northern’ EU economies (Germany, Austria, Belgium, Denmark, Sweden) the share increases are
holding up during the crisis.

v

Quite visible are also the strong increases in the shares of Romanian and Hungarian migrants in the
stock of migrants in some of the destination countries (Germany, Austria, Sweden, Denmark) during
the crisis period. The former having to do with the late liberalised access to EU labour markets, the
latter with a specifically bad economic situation in Hungary during the crisis.

> There is a sharp drop of the growth of the Polish migrants’ share in the UK migrant stock over the
crisis period which was a very preferred country of destination in the pre-crisis period (as it belonged
to the few countries which liberalised labour market access for the 2004 wave of NMS at the earliest
date), and also in some other countries but much less so in Germany which is now the main attractor
country for CEE migrants.

> Lithuania, as representative of the Baltic countries in our sample, shows a fall in the growth of the
share of its emigrants over the crisis-period in the migrants’ stocks of EU countries but from very high
rates in the pre-crisis period, very likely the result of a rebound of growth in the Baltic states after a
very sharp fall of employment in the early phase of the crisis.

Figure 14 / Growth rates of the shares of migrants from a particular country of origin in total
NMS host country migrant stock
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Note: No data are available for Lithuania; outlier-corrected average growth rates are shown.
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8. Main findings and conclusions

In this paper we analysed intra-EU labour mobility patterns and labour market adjustments over the
period 2000 to 2012. The period covers the first and second waves of Eastern enlargement in 2004 and
2007 and hence it was interesting to see whether these patterns had different characteristics when we
look at intra-EU mobility as a whole or when we concentrate only on NMS-to-OMS mobility and its labour
market determinants and, vice versa, labour market adjustments in the wake of intra-EU mobility. A
detailed summary of the findings is provided in the Executive Summary. Here we want to highlight in
particular the commonalities but also the interesting differences we found when analysing the pattern of
intra-EU mobility as a whole (i.e. including in the sample all bilateral intra-EU flows with 17 EU
economies included in the analysis) compared with the specific features of mobility patterns when only
NMS-to-OMS flows are considered.

We start with determinants of net migration flows:

In general, we found robust evidence for both country samples with respect to ‘network effects’, i.e.
high net migration in the past in a particular country of destination induces further net migration; this
effect tends to decline over time. Apart from this general network effect, we also analysed specific
country-of-origin effects, i.e. whether a larger stock of migrants from a particular source country has
also a significant positive effect for the share of migrants from the same source country in the future.
Here we found that this ‘specific-network pull effect’ is only very short-term (1-year) in the sample as a
whole while it is more lasting (for a period of 4-5 years) in the case of NMS-to-OMS migration flows. This
could result from the fact that NMS-to-OMS mobility is more recent and hence the advantage gained by
migrants from specific country-of-origin networks in reducing migration and integration costs would be
more important than for intra-EU mobility in general.

Another interesting feature of NMS-to-OMS flows which was not found for the sample as a whole, is that
a process of real wage and productivity convergence (between the country of origin and the country
of destination) tends to lead to an increase in the share of migrants from the specific country of origin.
We interpret this in the way that such wage and productivity convergence would mean that migrants
would then be used to more similar work environments (with more similar underlying skill requirements
and skill supplies) in the two economies and this would make integration into labour markets and
production environments easier than when gaps are widening.

For overall net migration flows, on the other hand, we found evidence for the traditionally expected
relationships between real wage and productivity gaps and net migration flows: a reduction in real
wage differentials between sending country and potential host country reduces net migration flows and
the same is true for the impact of reduction in productivity gaps between host and origin country. That is
a higher relative wage level in the country of origin increases the incentive to stay and, similarly, there is
a stronger incentive to stay when relative productivity levels increase in the source country. This was
found for both sets of samples.

As regards the impact of an increase in the relative activity rates (i.e. the share of the population which
either has a job or is looking for a job) in the country-of-origin relative to the country-of-destination, we
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found significant effects in both samples. However, while that effect showed up only with a relatively long
lag (5 to 7 years after the ‘shock’) in the total sample, it materialised more quickly in the NMS-to-OMS
sample. We interpret this effect in the following way: as potential labour supply (linked to activity rates)
declines in the potential country-of-destination or increases in the potential source county, there would
be a stronger incentive by migrant workers to satisfy labour demand in the destination country and there
would also be a higher chance that job search by migrants would be successful.

Let us now discuss the other set of results where we estimated the impact of net migration flows on
the other variables considered in this study:

In this case, most relationships of significance were found for the NMS-to-OMS sample but not for the
sample including all EU bilateral flows: thus we found a significant impact of net migration flows on
reducing real wage differentials between NMS and OMS countries. This confirms the potential role
which mobility can play in reducing labour market disequilibria in an integrated market environment
(Borjas’ (2001) ‘greasing of the wheel’ effect). As regards the impact of net migration flows on real
productivity differentials between host and source country, we found a temporary impact of net
migration flows towards reducing such gaps (i.e. either reducing the productivity levels in the OMS
country or increasing it in the NMS country). The temporariness of this effect points to an adjustment
process that needs to take place when a wave of foreign workers get absorbed in the production
processes of the receiving country, thus reducing temporarily its level of productivity.

Another specific NMS-to-OMS effect was found with respect to the impact of net migration flows on
activity rates: such flows increase the activity rates in the receiving country relative to the sending
country. This is likely due to a compositional effect of recent cohorts of migrants showing high activity
rates (due partly to age composition and the need to work for a living) and thus affecting the aggregate
activity rate in the receiving county in a positive direction. Alternatively, it could have a negative impact
on activity rates in the sending country as the more employment-searching individuals (also partly due to
their age-composition) might leave the country.

Finally, there was also a case where the significance of tested relationships went the other way, i.e.
significant for the sample as a whole but not for the NMS-to-OMS sample, and this was with respect to
the differences in human capital (proxied in our analysis by a composite human capital index). Here we
found a positive impact of net migration on the human capital index of the host economy relative to the
sending economy. This can be interpreted either as evidence for relatively skilled migration (in
composition) or an induced effect of an incentive to up-grade the human capital structures to the
population at large in the host economies in the light of actual or expected migration from other EU
economies. As regards the impact of human capital differences on net migration flows, there we found
that reductions of such differences would reduce the incentive to migrate. This was also significant for
the sample as a whole but not for the NMS-to-OMS sample. In that sample the human capital
differences do not seem to be significant drivers of net migration flows, while other factors (real wage,
productivity and activity rate differences) were.

Thus the paper was able to show interesting features of determinants of mobility patterns, on the one
hand, and of the impact of net migration flows on other variables, on the other hand. Furthermore, the
estimates also revealed significant differences in the results obtained for a larger sample of EU
economies as compared to the specific case of NMS-to-OMS mobility flows.
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10. Appendix

Figure A 1/ Immigration® of EU-27 to EU-17 (2001-2012)
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Source: Eurostat Statistics (Immigration by year and citizenship), own calculations.

Figure A 2/ Emigration’ of EU-17 to EU-27 (2001-2012)
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Source: Eurostat Statistics (emigration by year and citizenship), own calculations.

According to Eurostat ‘Immigration’ denotes the action by which a person establishes his or her usual residence in the
territory of a Member State for a period that is, or is expected to be, of at least 12 months, having previously been
usually resident in another Member State or a third country;

According to Eurostat ‘Emigration’ denotes the action by which a person, having previously been usually resident in the
territory of a Member State, ceases to have his or her usual residence in that Member State for a period that is, or is
expected to be, of at least 12 months;.
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Figure A 3/ Unemployment rates: OMS
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Figure A 4/ Unemployment rates: NMS
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Figure A 5/ Activity rates: OMS
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Figure A 6 / Activity rates: NMS
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Figure A 7 / Real wages and salaries: OMS (CPI-deflated, in 2010 prices)
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Figure A 8 / Real wages and salaries: NMS (CPI-deflated, in 2010 prices)
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Figure A 9/ Real labour productivity per person: OMS (in 1.000 EURO per employee)
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Figure A 10/ Real labour productivity per person: NMS (in 1.000 EURO per employee)
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Figure A 11 /Human capital index: OMS (in %)
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Figure A 12 / Human capital index: NMS (in %)
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Figure A 13/ Response of the share of migrants to shocks in other determinants: total

sample (full specification)
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Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

Figure A 14 / Response of the share of migrants to shocks in other determinants: NMS-to-
OMS sample only (full specification)
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Figure A 15/ Response of the share of migrants to shocks in other determinants: total
sample (robustness analysis: excluding real wage differentials)

Shock to share of migrants

0.2000 A

0.1500

0.1000 A

0.0500

Share of migrants

0.0000 T—

-0.0500

Shock to activity rate differential

0.0200

0.0150 A

0.0100

0.0050 A

Share of migrants

0.0000

-0.0050

T T T T T T T T T T
012 3 456 7 89
S

Source: own calculations.

10

Share of migrants

Share of migrants

Shock to LP differential

0.0100

0.0050

0.0000

-0.0050

Shock to HC differential

0.0050

0.0000

-0.0050

-0.0100

-0.0150+
T T T T T T T T T T T
01 2 3 456 7 8 910

S

Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
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Figure A 16 / Response of the share of migrants to shocks in other determinants: NMS-to-
OMS sample only (robustness analysis: excluding real wage differentials)
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Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.
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Figure A 17 / Response of the share of migrants to shocks in other determinants: total
sample (robustness analysis: excluding real labour productivity differentials)
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.

Figure A 18/ Response of the share of migrants to shocks in other determinants: NMS-to-
OMS sample only (robustness analysis: excluding real labour productivity differentials)
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Source: own calculations.
Note: The green line refers to the impulse response, the grey area to the 95% confidence interval around the estimates;
errors are generated by Monte Carlo simulation with 1000 repetitions.
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Table A 1/ Description of variables

Indicator Definition Data source
MNET (net migration) Log of the difference between immigration and emigration Eurostat
LP (labour productivity) Difference in the log of real labour productivities; real labour Eurostat
productivity defined as: real GDP at market prices, chain-linked
(2010=100) in million euro divided by total employment (in 1,000
persons) (employment — domestic concept)
ER (employment rate) Difference in the log of the employment rates; the employment rate Eurostat
is defined as: 1-unemployment rate/100
ACT (activity rate) Difference in the log of activity rates; wiiw database
W (wages) Real wages and salaries, CPI-deflated (in 2010 prices) wiiw database
H (human capital index) defined as weighted average of:
Upper secondary and post-secondary non-tertiary education (levels Eurostat
3 and 4) as a share of age group from 15 to 19 years
Graduates (ISCED 5-6) aged 20-29 per 1 000 of the corresponding Eurostat
age population
Short-cycle tertiary education, bachelor or equivalent, master or Eurostat
equivalent and doctoral or equivalent level (levels 5-8) as share of
total employment (resident population concept — LFS) aged from 15
to 64 years
MigStock (stock of migrants) Log of the stock of migrants from country i residing in host country Eurostat
Jj, as share of the total migrant population in host country j
Table A 2/ Correlation matrix: total sample
Net migration Wage diff LP diff ER diff ACT diff HC diff
Net migration 1
Wage diff -0.044 1
(0.013)
LP diff -0.064 0.966 1
(0.000) (0.000)
ER diff -0.092 0.480 0.374 1
(0.000) (0.000) (0.000)
ACT diff 0.029 0.577 0.578 0.245 1
(0.095) (0.000) (0.000) (0.000)
HC diff 0.049 0.077 0.041 -0.032 0.109 1
(0.006) (0.000) (0.020) (0.070) (0.000)
Table A 3/ Correlation matrix: NMS-to-OMS sample
Net migration Wage diff LP diff ER diff ACT diff HC diff
Net migration 1
Wage diff -0.072 1
(0.043)
LP diff -0.123 0.811 1
(0.001) (0.000)
ER diff -0.228 0.409 0.121 1
(0.000) (0.000) (0.001)
ACT diff 0.005 0.185 0.243 -0.030 1
(0.893) (0.000) (0.000) (0.399)
HC diff 0.108 0.079 0.048 -0.036 0.142 1

(0.002) (0.026) (0.181) (0.316) (0.000)
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Table A 4/ Summary statistics

Variables Obs. Mean Std. Dev. Min Max

Total sample

Net migration 3264 0.580 0.238 0.000 0.693
Real wage differential 3264 0.000 0.985 -2.733 2.733
Real LP differential 3264 0.000 0.882 -2.306 2.306
Employment rate differential 3264 0.000 0.065 -0.241 0.241
Activity rate differential 3264 0.000 0.119 -0.295 0.295
Human capital differential 3264 0.000 0.379 -1.075 1.075
NMS-to-OMS sample

Net migration 792 0.610 0.215 0.000 0.693
Real wage differential 792 -1.272 0.473 -2.733 -0.119
Real LP differential 792 -1.169 0.373 -2.306 -0.302
Employment rate differential 792 -0.033 0.063 -0.192 0.215
Activity rate differential 792 -0.094 0.093 -0.295 0.157
Human capital differential 792 -0.009 0.353 -0.903 0.916

Table A 5/Im-Pesaran-Shin unit root tests

W-t-bar p-value lags*
Total sample
Net migration -1.70E+03 0.000 0.20
Real wage differential -7.314 0.000 0.40
Real LP differential -6.198 0.000 0.16
Employment rate differential 2.865 0.998 0.63
Activity rate differential -9.472 0.000 0.25
Human capital differential -7.753 0.000 0.19
Log of migrant share (population) 8.269 1.000 0.35
Log of migrant share (total stock of migrants) -1.156 0.124 0.29
NMS-to-OMS sample
Net migration -2.90E+03 0.000 0.20
Real wage differential -6.244 0.000 0.45
Real LP differential -3.076 0.001 0.03
Employment rate differential -0.797 0.213 0.62
Activity rate differential -5.520 0.000 0.26
Human capital differential -2.658 0.004 0.14
Log of migrant share (population) 1.671 0.953 0.31
Log of migrant share (total stock of migrants) 0.227 0.590 0.45

Note: * optimal lag length selected according to AIC, including a constant term; HO= all panels contain unit roots, Ha=some
panels are stationary.
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Table A 6 / Estimates of pVAR(1): total sample & NMS-to-OMS sample

Total sample NMS-to-OMS sample

Dep.var: Net migration;;

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j,_y 0.375 0.053 7.029 0.360 0.092 3.909
Real wage dif fijr—4 -0.003 0.029 -0.110 -0.074 0.039 -1.897
Real LP dif fije— -0.035 0.070 -0.507 -0.045 0.076 -0.586
Activity rate dif fije—1 0.364 0.363 1.002 0.612 0.464 1.319
HC dif fije—s -0.128 0.057 -2.224 -0.023 0.080 -0.285
Dep.var: Real wage dif ferential;

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j,_y 0.012 0.024 0.524 0.102 0.050 2.040
Real wage dif fijr—4 0.700 0.012 56.147 0.682 0.022 30.845
Real LP dif fije—4 -0.090 0.039 -2.298 -0.077 0.066 -1.154
Activity rate dif fije_q -0.634 0.143 -4.434 -0.961 0.305 -3.153
HC dif fije—s 0.215 0.023 9.377 0.218 0.050 4.330
Dep.var: Real labour productivity dif ferential;;

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j,_y 0.001 0.007 0.145 0.020 0.017 1.211
Real wage dif fijr—1 0.043 0.003 13.378 0.047 0.006 7.457
Real LP dif fije—q 0.761 0.010 74.034 0.757 0.018 43.084
Activity rate dif fije—1 0.020 0.040 0.510 -0.032 0.081 -0.392
HC dif fije—q -0.030 0.007 -4.459 -0.032 0.014 -2.255
Dep.var: Activity rate dif ferential;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j,_y 0.001 0.004 0.219 0.004 0.008 0.484
Real wage dif fijr—1 -0.017 0.002 -7.283 -0.019 0.004 -4.616
Real LP dif fije— 0.036 0.006 6.245 0.038 0.009 4.058
Activity rate dif fije—1 0.723 0.025 28.403 0.702 0.050 14.074
HC dif fije—q 0.028 0.004 6.213 0.022 0.009 2.395
Dep.var: HC dif ferential;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j,_y -0.003 0.025 -0.136 0.026 0.043 0.610
Real wage dif fijr—1 0.059 0.011 5.330 0.074 0.022 3.408
Real LP dif fije— -0.079 0.035 -2.274 -0.092 0.056 -1.626
Activity rate dif fije—1 -0.244 0.159 -1.539 -0.187 0.281 -0.663
HC dif fije—s 0.828 0.024 34.069 0.831 0.043 19.205

No of observations 2720 660
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Table A 7/ Variance decomposition: total sample

after 5 periods after 10 periods
LP AR HC LP AR HC

Net mig Wage diff diff diff diff Net mig Wage diff diff diff diff
Total sample
Net mig 0.987 0.002 0.000 0.002 0.008 0.981 0.004 0.000 0.003 0.011
Wage diff 0.001 0.832 0.001 0.034 0.131 0.002 0.731 0.006 0.059 0.202
LP diff 0.002 0.174 0.804 0.000 0.020 0.002 0.213 0.760 0.003 0.021
AR diff 0.000 0.018 0.015 0.902 0.065 0.000 0.018 0.024 0.858 0.100
HC diff 0.010 0.125 0.005 0.005 0.855 0.010 0.144 0.006 0.014 0.827
Total sample: excluding real wage differentials
Net mig 0.986 0.001 0.004 0.009 0.981 0.001 0.006 0.012
LP diff 0.004 0.961 0.015 0.019 0.005 0.914 0.022 0.059
AR diff 0.001 0.014 0.920 0.065 0.001 0.026 0.843 0.130
HC diff 0.008 0.045 0.021 0.926 0.008 0.041 0.044 0.907
Total sample: excluding real labour productivity differentials
Net mig 0.981 0.004 0.005 0.010 0.969 0.005 0.013 0.013
Wage diff 0.001 0.645 0.207 0.148 0.001 0.501 0.350 0.148
AR diff 0.003 0.029 0.935 0.032 0.004 0.056 0.808 0.131
HC diff 0.004 0.097 0.090 0.809 0.004 0.084 0.172 0.741

Table A 8/ Variance decomposition: NMS-to-OMS sample

after 5 periods after 10 periods
LP AR HC LP AR HC

Net mig Wage diff diff diff diff  Net mig Wage diff diff diff diff
NMS to OMS sample
Net mig 0.966 0.017 0.000 0.016 0.001 0.954 0.023 0.001 0.021 0.002
Wage diff 0.032 0.824 0.002 0.048 0.093 0.029 0.742 0.008 0.067 0.153
LP diff 0.055 0.254 0.666 0.006 0.019 0.064 0.283 0.614 0.016 0.023
AR diff 0.001 0.054 0.014 0.903 0.029 0.001 0.052 0.023 0.885 0.039
HC diff 0.002 0.168 0.003 0.004 0.823 0.003 0.191 0.005 0.009 0.792
NMS to OMS sample: excluding real wage differentials
Net mig 0.961 0.004 0.035 0.000 0.951 0.004 0.043 0.002
LP diff 0.022 0.898 0.041 0.039 0.021 0.817 0.055 0.107
AR diff 0.006 0.022 0.932 0.041 0.007 0.028 0.885 0.079
HC diff 0.001 0.053 0.028 0.919 0.001 0.048 0.053 0.899
NMS to OMS sample: excluding real labour productivity differentials
Net mig 0.943 0.028 0.028 0.002 0.908 0.028 0.061 0.003
Wage diff 0.150 0.552 0.250 0.049 0.166 0.431 0.357 0.047
AR diff 0.077 0.043 0.837 0.043 0.068 0.073 0.716 0.142

HC diff 0.077 0.120 0.134 0.669 0.102 0.102 0.220 0.576
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Table A 9/ Estimation results of pVAR(1) — excluding real wages: total sample & NMS-to-
OMS sample

Total sample NMS-to-OMS sample

Dep.var: Net migration;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.375  0.053 7.077 Net migration;j;_, 0.366 0.093 3.950
Real LP dif fije—1 -0.037 0.067 -0.551 Real LP dif fije—1 -0.085  0.071  -1.198
Activity rate diffijt_1 0.374 0.345 1.084 Activity rate difﬁ-,-t_1 0.887 0.434 2.044
HC dif fije—4 -0.129 0.058  -2.223 HC diffije1 — -0.032  0.081  -0.390
Dep.var: Real labour productivity dif ferential;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.004 0.007 0.494 Net migration;j;_, 0.016 0.018 0.919
Real LP diff;jr_q 0.781 0.010 76.706 Real LP diffije_4 0.782 0.017  46.688
Activity rate dif fije—q -0.110 0.043  -2.593 Activity rate dif fij—q -0.206  0.087 -2.359
HC dif fije—4 -0.016 0.007  -2.127 HC diffije— -0.027  0.016 -1.700
Dep.var: Activity rate dif ferential;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.000 0.004  -0.023 Net migration;j;_, 0.006 0.009 0.633
Real LP dif fije-1 0.028  0.006 4.794 Real LP dif fije—1 0.027  0.010  2.879
Activity rate dif fijo—q 0.774 0.026  29.407 Activity rate dif fije_1 0.772 0.052 14.726
HC dif fije—4 0.022  0.005 4.792 HC diffije— 0.019  0.010 1.972
Dep.var: HC dif ferential,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.000 0.025 0.010 Net migration;j;_, 0.020 0.043 0.455
Real LP diff;jr_q -0.051 0.033 -1.550 Real LP diffije—4 -0.051 0.052 -0.990
Activity rate dif fije—q -0.424 0.161  -2.628 Activity rate diffije_1 -0.461  0.283 -1.632
HC dif fije—4 0.848 0.025  33.852 HC diffijea 0.840 0.044 19.076

No of observations 2720 660
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Table A 10/ Estimation results of pVAR(1) — excluding real LP: total sample & NMS-to-OMS
sample

Total sample NMS-to-OMS sample

Dep.var: Net migration;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.379 0.052 7.279 Net migration;j;_, 0.404 0.108 3.738
Real wage dif fije_4 -0.044 0.076  -0.572  Real wage diffje_1 -0.119 0.074  -1.612
Activity rate dif fijo—q 0.200 0.561 0.355  Activity rate dif fije_1 0.327 0.783 0.418
HC dif fije—4 -0.110 0.082  -1.347  HCdiffije—1 -0.018 0.084  -0.209
Dep.var: Real wage dif ferential;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.021 0.024 0.883 Net migration;j;_, 0.179 0.076 2.349
Real wage dif fije_1 0.598 0.039 15.218  Real wage diffije_1 0.604 0.058  10.383
Activity rate dif fije—q -1.051 0.292  -3.601  Activity rate diffij;_4 -1.448 0.620 -2.335
HC dif fije—4 0.260 0.036 7.243  HCdiffije 0.227 0.056 4.088
Dep.var: Activity rate dif ferential;;,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, -0.003 0.005  -0.532 Net migration;j;_, -0.034 0.014 -2.459
Real wage dif fije_4 0.024 0.008 3.161 Real wage diffije_1 0.020 0.011 1.801
Activity rate dif fije—q 0.889 0.050 17.758  Activity rate dif fij; 1 0.942 0.101 9.295
HC dif fije—4 0.010 0.007 1.297  HCdiffije—1 0.017 0.013 1.374
Dep.var: HC dif ferential,

Coeff. S.E. t-stat Coeff. S.E. t-stat
Net migration;j;_, 0.005 0.026 0.176 Net migration;j;_, 0.118 0.068 1.735
Real wage dif fj;_4 -0.031 0.037 -0.827  Realwage diff;;;_, -0.020 0.052  -0.385
Activity rate dif fije—q -0.611 0.295  -2.073  Activity rate dif fij; 1 -0.769 0.563  -1.365
HC dif fijr—4 0.867 0.037 23.388  HCdiffiji—1 0.842 0.049 17.044

No of observations 2720 660
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