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Abstract:
The paper aims to investigate the relationship between international migration and economic growth across the regions of
Poland. In most studies, the potential determinants of migration have been investigated, while the impact of these flows of
individuals on economic growth has received less attention. Using a panel data during the time period 1999-2005, the authors
tested if different kinds of migration flows, distinguished by educational level, had an effect on economic growth. In order to
control both the issue of endogeneity, due to the presence of some potentially endogenous variables among the explanatory
variables, and the problem of omitted variables, the paper implements the difference-GMM of Arellano-Bond. The findings
show that high-skilled in-migration flows has a strong positive impact on the growth dynamics of Polish regions. On the other
hand, the outflow of skilled individuals reduces the regional skill-intensity and has a negative effect on income. The results also
support the idea that skilled-migration can promote the provincial convergence.
Keywords: skilled-migration; international flows; regional convergence; Poland
JEL Classification: R10; R11; R23

Introduction
The present paper focuses on the effect of migration on destination places. In particular, by distinguishing the
international flows we are interested in through investigating the role of skill-selective migration on regional growth
in Poland. The economic and demographic characteristics make Poland an interesting case study in Europe. This
country, indeed, represents the most populous among the new European Union members. Furthermore, the
literature on the relationship between migration and regional disparities of Eastern European countries is less
common than the literature on developed countries. The main findings reveal, on average, an amount of migration
flows relatively less and decreasing with respect to the other developed European Union members (Kertesi 2000,
Fidrmuc 2004, Bornhorst and Commander 2006, Ghatak et al. 2008, Ghatak and Pop Silaghi 2011). Moreover, the
literature gap is accentuated by the additional scarcity of studies focused on the effect of migration on regional
convergence in Eastern Europe (Kirdar and Saracoǧlu 2008, Wolszczak-Derlacz 2009, Bunea 2011). This paper
adds to the literature confirming that mobility of the more educated has a positive effect on the host regions and a
detrimental effect on the sending regions in Poland. The remainder of the paper is organized as follow. In Section
1 is provided the literature empirical background, in section 2, the descriptive analysis and econometric model will
be specified and the results will be presented. Finally, in the last section, we provide the main conclusions of the
analysis.
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1. Literature review
Despite the recognized importance of migration for economic development (Blanchard and Kats 1992, Borjas 1999,
Rappaport 2005), scholars are still focused on the determinants of migration rather than the causal effect of
migration on economic growth in the place of destination. In an important literature review, Etzo (2008) stressed
the necessity of further investigation on the relationship between migration, growth and convergence. The author,
indeed, argues that although the migration literature presents a huge number of empirical studies, the gap between
the causes and the consequences of migration is still present and need to be reduced.
Moreover, most of the studies dealt with migration flows across regions within national borders. Conversely,
by analysing the impact of international migration on economic growth, the evidence provided by the literature is
still incomplete and partial. Brunow et al. (2015) have shown that a greater cross-border mobility can contribute to
higher global long-run growth. The authors, considering a wide range of channels (such as age structure,
entrepreneurship, trade, remittances etc.) through which migration can influence dynamic growth in sending
countries, highlights that education and skills are among the most important factors able to influence the decision
to move. Furthermore, education tends to take on a greater role if we study international mobility rather than intranational mobility. Coulombe and Tremblay (2009), for instance, although they are not interested in the effects of
migration on income disparities, analyse a sample of international and internal migrants in order to assess the role
of migration on the skill disparities across Canadian provinces and highlight the positive contribution of international
migration to the reduction of provincial skill intensity disparities.
According to the neo-classical growth model with diminishing returns to factor of production and
homogenous labour, migration flows lead to a decrease of regional economic disparities by moving labour force
from poor to rich regions (Barro and Sala-i-Martin 1992). This process would reduce the economic growth in the
net in-migration regions and at the same time it boosts the economic dynamic in the emigration regions. At the end
of this adjustment process, holding everything else constant, the economic disparities between the two places will
disappear. For instance, Kirdar and Saracoǧlu (2008) show how migration is an important source of reduction of
regional economic disparities in Turkey. In this context where migration is characterized by flows of unskilled
individuals, the labour mobility works as an adjustment mechanism that is able to reduce the economic differences.
Another important evidence of this equilibrating mechanism is found by Maza (2006) for the Spanish regions
during the period 1995-2002. The author finds empirical support on the ability of migration in boosting regional
convergence. Indeed, once migration is introduced among the regressors, the estimate of convergence decreases,
indicating how mobility reduces regional disparities. Moreover, the negative coefficient associated with migration
signifies that a higher level of migration slows down economic growth and reinforces the role of migration in terms
of convergence.
However, some scholars argue that the simultaneous persistence of migration and economic disparities
among regions do not confirm this theoretical model (Reichlin and Rustichini 1998) especially when migration “is
not skill-neutral but skill-selective” (Fratesi and Percoco 2014, 1651). In particular, given the importance of migrant’s
characteristics, such as labour skills, many authors oppose the standard framework and suggest an investigation
of the composition effect. Shioji (2001) suggests that if the human capital embodied in the migration flows is higher
than the human capital that remains, then the composition effect overcomes the quantity effect due to the labour
mobility. Østbye and Westerlund (2007) consider the heterogeneity of migrants and separate the flows of individuals
into in-migration and out-migration in order to capture a different effect on economic growth in Norway and Sweden.
The results show that the composition effect is a predominant force in Norway, whereas in Sweden migration boosts
the regional convergence as the quantity effect overcomes the effect due to the composition of migration.
Another important contribution comes from Hierro and Maza (2010), where the relationship between the
internal movement of foreign-born individuals and the convergence process is analysed at the provincial level in
Spain. In particular, the authors have investigated if and to what extent the presence of foreign-born individuals in
provinces with a higher income per capita has a consequence on economic growth and convergence. The results
affirm that this kind of migration positively reduce the economic disparities. Within this strand of literature,
Vidyattama (2016) analysis the effect of inter-provincial migration on regional growth during the period 1975-2005
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in Indonesia. The author aims to estimate the impact of migration on economic growth in general and at the same
time to find a different causal effect of in-migration and out-migration on richer and poorer regions. The results
highlight a positive impact of migration on the three low-income provinces, while on the other hand, there is no
significant effect of migration on high-income provinces. Furthermore, Fratesi e Percoco (2014) point out, through
an analysis at the Italian regional level, the contribution of migration to the human capital accumulation in the host
region. The underlying idea is that migration affects the destination place by not only increasing its labour force,
but also changing the way human capital is distributed and, as a consequence, the economic performance.
Finally, Kubis and Schneider (2016) estimate a dynamic panel model to address the role of regional
migration in Germany. The results confirm a skill selection process of migration and in particular, the out-migration
has a negative effect on the regional dynamic of growth. Furthermore, when the authors disentangle Germany into
two subsamples (East and West Germany), the estimates are different. In the East Germany subsample, the inmigration positively affects the growth, whereas in West Germany, the opposite is true since the in-migration slow
down the economic growth.
In summary, these studies confirm that the heterogeneous effects of migration on regional economic growth
depend on the intangible skills embodied by each migrant. The underlying assumption is that the different
educational level creates a selection process able to explain the different impact of migration on the economic
growth. However, there is no empirical evidence to support this claim when we study international flows.
Furthermore, differently from and Kubis and Schneider (2016), another original element of the paper is the
possibility to account for the skill-selectivity. In particular, the dataset provides a subdivision of migration flows
which enables us to disentangle the different migrant’s skills by using the level of education of migration flows.
From the methodological point, this kind of investigation arises from different identification issues. First, the
endogeneity between migration and GDP per capita could lead to a simultaneous bias. In particular, the reverse
causality among them could create a systematic distortion. Second, the endogeneity due to omitted variables, if
not considered, could increase the error of estimation. The economic literature has approached this topic using
different identification strategies and different methodologies, from the instrumental variable approach (Barro and
Sala-i-Martin 1992, Kirdar and Saracoǧlu 2008, Maza 2006) to the difference-GMM estimators (Niebuhr 2012,
Vidyattama 2016). This work will try to study the relationship between selective migration and economic growth by
implementing a dynamic panel estimation and, in particular, a difference-GMM of Arellano and Bond (1991).
2. Empirical analysis
2.1 Description of the data
The Poland spatial map is divided by the Eurostat into 6 macro-regions (NUTS1), 16 regions (NUTS2) and 66
provinces (NUTS3). Concerning the first level of division, the Eurostat used the geographical position as a method
of identification and thus we have the centre, the south, the east, the north-west, the south-west and the north. The
capital city is Warsaw placed in the centre macro-region where we find the highest population density. Also the city
of Lodz, the second most populated city, is in the centre area, with an economic vocation in the textile industry. In
the South of the country, we find the artistic and cultural complex placed in Cracow and in the Western side, the
urban agglomeration of Poznan and Wroclaw. Finally, in the North is the city of Danzig, the centre of the shipbuilding
industry and with the largest harbour in the country.
In this study, the reference economic unit analysed is the region (NUTS2). The regional territorial units
express a good proxy of the territorial organization of economic activities and simultaneously allow us to capture
the movements of labour force. The regions are, therefore, an appropriate instrument of analysis in investigating
the socio-economic structure of Poland, according to a local development perspective.
Within studies on the economic growth, the unit of analysis has assumed an important role. There has been
criticism from some scholars about the adequacy of the administrative level as a measure of territorial aspects of
the economic system, and the necessity to use ad-hoc units of analysis (Boldrin and Canova 2001). As we can
notice, on the one hand, this type of statistical unit, as functional urban areas (Chesire and Carbonaro 1995), can
be more appropriate, and on the other hand, the dynamic specifications of these areas suggest that their dimension
is not fixed during the time (Fingleton 2001). Therefore, even if the administrative level is not exactly representative
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of the features of the growth process, it guarantees a satisfactory level of analysis, capable of capturing the subnational disparities (Fischer and Stirböck 2006).
In order to carry out the empirical analysis, we use the regional value added at power purchasing standard
from the Eurostat database and migration flows for the period 1999–2005, provided by the Central Statistical Office
of Poland. In order to verify a different impact on economic growth due to the different educational level embedded
in the flows of individuals, we have divided the international migration into three categories by using the
classification adopted by Li and Mc Hale (2006). In particular, the authors divided the migration flows by educational
attainment in: low-skilled individuals who are those with primary education; medium-skilled migrants who possess
a secondary education and finally the high-skilled individuals with a tertiary education.
Table 1 shows the descriptive statistics referring to the variables considered in the econometric analysis of
Polish regions. Starting with the economic growth (ΔYit), the annual average value during the whole period is
positive and equal to 4.6%. Also, the migration flows were characterized, on average, by positive growth. In
particular, the high-skilled in-migration has grown at an annual average rate equal to 0.08% and was higher than
the rate of out-flows of people with the same level of education (0.03%). The medium-skilled individuals show high
growth rates, respectively 0.11% for the immigration and 0.20% for the emigration. Furthermore, within the lowskilled individuals is interesting insight at the high differences between the in-going flows with a growth rate equal
to 0.04% and the out-going migration, which registers a growth rate of 0.30%. Finally, in order to measure the
human capital, the present paper, follows the methodology of Dolado et al. (1994) and then exploited by Fratesi
and Percoco (2014). In particular, the average level of education of migration flows is used as a proxy of the human
capital embedded in this flows of individuals. The paper implements three educational level: primary, secondary
and tertiary. Therefore, the in-migration and the out-migration stocks of human capital for each region i (HKi) are
constructed separately through the following equation:
HKi =

k migrk yeark

(1)

k migrk

where: k = 1, …, 3; yeark is the number of year of schooling for the level of education k and migrk is the number of
migrants of schooling level k.
Concerning the human capital, Table 1 shows that on average, regions were characterized by a level of
human capital equal to 7.23. However, this variable ranges between a maximum value of 9.85 for the region with
the highest level of human capital and a minimum value of 4.13.
Table 1. Descriptive statistics of the variables
Varible

Description

Obs.

Mean

ΔYit

income growth rate

96

0.0460405

0.0302072

-0.0139862

0.1612681

Yit-1

the initial level of income

96

9.0782560

0.2072436

8.7160440

9.7231640

imm_tert

high-skilled immigration

96

0.0836296

0.0356667

0.0265637

0.1907423

emig_tert

high-skilled emigration

96

0.0390130

0.0411017

0.0015599

0.2520510

imm_second

medium-skilled immigration

96

0.1106984

0.0705437

0.0295484

0.4372703

emig_second

medium-skilled emigration

96

0.2077573

0.2503858

0.0060361

1.2227620

imm_prim

low-skilled immigration

96

0.0475736

0.0399741

0.0126564

0.1966762

emig_prim

low-skilled emigration

96

0.3040746

0.4943949

0.0093276

2.4388240

Hk

human capital

96

7.2323570

1.3106370

4.1330590

9.8518520

share_tert

share tertiary educated

96

0.1883275

0.0439306

0.0968720

0.3227151

Source: own elaboration on Gus and Eurostat data

866

Std. Dev.

Min.

Max.
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Table 2 shows that the immigration and the emigration of human capital in the initial year (1999) and the
final year (2005) for each region. The central regions seem to be the more attractive regions in terms of human
capital in both periods. However, they show a drastic increase in the out-migration of human capital from 1999 to
2005. Indeed, in 1999, the emigration of human capital was on average 1.5, while in 2005 the loss of human capital
for Lodzkie and Mazowieckie was equal to 8.55 and 6.33, respectively. Furthermore, apart from Wielkoposkie and
Pomorskie, over the years the northern regions become more attractive in terms of human capital. These results
seem to confirm the study of Di Berardino and Sarra (2013) in which they point out the potential attractiveness of
the northern and central regions, which represent the first and second areas in terms of economic growth dynamic.
Table 2. In-migration and out-migration of human capital in 1999 and 2005
Macro-region

Human capital 1999
In
Out
9.28
1.49
8.01
1.61
7.43
4.02
6.76
6.97
7.32
2.70
7.03
6.13
6.97
6.69
8.50
6.98
5.37
7.47
9.30
4.20
7.43
7.33
6.42
4.22
5.17
5.85
6.18
4.62
7.22
4.57
7.73
6.45

Region

Łódzkie
Mazowieckie
Małopolskie
South
Śląskie
Lubelskie
Podkarpackie
East
Podlaskie
Świętokrzyskie
Lubuskie
North-West
Wielkopolskie
Zachodniopomorskie
Dolnośląskie
South-West
Opolskie
Kujawsko-Pomorskie
North
Pomorskie
Warmińsko-Mazurskie
Source: own elaboration on Gus data
Centre

Human capital 2005
In
Out
10.22
8.55
9.76
6.33
8.24
7.65
6.96
5.01
7.31
9.49
6.26
7.14
7.13
6.95
6.83
8.34
6.51
4.67
9.37
7.10
8.11
5.28
7.57
6.01
5.61
4.59
7.33
5.41
7.79
6.65
7.41
4.71

Another important question to answer is the direction of the in-migration of human capital. Figure 1 shows
that skilled migration prefers to live where the share of tertiary educated individuals is high. This is in line with what
Berry and Glaeser (2005) found for the American city. The authors, indeed, explain how high skilled workers tend
to establish strong relationship with other highly educated people.

4

In-going Human Capital
6
8

10

Figure 1. Relationship between the human capital in-migration and the share of tertiary educated

.1

.15

.2
.25
Share Tertiary Educated
Fitted values

Source: own elaboration on Gus data

867

.3

In-going Human Capital

.35

Journal of Applied Economic Sciences
This result could have important economic implications. If the initial divergence, in terms of human capital,
is widened by the tendency of a polarization process of the human capital, then the asymmetric increase of skilled
individuals could slow down the convergence process among the regions of Poland. On the contrary, an increase
of the human capital distribution in the lagged regions could lead to a convergence process among the Polish
region.
2.2 Econometric issues
In this section, the relationship between international migration and economic growth is tested through an
econometric model. The regression analysis focuses on the impact on the income per capita of different kinds of
migration flows: high skilled, medium skilled and low skilled. We also include the initial level of income in the model,
because it allows us to consider whether the difference in terms of economic growth between regions is decreasing
more or less. In other words, we could verify if that among the Polish regions, a convergence process is occurring.
Indeed, a value of the coefficient included in the range [0,1] indicates the presence of a convergence process (Barro
and Sala-i-Martin 1992). Each specification also controls for the share of tertiary educated as a proxy of the human
capital of each region (share_tert). This variable is in line with multiple studies, which stress the positive role of this
factor on economic growth and in determining high level of growth.
Starting with the specification of interest that considers the impact of high skilled flows, the model is
formulated as follows:
Yi,t =β1 Yi,t-1 +β2 imm_terti,t-1 +β3 emig_terti,t-1 +β4 share_terti,t-1 + µi +ηt +εi,t

(2)

where: i = 1, 2, ...,16 is the region; t =1999, 2001 ... 2005 is the time period covered by the data; εi,t is the
idiosyncratic error term; Yi,t represents the income per capita while Yi,t-1 is initial level of income per capita.
The migration rate is measured through the number of migrants with different educational levels over the
total population in the same year. The paper also estimates two other different specifications by substituting the
high-skilled migration with the other two skill levels based on educational attainment (medium-skilled and lowskilled). Therefore, we estimated three different equations necessary to measure the relationship between migration
and economic growth.
The model also includes all the time effects (ηt) and the regional time-invariant characteristics (µi). All the
variables are expressed as logarithms and lagged one year. We must also consider that the economic growth is
influenced by other variables, such as the level of human capital presents in each region measured through the
share of tertiary educated.
In order to verify this relationship, the choice of a fixed effects or random effects estimator is discarded,
despite its generalised use in panel data models, as the presence of the lagged levels of income per capita creates
a distortion that could bias the estimation results. Moreover, although the static models (fixed-effects or randomeffects) are able to control for the time-invariant, different regional characteristics, which represent the unobservable
heterogeneity16, they do not allow us to capture the endogeneity issue due to the presence of some potentially
endogenous variables among the explanatory variables. In particular, the reverse causality between migration and
economic growth could create a systematic distortion. As a result, the estimated coefficients through a static panel
approach, such as fixed-effects or random-effects, are biased. Anderson and Hsiao (1982) proposed a solution to
this simultaneity bias by transforming the equation in first differences and then by searching for instrumental
variables (IV). However, when the lagged dependent variable is present among the regressors, in order to catch
some convergence process, it is necessary to instrument both the lagged dependent variable and the other
endogenous variables. Arellano and Bond (1991) proposed a generalization of the method suggested by Anderson
and Hsiao. In this context, the first-differences of the endogenous explanatory variables are instrumented by a set
16

In the random-effects model the time-invariant regional characteristics are treated as stochastic and as such, are
uncorrelated with the other explanatory variables while in the fixed-effects model the unobserved heterogeneity is treated as
deterministic.
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of lagged levels of the same explanatory variables. In line with these considerations, some studies have adopted a
dynamic panel approach through a difference-GMM (Niebuhr 2012; Vidyattama 2016).
The present paper aims to estimate a dynamic panel data and it intends to treat the immigration and
emigration flows as well as the lagged dependent variable (Yi,t-1) as potentially endogenous variables. For this
reason, we try to handle these errors due to simultaneous causation and to the presence of the lagged dependent
variable by implementing a difference-GMM of Arellano-Bond (1991).
The additional advantages related to the GMM estimator, among the dynamic panel data, are the flexibility,
and the few assumptions regarding the process of data generating. The Arellano-Bond estimator implies that the
model is taken in first difference and therefore, we are also able to remove the unobserved time-invariant regional
characteristics17. Furthermore, the presence of lags of each endogenous variable represents a set of instruments
that can be used to account for the endogeneity problem. If the error term is not serially correlated and some
explanatory variables are predetermined or sequentially exogenous (like the lagged dependent variable), i.e.
correlated with past realisations of the error term, but uncorrelated with present and future shocks, the moment
conditions applied for the first difference equation is as follows:
E Wit-s . Δεit =0 for s ≥ t; t=3,…,T

(3)

where: Wit-s is the lagged dependent variable and all of the predetermined regressors in the model.
The validity of moment conditions is tested by implementing the Hansen J test of over-identifying restrictions
and by testing if the error term is not second order serially correlated.
In order to verify the presence of integrated dependent variable and integrated regressors, we have also
tested the stationarity of each variable included in the model. Table 3 shows the statistical significance of the two
Panel unit root tests applied in this study: Levin-Lin-Chu-test (LLC) and the Im-Pesaran-Shin-test (IPS). Whereas
the LLC does not consider the heterogeneity across regions, the IPS allows having a different autocorrelation
coefficient for each region and for this reason it is more reliable. Once we have transformed all the original variables
through the application of the logarithm, the panel unit root tests exhibit the stationarity of both the dependent
variable and the regressors with a high significance level.
Table 3. Panel unit root tests
Levin-Lin-Chu
Im-Pesaran-Shin
unit-root test
unit-root test
Yit-1
**
**
imm_tert
**
*
emig_tert
**
**
imm_second
**
**
emig_second
**
**
imm_prim
**
*
emig_prim
**
**
share_tert
**
**
Source: own elaboration on Gus data. ** significance at 1%, * significance at 5%.
Variable

2.3. Results
Table 4 shows the result of the model estimated with the difference-GMM estimator. In the first step we investigate
the growth differentials and, in particular, by following the neo-classical traditional framework, in a dynamic panel
setting, when the coefficient of the initial income level takes a value included in the range [0.1], there is evidence

17

The first difference transformation in the difference-GMM implies that the fixed provincial characteristics are deterministic
and potentially correlate with the other regressors.
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of a convergence process among the Polish regions18. Indeed, column 1 shows the presence of convergence, a
process under which the backward areas have shown better performance than the richer areas. In order to evaluate
the impact of migration on the regional disparities it is necessary to measure the coefficient associated to the initial
income level once we control for our variable of interest. When we introduce high-skilled migration, the estimated
coefficient of convergence decreases (ρ1 = β1 -1) from -0.511 to -0.466. This confirms that high-skilled migration is
a force able to reduce the differentials in terms of economic growth. Moreover, this result is also confirmed when
the medium and low-skilled migrations are introduced.
By focusing on the variable of interest, column 2 displays the role of high-skilled migration on economic
growth. The greater the in-migration of tertiary educated people, the greater the growth dynamic is. On the contrary,
if the higher-educated people are also those who leave the region, the effect on regional income per capita will be
negative. Moreover, the slight difference between the coefficient associated with migration indicates an asymmetry
between in-migration and out-migration that seems to confirm the idea of separating this flows (Østbye and
Westerlund 2007). Nowadays, the consolidated migration literature suggests the necessity of analyses that controls
for gross migration instead of net migration in order to observe the heterogeneity effects between in- and outmigration and thus to observe the effects of asymmetric in- and out-migrant’s skills.
When medium-skilled migration takes the place of high-skilled migration, the effects are different, and in
particular, both in-migration and the out-migration of individuals with a secondary education have a negative impact
on economic growth. However, only the emigration is statistically significant at 1% and could be used to make
inference. Finally, the low-skilled migrations do not seem to have a significant effect on economic growth. This
corroborates the assumption of a heterogeneous effect of migration when the skill content is taken into
consideration (Fratesi and Percoco 2014).
In regards to the control variable, a high share of tertiary educated individuals in the region is able to
explain the positive performance in terms of economic growth. Indeed, the coefficient associated with human capital
is always positive and statistically significant at 1% with a coefficient that ranges between the value of 0.82 and
1.28. This result also contributes to support the relevance of the human capital when analysing the impact of
migration on economic growth.
The estimates are robust. Since the model is over-identified, we use the Hansen J-test in order to verify
the validity of the instruments. Moreover, the test on serial autocorrelation is also performed. The former indicates
that the null hypothesis cannot be rejected at the 10%, while the latter shows that although first-order
autocorrelation is expected, the test of second-order autocorrelation presents an absence of a higher-order
autocorrelation in the GMM model.
Definitively, the estimates suggest the importance of the skill-intensity of migration flows as a key factor able
to promote the regional economic performance. However, if the results display a prevalence of the mechanisms
generated by the high-skilled in-migration, which positively affect the economic growth, it is also true that these
mechanisms do not explain a divergence process but on the contrary a decrease of the disparities. This most likely
means that poor regions have primarily benefited from the high-skilled foreign in-flows. The estimates confirm the
picture drawn through the above discussed descriptive analyses. Indeed, the existence of a slight process of
convergence could be explained by the fact that during the period of analysis, the richer regions (centre) were
characterized by an increase of the average years of schooling of out-migration with respect to the other regions.
It could be argued that these analyses do not seem to go along with previous studies focused on the
relationship between internal migration and economic growth. Some studies (Di Berardino and Sarra 2013), for
instance, despite the different time period of analysis, displayed that high-income regions are more attractive in
terms of interregional migration flows and this appears to be an important element able to explain the positive
economic performance of these regions, which contributes to increasing the economic disparities.
18

In order to test the regional convergence, a general dynamic panel data model has the following structure: logyi,T logyi,0 = a+ρ1 logyi,0 with ρ1 =e-bT -1 that can be analogously expressed in the following manner logyi,t = a+β1 logyi,t-1 where
β1 = e-bt . For this reason, if 0<β1 <1 there is evidence of a convergence process since the value of ρ1 is negative (ρ1 = β1 -1).
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Therefore, within the framework of the effect of migration on economic disparities, it could be carefully
argued that internal and international migration acts in different ways. However, the lack of updated international
data and the difficulties that arise to comparing the levels of education among countries, prevents us from evaluating
the net effects on economic growth. Nonetheless, the significance of this topic could encourage further empirical
analysis in the future. In particular, an analysis could be performed on whether or not the entrance of Poland in the
European Union has determined a structural change of the migration dynamics and on the regional disparities.
Table 4. International migration and economic growth
Dependent Variable
Yit-1

Gdp per capita (1)
0.4883323
(0.0944342)***

imm_tert
emig_tert

Gdp per capita (2)
0.5340678
(0.1022388)***
0.9636143
(0,3368077)***
-0.9091564
(0.4358181)**

Gdp per capita (3)
0.5793209
(0.1017844)***

-0.0109463
(0.1832089)
-0.120923
(0.0417669)***

imm_second
emig_second
imm_prim
emig_prim
share_tert

Gdp per capita (4)
0.5464261
(0.0954965)***

1.176236
(0.2215597)***

1.287209
(0.2282946)***

0.827172
(0.2404862)***

-0.4979909
(0.6568761)
0.0010844
(0.026521)
1.234735
(0.2716216)***

Test-statistics
Hansen test (p-value)
(0.849)
(0.850)
(0.366)
(0.523)
First-order serial
(0.003)
(0.042)
(0.023)
(0.068)
correlation (p-value)
Second-order serial
(0.541)
(0.975)
(0.123)
(0.152)
correlation (p-value)
Source: own elaboration on Gus and Eurostat data. *** significance at 1%, ** significance at 5%, * significance at 10%.

The estimation procedure is the GMM difference approach based on the two-step estimator. The estimation
includes time fixed-effects, time dummies and control variables. The lagged dependent variable, the high-skilled,
medium-skilled and low-skilled migration are treated as endogenous variables and instrumented with suitable lags.
All the other variables are assumed to be exogenous. The authors instrument first difference of the lagged
dependent variable with the second lag of its level in order to ensure sparse instrumentation. The dependent
variable in the Arellano-Bond model is the income per capita. Standard errors clustered by region (NUTS2) are in
parentheses. The Hansen test is run to verify the validity of over-identifying restrictions when the standard errors
are robust to heteroskedasticity. We also report the p-values for first- and second-order autocorrelation in the firstdifferenced residuals.
Conclusions
The aim of the present paper is to analyse the consequences of the relationship between international mobility and
economic growth in an emerging country like Poland during the period 1999-2005 and to extend the results to other
national contexts through innovative features.
The study indicates the presence of a decreasing process in terms of economic disparities and finds that
the characteristics of migration flows contribute to explaining this phenomenon. The results attest to how
heterogeneous the effects of migration are when the skill content is considered. In particular, in line with other many
studies, focused on the consequences of internal selective migration (Fratesi and Percoco 2014, for the Italian
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regional context and Kubis and Schneider 2016, in Germany), the estimates highlight that regions mostly capable
of attracting high-skilled individuals experienced a positive path of growth in terms of income per capita. This paper,
indeed, shows how the other two kinds of flows with lower skill contents do not exert a significant effect on economic
growth. Therefore, the analyses confirmed that the attractiveness of tertiary educated individuals represents a key
factor able to create a regional competitive advantage.
If a consolidated literature has shown the existence of the link between interregional flows and economic
growth, analogous consequences are also found when international mobility is taken into consideration. However,
when attention is paid to the convergence process, the analyses suggest a different picture with respect to the
literature. The final effects due to the mobility depend, indeed, on the regional composition of the migration flows.
The higher human capital emigration in the centre regions has surely contributed to the convergence process.
However, the peripheral areas, especially those located in the Eastern part, continue to register high human capital
emigration rates that are, at times, higher than the in-migration. The situation could lead to a trend reversal with
different consequences on the economic disparities. In other words, a divergence process could take the place of
the previous slight convergence. These considerations are also interesting if we consider the entrance of Poland
in the European Union. In this direction, future researches are necessary in order to verify if and to what extent this
phenomenon represents a structural break and if it has had an effect on the evolution of both internal and
international migration.
In summary, the present paper suggests paying attention to both on strategies able to attract human capital
and policy oriented to promoting growth and to reducing the economic disparities. The policy maker should be
focused on several actions able to sustain the ability of a territorial system to attract human capital in order to create
virtuous mechanisms for the economic development. We strongly believe that the entrance of the Poland in
European Union has reinforced the role of Polish regions in terms of attractiveness of migration flows.
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