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tradicting the neoclassical theory. This effect is especially pronounced when considering migrations of the active
population and prime-age specialists.

1. Introduction

The Solow analysis (Solow, 1956, 1957) as well as work done by R.J.
Barro (1991), Barro and Sala-i-Martin (1995), and Mankiw et al. (1992)
have set a strong foundation for research on the convergence of income
levels across countries. The vast amount of literature on this topic has
explored issues of absolute and conditional p-convergence, and one of
the important empirical findings is “the iron law of convergence”—the
fact that in many cases the estimated rate of convergence is close to 2 %
per year (Lehmann et al., 2020; Barro, 2015; Gennaioli et al., 2014). One
significant avenue of research is connected to the convergence of
regional incomes per capita within a country (Badinger et al., 2004),
which has gained even more importance in the last few decades as
regional convergence is one of the crucial issues for EU integration
(Bunea, 2012) and also for the EU cohesion policy (Bachtler et al., 2017;
Cerqua et al., 2022; Mohl, 2016).

Migration and human capital are considered important drivers of
growth and convergence (Lehmann et al., 2020). According to neo-
classical theory, if labor is homogeneous, migration from poor to rich
regions will add to the convergence process. However, if labor is het-
erogeneous, the effect of migration on the convergence process is

ambiguous (Ostbye and Westerlund, 2007). If workers endowed with
more human capital migrate to more developed regions, the loss of
human capital can slow growth in the poorer region of origin, while the
opposite happens in the destination region. This may result in a negative
effect of migration on convergence. On the other hand, if migration
leads to an increase in human capital in the less developed regions and a
decrease in the richest, then internal migration flows will reinforce the
convergence process (Maza, 2006). The importance of taking into ac-
count the heterogeneity of the labor force is also recognized in numerous
empirical studies focused on the effect of internal migration on regional
economic growth and convergence (Etzo, 2008).

As long-term regional inequalities in income can have a significant
negative impact on the performance of the national economy
(Armstrong and Taylor, 2000), understanding the mechanisms that lie
behind increasing regional disparities is a necessary precondition for
tackling this issue. The results of previous research on the impact of
internal migration on the convergence process are largely inconsistent
and point to the importance of specific features of internal migration
flows that could affect their final impact on the regional convergence
process. In relation to Serbia, several studies indicate persistent regional
disparities and the absence of convergence (Barrios et al., 2021; Manic
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et al., 2012; Molnar, 2016; Molnar and Jandric¢, 2019), but the effect of
internal migration on regional convergence is unexplored.

Serbia is a country with significant and persistent regional dispar-
ities. The country has a turbulent political and economic heritage and is
currently in the process of EU accession. Due to harmonization with EU
legislation, the current regionalization of the country is based on the EU
nomenclature of territorial units for statistics (NUTS). There are two
NUTS1-level (macro) regions, five NUTS2-level regions, thirty NUTS3-
level subregions, and a corresponding number of cities and municipal-
ities. Spatial differences in development at the subregional (NUTS3)
level are considerable, with the clearly dominant position of the Bel-
grade (capital city) district. Previous research has shown that the center-
periphery model of growth prevails in Serbia (Molnar and Jandric,
2019) and that club convergence is present, with two convergence clubs
and the Belgrade district, with the latter showing no signs of conver-
gence with any of the other clubs (Barrios et al., 2021). Due to problems
of inter- and intraregional disparities and their persistence, some cities
and districts have had a significant negative cumulative change in the
number of inhabitants during the last two decades (Molnar and Jandric,
2019), with internal migration being an important factor in population
change. These unfavorable demographic effects could reinforce regional
disparities, as the loss of human capital may reduce the chances of the
less developed districts catching up with the more developed ones.
Possible explanations for such trends could be found in the theoretical
and empirical literature that indicates the existence of escalator regions
and their effect on uneven spatial growth and development. Escalator
regions are mostly high-concentrated (urban) areas where mostly young
people move (getting on the escalator) to take advantage of educational,
professional, housing, and social networking opportunities. Escalator
(elevator) effects are linked with residence predominantly in larger
urban agglomerations (Fielding, 1992; Gordon et al., 2015; Champion,
2012; Stiles, 2017).

The main goal of this article is to test the effect of net and gross in-
ternal migration flows on regional convergence in terms of a neoclassical
model. Using data for gross internal migration of various population
groups, we attempt to capture the possible asymmetric influence of
groups with different levels of human capital on regional convergence in
Serbia. Inferences in this article are based on panel data analysis carried
out for the period 2000-2018.

This study makes some main contributions to the empirical litera-
ture. First, to our knowledge this is the first time the impact of internal
migration on regional convergence in Serbia has been examined. Sec-
ond, the research takes into account the concept of labor heterogeneity;
i.e., it starts from the fact that the educational and qualification struc-
ture of migrants is important for regional convergence, not only their
number. Therefore, the impact of gross (in- and out-) migrations of
different population groups is analyzed, with special emphasis on those
who are younger and more active and who are presumed to work in
better-quality jobs. Third, data on internal migration at the subregional
level in Serbia have not been analyzed in this way until now, as far as we
know. To be specific, the data on net migration were used in the analysis,
while for the purposes of this paper we recalculated the appropriate
rates of gross (in- and out-) migration. Fourth, this type of analysis is
important from the point of view of public policy to act on migration
flows in order to balance regional disparities. Our results provide
empirical confirmation of the hypothesis that internal migration flows
did not add to regional convergence in Serbia.

Our results point to the conclusion that internal migration flows
between NUTS 3 units (subregions) in Serbia foster divergence and that
this effect is more pronounced when we focus on internal migration
flows of active populations and young professionals. Contrary to the
expectation based on neoclassical theory, we conclude that internal
migration does not work as an equalizing mechanism regarding regional
inequalities in Serbia.

Optimism regarding regional convergence, which derives from
neoclassical theory, is being questioned when the problem is considered
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from the perspective of endogenous growth theory. Territorial
(regional) differences in the level of development persistently exist, due
to the accumulation of knowledge and investment in human capital, as
well as in technologically advanced knowledge-intensive industries,
since the law of diminishing returns never begins to work in more
developed areas (Stimson et al., 2011). In more developed regions, we
should expect a concentration of activities with growing yields, which
are, as a rule, knowledge-intensive and high-technology production.
Diffusion of knowledge and innovative activities towards other, less
developed regions is neither a simple nor an autonomous process. In less
developed regions, there is not enough absorptive capacity for new ac-
tivities based on I&R, which further marginalizes them over time. Their
economic structure remains based on traditional productions in which
the laws of diminishing or constant returns operate. Based on the as-
sumptions presented, it follows that spontaneous convergence of income
per capita between regions does not exist, and that divergence is a
process that will most likely occur. Starting from these theoretical as-
sumptions and assuming that there is no “pure” beta-convergence be-
tween regions in Serbia, during the previous period empirical research
was conducted to examine the existence of other forms of convergence,
such as club convergence. The results obtained in those studies indicate
the existence of two (Barrios et al., 2021), or three convergence clubs in
Serbia (Molnar and Jandric, 2019). In future research on the sigma or
club convergence, the effect of migration should also be considered.

The paper is organized as follows: Section 2 briefly discusses the
theoretical foundations and most relevant empirical evidence related to
the topic. Section 3 drafts the research strategy, with special reference to
the methodology, data, and identification of internal migration in
Serbia. Results and discussions are explained in Section 4. Finally, Sec-
tion 5 summarizes the main conclusions.

2. Literature review

This section describes the theoretical background and the empirical
evidence on which our empirical analysis is based. From a theoretical
background there are two main channels through which migration is
related to GDP per capita growth rate. The first channel is called the
quantity effect. If migrants are homogeneous in their human capital
content, neoclassical theory predicts that migration should act as a
channel for growth convergence because migrants generally tend to
move from poor to rich regions. This should lead to a rise in the per
capita income in the poorer regions and a decrease in the rich regions (i.
e., absolute convergence).

However, if migrants are heterogeneous and if the average human
capital content of migrants is higher than the human capital content of
non-migrants, the effect of migration on growth and convergence can be
either positive or negative. This leads us to the second channel through
which migration can affect economic development, the composition ef-
fect. This was first pointed out by Friedberg and Hunt (1995), who used
it as the main explanation for the large number of empirical studies
showing that migration does not turn out to have the effect predicted by
neoclassical theory (or is not statistically significant). Therefore, when
people are heterogeneous and when migrants have more human capital
(on average) than non-migrants, the composition effect has a positive
effect on the per capita GDP growth in a receiving region. Thus, the final
impact of migration on the regional convergence process depends on
which of the two effects dominates (quantitative vs. composition).

If migrants are observed as heterogeneous in terms of human capital,
the final effect on convergence will depend on the nature of human
capital redistribution. It is usually assumed that people migrate from
poorer to richer regions. However, there are migration determinants
other than economic factors—amenities such as climate, infrastructure,
availability of public services—and in some cases people move from
more developed to economically less developed regions endowed with
more amenities. One example is Russia, where internal flows of migrants
with, on average, higher amounts of human capital (relative to the
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natives) were mainly from regions that were “richer in monetary terms
but ‘poorer’ in terms of the general quality of life” (Lehmann et al., 2020;
Oshchepkov, 2015).

Generally, if labor force flows cause a brain-gain effect, i.e., an in-
crease in human capital in the less developed regions, migration will
have a positive impact on convergence. However, if the work force flows
evoke a brain-drain effect (an increase in human capital in the more
developed at the expense of the less developed regions), it may dominate
and cause a negative net effect on convergence. Additional research of
the brain-drain versus brain-gain issue may be conducted by controlling
for the variability in human capital.

Despite the large volume of theoretical and empirical literature
dedicated to the estimation of the effects of internal migration on the
economic convergence of regions, there is no unique answer to the
question of how internal migration affects the regional convergence
process. One of the earliest attempts to estimate the effect of migration
on convergence was made by Barro et al. (1991). According to their
findings, migration contributes very marginally to convergence across
regions within the European Union and in the USA. In contrast, the
meta-analysis provided by Ozgen et al. (2010) shows that internal net
migration contributes marginally to divergence. Maza (2006) finds that
in Spain out-migrants tend to move to regions with high per capita in-
come and, consequently, migratory flows add to the slow process of
regional convergence, while Peeters (2008) concludes that patterns of
in-migration in the 1990s in Belgium provided the basis for a cumulative
process of divergence of per capita incomes and a growing spatial con-
centration of high income locations in the amenity-rich southwestern
part of the province. @stbye and Westerlund's (2007) findings show
that, although Sweden and Norway are similar in many ways, migration
has had very different effects on convergence in these two countries.
Migration appears to facilitate convergence in Sweden, while the
opposite holds in Norway. Huber and Tondl (2012) analyze EU-27
NUTS2-level regions and also find that migration contributes to diver-
gence rather than convergence. A similar result is obtained by Borozan
(2017), who assesses the effects of internal migration on convergence
and growth in terms of a neoclassical model in Croatia and shows that
the effect of migration on convergence is mostly inconsistent with ex-
pectations based on neoclassical theory: net migration accelerates
regional disparities in Croatia, while gross migration slows them down.
On the other hand, Lehmann et al. (2020) find that interregional
migration and interdependencies of the growth experience of Russian
regions contribute to economic convergence among them. This result is
explained by the fact that the amount of human capital of migrants is, on
average, higher than that of the natives, and also by the fact that in
Russia most interregional migration flows go from the richer northern
and eastern regions to the relatively poorer western and southern re-
gions, which, however, have a higher quality of life. Thanks to the
human capital structure of migrants, immigration tends to accelerate
economic growth in the receiving regions, and, in this way, due to
specific characteristics of migration flows, internal migration contrib-
utes to economic convergence among Russian regions. In their analysis
of the influence of internal migrations on convergence in Turkey, Kirdar
and Saracoglu (2008) reach the same conclusion: there is a positive
impact of migration on regional convergence. The results obtained for
Turkey are explained by higher internal migration flows and specific
situations where a majority of internal migrants are low-skilled workers
moving from rural to urban areas.

These diverse results point to the importance of understanding the
specific characteristics of internal migration flows in each country in a
certain period which, in the end, determine the final effect of internal
migration flows on the regional convergence process.
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3. Methodology and data
3.1. Basic model

In empirical convergence studies, f-convergence is usually explored
by estimating the relationship between the initial level of income (GDP
or GVA) per capita and its (average) annual growth (Wolszczak-Derlacz,
2009). By doing this, one can test the main hypothesis that output per
capita depends on the lagged level of the dependent variable (Jstbye
and Westerlund, 2007):

Alny;, = a"‘?/ln(.)'i,t—l) +1; Ve + Ui (@)

withAlny;, — the log difference in per capita income in time period t
In (J/i,t—l) — the logarithm of per capita income in time period t — 1

n; — an individual effect for the region
v; - a time effect

u;; — an error term.

Eq. (1) can be rewritten as:

ln_)’ir =a+ (1 *}’)ln(_)'i,t&) + 10+ U+ U 2)
or, assuming that 1 — y = f:
Iny; = a+pln (J/i.t—l) i+ Ve Ui 3

If the coefficient $ on the lagged dependent variable is significant and
lower than 1, without further conditioning covariates, we can conclude
that there is an absolute p-convergence.

If we extend the model to include structural factors in order to test for
conditional convergence, we have:

Iny; = a+pln (y,-‘tq) +8lnxcy i + 1+ Ve + Ui 4)
with the additional variables x; ;;, where we have included:

a) the population growth rate and

b) the share of employment in the primary sector, including agriculture,
forestry, fishing and mining and quarrying (a proxy for the economic
structure of the district).

Additional variables are selected on the basis of previous empirical
research focused on the impact of internal migration on regional growth
and/or economic convergence, bearing in mind constraints connected to
data availability in Serbia. Various studies use population growth as an
additional variable (e.g., Wolszczak-Derlacz, 2009; Etzo, 2008; Huber
and Tondl, 2012) as well as the sectoral composition of a region, mainly
proxied by employment structure in economic sectors (Fratesi and
Percoco, 2014; 2012; Huber and Tondl, 2012).

The choice of the proper explanatory variables for the conditional
B-convergence is of great importance, although there is no unique
theoretical and empirical common view regarding their selection.
Prochniak and Witkowski (2013) present important findings in this re-
gard, as they use 20 potential growth factors in the estimation of a
convergence model in a group of post-communist countries without
imposing an a priori defined set of control variables, relying on the
Bayesian averaging of classical estimates (BACE) approach. According
to their results, the most important determinant for economic growth
seems to be human capital accumulation, followed by some de-
mographic variables, including population growth. Investment rate
showed a very small inclusion probability, which was assumed to be
connected to the possibility that in transition countries investment
outlays do not always flow to the most productive areas (Prochniak and
Witkowski, 2013, p. 22.). Also, their results point to a positive effect of
EU enlargement on economic growth. These results send important
messages to policymakers in this group of countries, both for national
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and regional-oriented policies. Methodologically, this points to the
importance of including human capital variables in the model. However,
due to data constraints, it was not possible to include variables related to
human capital, and in order to overcome this deficiency and to consider
the quality of human capital in regional migration and the convergence
processes, we separately analyze the migration flows of different groups
of migrants, which will be further explained below.

3.2. Estimating the impact of migration on convergence

To estimate the effect of migration on the f-coefficient, we add a
variable m;,;, which is a generic symbol for different measures of
migration that are taken into account in the analysis (net migration
rates, as well as gross measures of in- and out-migration, for different
population groups).

lny;, = a+pfln (yl;[,l) + Oy + 6Inxy i + 1; + Ve + U 5)

The impact of migration on convergence is estimated by including
the migration rate in the growth regression and examining its impact on
the convergence coefficient. When migration is included in the set of
independent variables in the regression, its effects are controlled in the
model with an estimated coefficient. But when migration is excluded
from the regression, its effects are allowed to influence the convergence
process through the coefficient on the lagged GDP. From Eq. (5), if there
is a decrease in the coefficient on lagged GDP when migration is
excluded from the model, we can conclude that migration is speeding up
convergence and vice versa (Wolszczak-Derlacz, 2009).

The approximate speed of the convergence process may be deduced
from the estimate of the parameter on the lagged dependent variable
(¥¢—1). The lower the absolute value of this parameter, the greater the
estimated rate of convergence (Jstbye and Westerlund, 2007).

If migration leads to an increase in human capital in the destination
regions at the expense of the regions of origin, migration could have a
negative net effect on convergence. If this is the case, allowing migration
to influence the convergence process (i.e., its exclusion from the set of
variables) would lead to a larger beta coefficient and a smaller rate of
convergence. Hence, we can conclude that migration slows down the
convergence process, or even stimulates divergence.

Neoclassical theory predicts that higher net internal migration will
have a negative impact on per capita growth rate, as will gross in-
migration, while gross out-migration will have a positive impact on
growth. In this sense, higher net migration is expected to have a positive
impact on convergence. It is recognized in the literature that including
only net migration measures could lead to neglecting a possible asym-
metric effect of in- and out-migration (i.e., immigration rates might have
the same but not a symmetric impact on growth) as well as neglecting
possible heterogeneity in the human capital of migrants (Borozan, 2017;
Bunea, 2012; Etzo, 2011; @stbye and Westerlund, 2007). Due to dif-
ferences in the human capital of migrants, gross migration flows may
lead to considerable redistribution of human capital among regions,
even when net migration, which only takes into account the difference
between in- and out-migration, is close to zero (Jstbye and Westerlund,
2007).

In this sense, we estimate the effect of the net migration rate (NMR),
the (gross) out-migration rate (OMR) and the (gross) in-migration rate
(IMR), where

L; — Ei;
NMR,; = %xl 000 (6)
t
OMR,; = Et 11000 )
M;;
I .
IMR,; = —2x1000 (8)

ti
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with I representing the number of persons who moved in a specific
district i in a year t, E the number of people that left district i in the year t,
and M being the mid-year population in the district. After estimating the
effects of the total net and gross (in- and out-) migration rates, we
separately analyze the migration effects of the following groups: a) a
group aged 20-44, b) the economically active population, and ¢) occu-
pations with the highest skill levels according to the ISCO-08
classifications.

Including the previously described selected controlling variables, we
obtain the full model:

Iny; = a+fln (J/i,z—l) +0m;, + tpopgr; , + wshare_prim; . + 1; + v + Uj,
(C)]

with popgr;, — population growth rate,
share prim;, - share of employment in the primary sector,

m;, — migration measure.

3.3. Data

To estimate the effects of internal migration on regional convergence
in Serbia based on Eq. (9), data on the NUTS 3 level (sub) regions from
the Statistical Office of the Republic of Serbia (SORS) were used for the
period 2000-2018 for 25 counties.’

Data on the real gross value added (GVA) per capita during the
period 2000-2018 were calculated on the basis of available SORS data.
Data on the NUTS 3 level of GVA at current prices in Serbian dinars
(RSD) were transformed to real GVA by using national deflators for the
observed period and the estimated number of inhabitants at the NUTS 3
level provided by the Statistical Office of the Republic of Serbia.

The data on internal migration for the same period were obtained
from the SORS, which collects and processes the data on persons who
move permanently within the borders of the Republic of Serbia and
thereafter apply for registration or deregistration of the place of usual
residence to the Ministry of the Interior, which is in charge of keeping
track of usual residence records. The records with registration/dereg-
istration data for the preceding month are sent by the Ministry of the
Interior to the SORS. Based on the information provided in the regis-
tration/deregistration form, the migration statistics are calculated.
Although some basic data on internal migration are available online on
the SORS website, the data we used in this paper are not publicly
available, since they were additionally processed for the purpose of this
research.

Since the analysis focuses on internal migration, only the migration
flows between NUTS 3 districts were included. We used net migration
data, net migration data for specific population groups (aged 25-44,
economically active, and professionals and managers), as well as gross
in- and gross out-migration data for the entire population and for three
selected subgroups of the migrant population. By introducing the data
on these three subgroups, we tried to test the impact of movements of
the higher-quality workforce on regional convergence in Serbia.

! The Republic of Serbia has two NUTSI units: Serbia North and Serbia
South. Both of them are comprised of NUTS 2 regions: Serbia North consists of
two NUTS 2—the Belgrade region and the Vojvodina region, while Serbia South
comprises three NUTS 2—the Sumadija and Western Serbia region, the
Southern and Eastern Serbia region, and the Kosovo and Metohija region. The
NUTS 2 level regions in Serbia are made up of territorial units of the lower
NUTS 3 level subregions: seven in Vojvodina, nine in Sumadija and Western
Serbia and eight in Southern and Eastern Serbia, plus Belgrade (capital city
region). The southern province Kosovo and Metohija has five subregions at the
NUTS 3 level, but, due to data constraints, it is excluded from the analysis. For
more details about the legal status of Kosovo and Metohija, see the United
Nations Security Council Resolution 1244 and the opinion of the International
Court of Justice on the Declaration of Independence of Kosovo*.
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Annual population growth rates were calculated using SORS data on
the number of citizens in specific NUTS 3 counties for each year
(2000-2018) from the sample.

We tried to capture and use the economic structure of the district as a
control variable in the regression by calculating, for each district, the
share of the labor force engaged in the primary sector (i.e., agriculture,
forestry, fishing, and mining and quarrying) relative to the total number
of workers in that district. For these calculations, we used annual SORS
data on the sectoral structure of the number of employees for each
district/county during the observed period (2000-2018).

In the observed period (2000-2018), the net migration rates were
generally lower in the NUTS 3 districts with a lower gross value added
per capita. Out of 25 districts, only two districts had positive net
migration rates in the 2000-2018 period: the Belgrade district, as a
capital, and the South Backa District, with the important regional center
Novi Sad in the northern part of the country (Fig. 1).

At the same time, these two districts had the highest values of GVA
per capita in the observed period, with Belgrade consistently having the
highest values and the South Backa district being in second place in
almost all observed years. Previous studies aimed at providing a meth-
odology for determining the internal migration potential of regions
within a country have shown that economic factors have a significant
role in shaping internal migration flows in Serbia, although other fac-
tors, such as amenities, cannot be neglected in the analysis
(Arandarenko et al., 2020).

If we analyse the internal migration of two occupation groups with
the highest skill levels, managers and professionals, we can observe that
the Belgrade and South Backa districts had the highest immigration rates
in the period 2000-2018 (Fig. 2).

Such features of internal migration, with strong and consistent flows
toward richer regions and with workers endowed with more human
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capital moving in the same direction, led us to the hypothesis that in-
ternal migration flows in Serbia could slow down convergence in GVA
per capita within the country (i.e., have a divergent effect).

4. Results and discussion

In our study, we chose a system generalized method of moments
(system GMM) approach (Arellano and Bover, 1995; Blundell and Bond,
1998) as it represents a robust approach for the estimation of panel data
in cases when there are other potential endogenous variables in the
model. Many other convergence studies are based on this approach
(Borozan, 2017; Huber and Tondl, 2012; Lehmann et al., 2020; @stbye
and Westerlund, 2007; Wolszczak-Derlacz, 2009; Badinger et al., 2004;
Niebuhr et al., 2012). For each regression, tests of first and second order
autocorrelation are reported, and the Hansen J-statistic, which is more
valid when the homoscedasticity assumption is relaxed. All the control
variables that represent inward and outward gross migration rates for
the specific groups are included in the reported models as endogenous.
This was done since there is a plethora of empirical papers concluding
that the level of income at the origin or destination area is one of the
main factors of internal migrations (for example Piras, 2017; Kondo and
Okubo, 2015; Gries et al., 2016). In order to deal with the problem of
endogeneity in our model and with limitation regarding the availability
of the indicators that could be used as an instrument outside of the
dataset, we chose the system GMM estimator as a viable approach.
Keeping in mind the problem of instrument proliferation, which is
typical for system GMM estimator (Roodman, 2019) variables were
instrumented by their second lags and at most 6 additional lags in both
the levels and difference equation. In addition to this, using collapsed
instruments throughout, led to a favourable number of instruments,
which is lower than the number of groups in the panel for each of
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Fig. 1. Total NMRs in NUTS 3 districts, 2000-2018. Source: SORS, Authors’ calculations.
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Fig. 2. Maps illustrating some of the variables. Source: SORS, Authors’ calculation.

models.

The results are shown in Table 1. Column (1) provides the absolute
convergence results for the model—i.e., the model includes only the
lagged value of GVA as the explanatory variable. The beta coefficient ()
is close to 1, indicating that there is a very weak absolute convergence.
Column (2) presents the results for conditional convergence, with the
additional explanatory variables population growth and share of
employed in the primary sector. The obtained / coefficient (0.885) also
points to weak convergence. Although this finding is in line with neo-
classical theory, it is not supported by other empirical studies for post-

transition economies such as those for Romania (Bunea, 2011), Poland
(Wolszczak-Derlacz, 2009), or Croatia (Borozan, 2017). The obtained
value of the  coefficient from the equation for conditional convergence
will serve as a benchmark for estimating the impact of migration vari-
ables on the convergence process. The effect of internal migration on the
convergence process is evaluated by examining changes in the $ coef-
ficient after adding various migration variables. When we include NMRs
as explanatory variables (column 3), the coefficient f increases to 0.912
and the speed of convergence falls from 0.68 % (column 2) to 0.51 %
(column 3), which indicates that net migrations add to the convergence
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Table 1
GMM system estimation of regional growth.
Absolute Conditional Net Gross Gross -A Gross -B Gross -C Gross -D
1 2 3 4 5 6 7 8
Yt 0.987*** 0.885%*** 0.912%** 0.876%** 0.854%** 0.859%*** 0.770%** 0.836%***
(0.0118) (0.058) (0.027) (0.034) (0.042) (0.095) (0.059) (0.054)
NMR total 0.028***
(0.008)
rPOP —0.155%* —0.113%*** —0.175%** —0.252%** —0.177%** —0.106** —0.055%*
(0.061) (0.031) (0.058) (0.071) (0.053) (0.050) (0.026)
P. Sector —0.030** —0.011* —0.014** —0.011* —0.043** —0.013** —0.013**
(0.014) (0.006) (0.006) (0.006) (0.018) (0.005) (0.006)
IMR 0.036* (0.019)
OMR —0.060%**
(0.019)
IMR 25-44 0.140%*
(0.056)
OMR 25-44 —0.150%**
(0.048)
IMR P&A 0.124 (0.159)
OMR P&A -0.173
(0.128)
IMR active 0.038 (0.025)
OMR active —0.072%**
(0.022)
IMR interaction 0.020**
(0.012)
OMR interaction 0.014 (0.012)
Implied rate of convergence, 0.073 0.679 0.512 0.735 0.877 0.844 1.452 0.995
%
Half-life 959.4 108.15 141.43 100.27 85.11 88.14 53.9 75.73
Test statistics
First-order serial correlation —2.98 —2.77 (0.006) —3.02 (0.003) —2.70 (0.007) —2.37 (0.018) —2.84 (0.004) —3.01 (0.003) -2.97
(0.003) (0.003)
Second-order serial —-1.04 0.19 (0.853) —0.28 (0.780) —0.03 (0.977) 0.34 (0.736) 0.23 (0.822) —0.81 (0.419) —0.43
correlation (0.300) (0.664)
no. of groups/no. of 25/4 25/22 25/13 25/21 25/21 25/16 25/21 25/21
instruments
Hansen J test of 1.15 (0.563) 23.85 (0.160) 11.99 (0.152) 19.60 (0.188) 20.37 (0.158) 13.71 (0.186) 22.47 (0.096) 23.29 (0.078)

overidentifying restrictions:

Notes: Calculations were performed using STATA 16 software with the user-written command xtabond2. All regressions are presented with robust standard errors in
brackets. **** significant at the 1 % level, ** significant at the 5 % level, * significant at the 10 % level.

process. This is in line with findings for Poland in Wolszczak-Derlacz
(2009), where the implied speed of convergence in the reduced form of
the equation was estimated to be 3.2 % annually and, conditional on net
migration rates, fell to 2.2 % on treating migration as an exogenous
variable and to zero on instrumenting migration using its lags. Borozan
(2017) finds that in Croatia net migration behaves in accordance with
neoclassical theory with respect to its sign, although this is statistically
insignificant. Given these results, considering only net migration rates,
migration can be seen as an important source of convergence.

However, different results are obtained when we introduce gross
migrations (columns 4-8). Results for the model that takes into account
total gross migration (column 4) show that adding in- and out-
migrations as explanatory variables lowers the g coefficient to 0.876;
i.e., increases the speed of convergence from 0.68 % in the model
specification without migration to 0.735 % in the model with total gross
migration rates. This means that gross migrations slow down the
convergence process and that the composition effect dominates the
quantity effect. This is in line with findings for Norway, where taking
into account gross migration increases the rate of convergence from
3.9 % to 8.7 % (Vstbye and Westerlund, 2007), although the estimated
speeds of convergence in Serbia are lower. The findings of Bunea (2012)
also show that the speed of convergence is increased after including
gross migration in Romania and Hungary. In the research on Croatia, it
was shown that gross in- and out-migration mitigate divergence,
although they do not have enough power to revert the existing trend to
convergence (Borozan, 2017).

Columns 5-7 refer to the specifications of the model considering
internal migrants from the age group 25-44 (column 5), professionals

and artists (column 6), and the active population (column 7). Column 8
refers to the model specification where we include interaction between
the age group 25-44 and the occupation group professionals and artists.

In all specifications with different groups of internal migrants, when
using gross migration rates, the results show that gross migration slows
down the convergence process. The change in the speed of convergence
is the largest in the model specification with the active population (from
0.68 % in the basic conditional convergence equation to 1.45 % in col-
umn 7). The second-largest change in the speed of convergence is found
in the specification with the interaction between the age group 25-44
and the occupation group professionals and artists (1 % in column 8).
These results indicate that migration of both the active population and
prime-age professionals make a stronger contribution to slowing down
the convergence process.

It also appears that in-migration and out-migration work fairly
symmetrically, which is in line with findings for Sweden (Jstbye and
Westerlund, 2007), Romania (Bunea, 2012), and Croatia (Borozan,
2017). The only exception is the case of interaction between the age
group 25-44 and the occupation group professionals and artists, where
both in- and out-migration have a positive sign. However, in this case,
only immigration flows have a statistically significant positive coefti-
cient, which implies that inflows of prime-age professionals contribute
significantly to the development of the destination area.

In all other model specifications, in-migration (out-migration) does
not have a negative (positive) impact on output per capita, as would be
expected in a neoclassical growth model with homogeneous labor. The
signs of the coefficients are generally in line with the hypothesis of
heterogeneous labor, in which migrants with higher human capital
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move to more developed regions and there is a positive sign for immi-
gration and a negative sign for emigration.

In addition, the coefficients for out-migration flows are larger and
have a higher statistical significance than the coefficients for in-
migration rates. These results suggest that emigration generally hurts
regions of origin more than immigration contributes to the development
of the regions of destination. This may be the result of the marginal
contribution to human capital in the more developed region being lower
than the marginal loss in more deprived regions of origin due to already
higher levels of human capital in the more developed regions. It is only
in the specification given in column 6 (professionals and artists) that
none of these coefficients turns out to be significant. Another exception
in this sense is observable in model specification (8), i.e., in the case of
prime-age professionals, where the positive impact of immigration is
stronger than the impact of emigration. In this specification, the impact
of emigration is positive, but not statistically significant.

5. Conclusions

This article has briefly analyzed the effect of internal migration on
regional convergence and economic growth in Serbia using the neo-
classical model. Our findings in this research do not support the neo-
classical hypothesis about the migration effect on the regional
convergence process as it relates to Serbia during the analyzed period
(2000-2018). Relying on data on net migration, it is concluded that
migration works in the direction of convergence. However, by
employing data on total gross migration in our model, we come to
conclusions contrary to those predicted by neoclassical theory and
conclude that internal migration slows down the convergence process.
In the next step, we deepened our analysis by including the information
that people who migrate have different abilities, education, and skills
(heterogeneous human capital). To determine how the quality of mi-
grants’ human capital affects the process of regional convergence, we
used data on the gross migration of certain population groups. In our
model specifications, we analyzed internal migrants from the age group
25-44, professionals and artists, and the active population. We also used
a model specification in which we considered the interaction between
the age group 25-44 and the occupation group professionals and artists.
In all specifications with different groups of internal migrants, using
gross migration rates, the results show that gross migration slows down
the convergence process.

These results indicate that migration of the active population and
prime-age professionals made a stronger contribution to slowdown of
the convergence process in Serbia in the period 2000-2018. The signs of
the estimated coefficients in our regressions are in line with the hy-
pothesis of the heterogeneous human capital of internal migrants, where
migrants with higher human capital move to more developed regions
(there is a positive sign for immigration and a negative sign for
emigration). An important finding in our empirical analysis is that the
coefficients for out-migration flows are generally larger and have higher
statistical significance than the coefficients for in-migration rates (with
the exception of the migrant category professional and artists, where

Appendix A. Sample
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none of the estimated coefficients are significant). These results suggest
that the detrimental effect of emigration on the regions of origin is
greater than the contribution of immigration to development in the
destination regions. This may be the result of a smaller marginal
contribution to human capital in the more developed region in com-
parison to the marginal loss in the more deprived regions of origin due to
the higher levels of human capital existing in the more developed re-
gions (the brain drain effect is stronger than brain gain).

The focus of regional policy in Serbia in the coming period should be
to create conditions for the more productive engagement of a higher
quality labor force in less developed regions, which would initially
prevent the emigration of active, young, and educated professionals
from less developed regions (Vidyattama, 2016; Piras, 2017; Di Berar-
dino et al., 2019; Biedka et al., 2022). With the implementation of
modern technological solutions and the opportunities offered by the
Industrial Revolution 4.0, the processes of digitalization and interneti-
zation of business can serve as a good basis for reversing migration
trends. Economically less developed regions have several advantages
such as natural and environmental benefits and amenities and quality
living and working conditions (which may be particularly interesting in
a post-pandemic context and a "new normality"). The task of the state,
especially in the context of European integration and the use of Euro-
pean development funds for regional development (EU Cohesion Pol-
icy), is to create conditions for the implementation of quality
infrastructure and other (cultural, recreational, educational, health)
projects that will make less developed areas more attractive for life and
work. Quality living conditions could then attract young, educated, and
creative professionals who, as we have seen, have a significant impact on
the dynamics of regional economic disparities in Serbia.
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them are comprised of NUTS 2 regions: Serbia North consists of two NUTS 2—the Belgrade region and the Vojvodina region—while Serbia South
comprises three NUTS 2—the Sumadija and Western Serbia region, the Southern and Eastern Serbia region and the Kosovo and Metohija region. The
NUTS 2-level regions in Serbia are made up of territorial units of the lower NUTS3 level subregions: seven in Vojvodina, nine in Sumadija and Western
Serbia and eight in Southern and Eastern Serbia, plus Belgrade (capital city region). The southern province Kosovo and Metohija has five subregions at
the NUTS 3 level, but, due to data constraints, it is excluded from the analysis. For more details about the legal status of Kosovo and Metohija, see the
United Nations Security Resolution 1244 and the opinion of the International Court of Justice on the Declaration of Independence of Kosovo*.
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NUTS 1 NUTS 2 NUTS 3
Serbia Belgrade region Beogradska oblast
North
Vojvodina region Severnobacka oblast, Srednjobanatska oblast, Severnobanatska oblast, Juznobanatska oblast, Zapadnobacka oblast,
Juznobacka oblast, Sremska oblast
Serbia Sumadija and Western Serbia region Zlatiborska oblast, Kolubarska oblast, Macvanska oblast, Moravicka oblast, Pomoravska oblast, Rasinska oblast, Raska

South oblast, Sumadijska oblast
Borska oblast, Branicevska oblast, Zajecarska oblast, Jablanicka oblast, Nisavska oblast, Pirotska oblast, Podunavska

Southern and Eastern Serbia region

oblast, P¢injska oblast, Toplicka oblast

Kosovo and Metohija region (not included in
the analysis)

Appendix B. Descriptive statistics for dependent and explanatory variables

Variable Obs Mean Std. dev. Min Max
logY 425 12,21 0,48 11,12 13,54
NMR total 425 -1,89 2,59 —-8,80 14,33
rPOP 425 -0,76 0,88 -10,73 3,41
P. Sector 425 5,98 4,53 0,69 38,43
IMR 425 5,42 1,97 1,71 21,21
OMR 425 7,31 1,89 3,39 17,30
INR 25-44 425 2,29 0,89 0,65 6,49
OMR 25-44 425 3,34 0,82 1,49 7,43
IMR P&A 425 0,72 0,42 0,09 2,56
OMR P&A 425 0,95 0,37 0,36 2,19
IMR active 425 2,38 1,01 0,61 7,33
OMR active 425 3,44 1,46 1,22 10,60

Appendix C. List of variables. Variable definitions and their sources

Variable Definition Data Source

Gross value added (GVA) per capita  Real GVA per capita - NUTS 3 level of GVA at current prices in Serbian dinars were transformed to real GVA  Statistical Office of the Republic
by using national deflators for the observed period and the estimated number of inhabitants at the NUTS3  of Serbia (SORS)
level

Annual population growth rates Annual percentage change of population on NUTS 3 level SORS

Share of the labour force engaged
in the primary sector
Net migration rate (NMR)

in the total registered employment.
Iti — Ei

Share of registered employment in the primary sector (agriculture, forestry, fishing, mining and quarrying) = SORS

Authors’ calculation based on
SORS data
Authors’ calculation based on
SORS data
Authors’ calculation based on
SORS data

* I - number of persons who moved in a specific district i in a year ¢, E — the number of people that left district i in the year t, M being the mid-year population in the

L *
Txlooo
(Gross) in-migration rate (IMR) T ¥1000*
M
(Gross) out-migration rate (OMR) Eii %1000%
M;;
district.
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