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Determinants of International Migration from Developing
Countries to Czechia and Slovakia

Lucie MACKOVA — Jaromir HARMZEK — Zdedk OPRSAE

Abstract

Using a gravity model, this article explores theedminants driving stocks
of international migrants from developing countriasCzechia and in Slovakia.
It presents an overview of international migratimnboth countries between the
years 2006 and 2015 including the major countrie®rigin. It also proposes
a brief discussion of different migration theorteat can be used to explain the
number of international migrants in both destinago The gravity model used
throughout the study includes four groups of exglary variables: standard
gravity variables, economic, institutional and thothat approximate mutual
relationships. The results show that the numbeanigfants in both destinations
increases with higher GDP per capita and populatiorthe countries of origin.
Furthermore, mutual links such as trade or distahetween the destinations
and the countries of origin are significant as w#\lhile only developing coun-
tries were selected for this analysis, this modeliges a useful exploratory tool
that can help with further analyses of migratioomis to different countries and
regions.

Keywords: International migration, developing countries, gitgv model,
Czechia, Slovakia

JEL Classification: F22

Introduction

International migration has been in the spotlightesearch and policy for the
last couple of decades. With the numbers of intevnal migrants steadily in-
creasing, it makes sense to inquire about them@tants that drive international
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migration to different regions and countries. Tiadration crisis” of 2015 has
made this topic even more central in the publicalisse and policy. However,
it is important to analyse the past trends in migrain order to be able to better
understand the current situation. In 2015, the rernab international migrants
was 244 million (United Nations, 2016). Out of thismber, 120 million moved
towards the countries of the global North (SoutiitN@nd North-North migra-
tions) and 124 million towards the global Southy®eSouth and North-South
migrations). With some originally emigration coues becoming transit and
immigration countries, it is important to analyséfetent cases in this changing
environment. Czechia and Slovakia are a case int.pdntil recently, there was
more emphasis on the intra-EU migration and thadfasEuropean countries
were studied as the countries of emigration (Fa2él08; Sardadvar and Rocha-
-Akis, 2016; Verwiebe, Wiesbdck and Teitzer, 20k&hanec, Pytlikova and
Zimmermann, 2016). While they used to be countfesmigration in the past,
they are now becoming destination countries fagrimational migrants.

Currently, there is no single universally acceptesbry of international mi-
gration (Massey et al., 1993). Some argue thatwbisld not even be desirable
(Castles, 2010). Moreover, given the diversity afination experiences and de-
terminants, it would be impossible to use a one-§is-all model. Some authors
such as King (2002; 2012) have described typologfesiigration which they
call migration dyads and binaries (internal vseinational, temporary vs. per-
manent, and regular vs. irregular). However, tteezmore and more complexi-
ties in the movements of people and these binaftea break down in practice.
Until recently, migration research has been foayugin the perspective of the
sending states and migration from the developingtrees was relatively under
researched (Straubhaar, 1996). We have selectedaséleories and perspec-
tives that have informed our research and aretdeifar explaining international
migration from the developing countries. The pecsipe of push and pull fac-
tors has been widespread in the literature sineeetirly works of Ravenstein
(1885; 1889) and Lee (1966). There are various pastors which can cause
international migration such as unemployment orrpostitutions (bad govern-
ance) in the country of origin. However, since piattors largely mirror pull
factors, it has been difficult to determine whiateds the real cause of migration
decision (de Haas, 2010).

Neoclassical economic theory was first used tdagxpural-urban migration
in the developing countries but has also been egpb international migration
(Todaro, 1969; Harris and Todaro, 1970). On thermaevel, it predicts that
wage differentials make workers move to regionhvigher wages, which are
labour-scarce. By the same token, the ability tgraie is associated with costs
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so it is not the poorest individuals who usuallgrate, nor the poorest countries
from which the majority of the migrants originatee(Haas, 2010). This relation-
ship between migration and development is captimgdhe migration-hump
model. On the micro level, the total cost of movetimcluding the psychological
costs, is important for the individuals to decitiehey want to migrate (Todaro,
1969). However, it has been established that wéafgrehtials between coun-
tries were not the strongest predictor of migratewels (Massey et al., 1998).

The NELM (New Economics of Labour Migration) thgdakes into consid-
eration the household decision when it comes toati@n (Taylor et al., 1996).
This challenges the earlier neoclassical econoimi® that migration takes place
due to the wage differentials between countries @lades the household deci-
sions at the centre. Therefore, the labour markatlitions (such as levels of
unemployment) in the home country are an imponpaetlictor of future house-
hold decisions. This theory addresses risk divieedibn and minimization of
risk of household income (Stark, 1991), which ipeesally important in devel-
oping countries where households largely lack amgnfof private insurance or
governmental support. However, this theory has loegicized for overlooking
the dynamics and power relationships within thesetwlds (Faist, 2000). This
meso level has been placed between the micro-led&idual motives and
macro-level structural opportunities mainly relatedhe (lack of) development
in different migrant sending and receiving coursti(Eaist, 1997)

The intensity of migration decreases with incnegsiosts of migration but
established migration networks can decrease this ofsmigration. Networks
theory acts as an analytical tool which can explaow new linkages between
the country of origin and country of destinatiore dormed and how they are
sustained (Boyd, 1989). Established networks astitutional support can further
influence the propensity to migrate. The more miggdrom a particular country
there are in the country of destination, the mikely are additional migrants to
move there. Shared history and language betweeroth#ries can be important
for the establishment of migration networks. Thieat of the network are usu-
ally modelled through language similarities, fornomedonial relationships and
spatial distances (Dennett and Wilson, 2013). kanple, Arango (2004, p. 28)
argues that “the importance of networks for mignatcan hardly be overstat-
ed... [they] rank amongst the most important explanyaftactors for migration.*

The systems approach to international migratiomkevavith different eco-
nomic, social and governmental elements that angoitant for migration
(Mabogunje, 1970). It discusses the flows of peopistitutions, and strategies
and the dynamics how these elements interact waith ether and the environ-
ment. Some of these elements are themselves thaqgtrof the system — such as
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migration policies (Bakewell, 2014). It can be flde in scale from the village
migration (Mabogunje, 1970) to the global migratisystem (Kritz, Lim and
Zlotnik, 1992). As Faist (1997, p. 193) argues.

The attraction of a system approach is that ibkrsathe conceptualisation of
migration to move beyond a linear, unidirectionalish-pull movement to an
emphasis on migration as circular, multi-causal amdrdependent, with the
effects of change in one part of the system bewetble through the rest of the
system. The systems approach summarizes some dketheariables that are
discussed in this paper, and importantly, it fosuse the relationships between
both origin and destination contexts. The theodescribed above have in-
formed the empirical part of this paper and thect@n of variables that will be
further discussed in the section 2.2.

The aim of this study is to explore the determisaf the stocks of interna-
tional migrants from developing countries in Czachind Slovakia using a gra-
vity model and different groups of explanatory ahites derived from various
migration theories and expressed in bilateral forwie take a broad definition
of developing countries according to the World B42R19) as countries with
low income, lower-middle income and upper-middlecime status in a particu-
lar year. While there have been studies analysiggation into OECD countries
or migration on a more regional or even global es¢&ledersen, Pytlikova and
Smith, 2008; Fagiolo and Mastrorillo, 2013; Anders@015), our analysis fo-
cuses specifically on Czechia and Slovakia. Theaathge of such a narrow
focus is that the findings and conclusions holdcsjeally for these two coun-
tries and are not overridden or biased by muctelastpcks of migrants in other
destination countries. This can also be usefubfudrcy formulations that often
take place on the level of individual countries.offrer benefit of our analysis is
that it concentrates solely on migrants’ stocksnfrbeveloping countries which
means that the (larger) migrants’ stocks from dgwedl countries (for example
the EU member states) cannot twist the results.

The paper proceeds as follows: In the next sectiendiscuss the background
information on Czechia and Slovakia. Next, we discilne use of gravity models
in the previous migration research and we summadhieedata used throughout
this study. Then we discuss the four selected gradfivariables and proceed to
the model itself. Finally, we discuss the resulithweference to both destination
countries. This study brings facts based on crediblirces and rigorous statistical
analysis into the often-emotional public debateuabuigration and its causes.
The need for a solid scientific knowledge on miigmatis particularly important
in the current period when we are witnessing (nsis)af the topic by populist
movements in Czechia, Slovakia and other Centredji@an countries.
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1. Migration from Developing Countries to Czechia and Slovakia

Until the early 1990s, then Czechoslovakia wasuntry of emigration, ra-
ther than immigration. While certain links were tsiirsed with other socialist
countries, immigration has started to grow onlycsithe 1990s. Many of the
first arrivals before the 1990s were students aarkers. After the Velvet Revo-
lution, some of these links persevered. Growing iignation to the region
attracted the attention not only of decisionmakbets,also of researchers. Some
studies have looked into the factors that influemégration among the European
countries (Balaz and Karasové, 2017). In Czechiantost systematic research
focused on phenomenon of migration since 1990s been conducted by
Drbohlav and his colleagues. Their research degifswarious aspects of migra-
tion, focusing on important immigrant communities Czechia — Ukrainians,
Vietnamese and Moldovans (see for instance Drbot&l5; Drbohlav and
Cerméakova, 2016) and other related issues, nameilijtamces (Stojanov, Striel-
kowski and Drbohlav, 2011) and unauthorized adisitDrbohlav, Stych and
Dzdarova, 2013).

Similarly to Czechia, immigration to Slovakia hasreased after its acces-
sion to the EU in 2004. Yet, Slovakia remains antguwith comparatively little
immigration flows (Okalski, 2007). Emigration frotihhe country remains a more
pressing issue in Slovakia than in Czechia. Sonmelacs have analysed the
reasons making Slovaks leave the country (Gkewa and Spankova, 2016) and
the motivations why they decide to return (Williamsd Balaz, 2005). Other
works described the general migration trends invé&@ti@a (Divinsky, 2005) or
different migration phases (Borarosova and Filig&@17). Another study has
compared the Czech and Slovak migration policies$ fannd that the Slovak
migration policies are more inclusive in terms ofifical rights but lag behind in
integration policies and naturalization rates &toya, 2019). For a long time,
both countries lacked coherent immigration andgragon policies which only
developed in 2009 in Czechia and in 2011 in SlavéRiojarova, 2019).

Some studies have classified immigration to Cze@ucording to certain
policy-related criteria. BarSova and BarSa (200®)ppse classification of five
different migration periods in the recent histofpe first one is the period im-
mediately after the Velvet Revolution (1990 — 19@feled as liberal or “laissez
faire”. The second period (1996 — 1999) was mosgrigtive, influenced by the
socio-economic situation in Czechia and culminatgohssing of the Law on the
Residence of Aliens in the Territory of Czechiae(f#o-called Aliens Act) which
entered into force in 2000. The third period of swidation (2000 — 2004 or
2006) continued with this trend and led to thergjtbening of the rules and
convergence of the Czech and EU law. During thettioperiod (2005 — 2008),
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there were low levels of unemployment, good econarowth, and an increasing
need of workforce. However, this changed in thet pexiod. During the fifth
period (2008 — now) the state attempted to redaeentimber of foreigners in
Czechia after the economic downturn. While the y2@00 can serve as the
milestone due to the introduction of the new ledish, the year 2010 also
brought a tightening of the measures in the Czabbur market — for example,
the issue of visas to the citizens of some impbianrce countries was restricted
and work permits were given more reluctantly (Diatet al., 2010).

In Slovakia, the migration phases followed a saimpattern. Borarosova and
Filipec (2017) classified them as a period of iiaece (1989 — 1993), a period
of build-up (1993 — 2000), a pre-accession perR@DQ — 2004), a post-acces-
sion period (2004 — 2015) and the latest revoltiagod (2015 and beyond). The
authors argue that even in the late 1990s Slova&lked comprehensive tools of
migration and asylum policy. This changed with asi@n and the adoption of
the Act on the Residence of Aliens in 2003 whictsw@ ensure compatibility
with the EU law. Even after joining the Schengesaamigration policy was not
a priority until 2015, when Slovakia and other \gs@d countries started to play
a more active and sceptical role towards EU-widatems towards the “migra-
tion crisis”. Much like Czechia, Slovakia has negtel labour migrants from
third countries by focusing on skilled EU migrari#oreover, in both countries,
third country nationals face the greatest restnsiwith accessing the labour
market and have no access to social support ddneig temporary residence
(Stojarova, 2019).

Table 1 shows the trends in the stock of migrdris top 5 developing
countries in Czechia and Slovakia originating frdrase countries as for 2015.
The structure of migrants from developing countire€zechia has been since
beginning dominated by two countries — Ukraine ¥ietnam® While in 1994
migrants from Ukraine accounted for almost 36% #&odh Vietham for 24%
of all migrants from developing countries, the sghdmas increased to 46%
for Ukraine in 2015. The share of Viethamese mitgravas almost identical at
the end of the period and equalled 25%, howevetatat number has increased
almost six-fold from 9 633 in 1994 to 56 900 in 361n Slovakia, the migrants
from Vietnam and Ukraine clearly outhumber the odhas well. The growth
of migration from these countries was disrupted tiwp events — first, by

! The share of Ukrainian and Vietnamese migrantise high in the total population of mi-
grants, not only migrants from developing countriBise highest overall share belongs to citizens
of Ukraine (22%) and Slovakia (21%), followed byetfiam with 12% in 2015.

2 Figures regarding migrants from developing coestinclude third-country nationals staying
in Czechia temporarily (generally up to 90 days)dttcountry nationals with a long-term resi-
dence permit and permanent residence permit (CS15)20
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the introduction of more restrictive migration odis which correspond to the
classification of migration periods according tor8wéa and BarSa (2005) and
Borarosova and Filipec (2017). Second, the econawoienturn in 2009 led to
the reduction in numbers of international migrantthe following years, which
is especially visible in the case of Slovakia.

Table 1

Number of Immigrants (stock of migrantsjrom top 5 Developing Countries
in Czechia and Slovakiain thousands)

Czechia Slovakia
3
» I Rl = ) IS

4
2006 102,6 40,8 3,3 4,2 2,4 39,3 10,6 8,9 7,4 8,4
2007 126,7 51,1 6,0 5,0 3,0 37,5 14,3 12,0 14,2 11,4
2008 131,9 60,3 8,6 52 3,4 47,2 25,2 14,8 28,5 14,9
2009 131,9 61,1 5,7 54 3,9 59,1 23,4 17,2 33,4 16,9
2010 124,3 60,3 5,6 55 4,2 63,0 22,6 18,8 38,5 17,8
2011 1189 58,2 5,4 5,6 4,5 25,6 11,9 6,8 55 4,8
2012 112,5 57,3 53 5,6 4,8 26,6 12,7 7,8 59 5,0
2013 105,1 57,3 53 55 4,8 27,4 13,8 8,4 6,2 5,2
2014 104,2 56,6 55 5,6 5,0 28,5 14,4 8,8 6,5 5,3
2015 105,6 56,9 6,0 57 51 30,7 14,9 9,3 7,1 5,5

Source:Authors, based on CSO (2016) and OECD (2019).

2. Determinants of International Migration from Developing
Countries to Czechia

2.1. Gravity Models in Migration Research

While gravity models have been (discontinuouslg®di since the 1960s to
estimate international trade flows, their applioatin the field of migration has
become possible only recently with the improvedilatdity of bilateral migra-
tion data. The basic version of gravity modelstesabilateral migration flows
between origin and destination countries to thelative size (in terms of area,
population, total GDP or GDP per capita) and trstagice between them. There
are of course other pull and push factors thataffégration between origin and
destination countries such as economic opportsnif@s measured by unem-
ployment rate or by GDP per capita), political amdéconomic stability (infla-
tion), freedom and democracy etc. which are usualijuded in the analysis.
Dyadic factors such as linguistic or cultural proity or even policy impacts
(for example visa restrictions) may be accounted$owell®
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Gravity models can be easily derived from theanghsas random utility
maximization (RUM) models which provide an apprafeitheoretical justifica-
tion of the intuition behind gravity models (see &xample Beine, Bertoli and
Fernandez-Huertas Moraga, 2016; Ramos, 2016). @ravdels then create
a convenient framework to analyse the determinaffitsnigration flows (or
stocks) between countries. However, the estimatiogravity models is data-
demanding: it requires country-pairs migration datg are not always available,
although the situation has substantially improvwedhis regard. There are also
some other issues that may complicate the useasfitgrmodels in migration
empirical research, such as the definition of mitgaaccording to their origin
(birthplace, last place of residence or citizensloipthe kind of migration data
that researchers work WichsuaIIy, different studies work with different daf
tions and different data, depending on data awthaliwvhich also determines
some of the independent variables used in the sesly

For example, Ramos and Surinach (2013) employaditgrmodels to ex-
plain migration (using migration stocks as the dejemt variable) between the
EU countries and EU neighbouring countries (ENQ@ieiif results showed a clear
increase in migratory pressures from ENC to the &tbther research on intra-
EU migration highlighted the importance of shareghezience of nation-state
formation, geography, and accession status in tbefd migration systems
theory (DeWaard, Kim and Raymer, 2012). Karemergul€do and Davis
(2000) investigated the international migration North America (USA and
Canada) using a gravity model. They applied bitdterigration flows as their
dependent variable and estimated the results @ebafor USA and Canada)
based on a panel of data by using the fixed effi@$ model. They found that
the population of origin countries and the incomel@stination countries were
two major determinants of migration to North Amari®omestic restrictions on
political and civil freedom in origin countries vegproven to significantly impair
migration into destination countries. Lewer and V@den Berg (2008) used
a gravity model to investigate a panel of dataifomigration into 16 OECD
countries over 1991 — 2000. Their model exhibitagph lexplanatory power and
almost all independent variables were significarthe expected directions.

3 For different pull and push factors of migrati@ee for example Vogler and Rotte (2000),
Mayda (2010) or Ortega and Peri (2013). The dy&aditors are investigated for example in Bertoli
and Fernandez-Huertas Moraga (2012), Belot andvEden(2012) or Adsera and Plytikova (2012).

4 |deally, gravity models of migration should be é@®n dyadic (pair) data between origin and
destination countries on bilateral gross migrafiows, i.e. the absolute value of people moving
from an origin country to a destination. Howevercls data are often not available which leads to
the use of alternatives such as migration stocksation in stocks or net flows etc. These alterna-
tives tend to be more prone to measurement erffmr&xample, variation in stocks is influenced
by return migration, migration to other countrideaths of migrants etc.
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2.2. Variables and Data

As already pointed out, the aim of our researcto iassess what factors are
significant determinants of migration stocks in €&fra and Slovakia. Specifically,
we focus on migrants from developing countries dber period 2006 — 2015.
We define developing countries according to the ldVBank (2019) as countries
that did not belong to the high-income categoryn@she World Bank'’s classi-
fication) in any year over the defined period. Tpisvides us with a maximum
of 1226 observations per one destination. Howdwecause of missing data for
most of the variables, in practice we work with atb®50 observations for
Czechia and 600 observations for Slovakia.

Since we use the gravity models’ framework, oysethelent migration varia-
ble must be of a bilateral nature. In this contexggrants are defined according
to their citizenship and migration is thought of\eduntary so asylum seekers
and refugees have been excluded from our analgishave decided to use
migration stocks as our dependent variable bectheselata for Czechia are
available at the website of the Czech Statistidic® (CSO, 2016). The stocks
include third-country nationals staying in Czecbraa longer-term basis (more
than 90 days, including permanent residence peanitneasured at the end of
each yeal.We have found precisely the same data for Sloviakidne OECD
International Migration Database (OECD, 2019). Heerethe data were availa-
ble only since 2006 and that has effectively limhitair period under review for
both countries to 2006 — 2015. Moreover, the datthe OECD database are
measured at the beginning of each year and thetef@ had to move them back
by one year to make them consistent with the dat&€fechia.

We express all independent variables in a bilateran which means that
they apply to both countries of origin and destored at the same time. Some of
our variables are bilateral by nature (for exanmaee flows or distance), while
the others are expressed as ratios (a destinatiaile to a country of origin
value for all such variables). The reason for sadhansformation is simple: if
we include some unilateral variables that reflénaracteristics in only the origin
or destination country, the estimates are biasdessrfixed effects are added
into the model (Lewer and Van den Berg, 2008). Tibsie is addressed in
a more detailed way in the following sub-section.

We work with fourgroups of explanatory variables. The first groupsists
of standard gravity variables, i.e. variables th@ commonly used in gravity
models. These are the ratio of total populatioestidations’ to origin countries’

5 As was already discussed earlier, our data magfitve suffer from measurement error as
migrant stocks do not account for return migrati;memigration or for example deaths of the
migrants in the stocks.
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values), the ratio of gross domestic product (GP&) capita (destinations’ to
origin countries’ values) and the distance betw€eachia/Slovakia and a par-
ticular country of origin (measured as the distabeéwveen Prague/Bratislava
and a given capital city). While data for populaicand GDP per capita varia-
bles were taken from the World Bank (2016a), datatlie distance variable
were accessed at the websiteGaintre d'Etudes Prospectives et d'Informations
Internationales CEPII (Mayer and Zignago, 2011).

The second group contains economic variables: ari with the ratio of un-
employment rates and with the ratio of inflatiotesa(destinations’ to origin coun-
tries’ values). Since inflation rates in percentatgke negative values which can
distort the ratios, we express them as growth merfits. Data for both variables
were obtained from the World Bank (2016a). Thedtheategory of variables
measures the difference in institutional qualitywsen Czechia/ Slovakia and
countries of origin. In this context, we use thioraf averages over Worldwide
Governance Indicators (destinations’ to origin does’ values). Also this varia-
ble takes negative values with a damaging effedherratios. Therefore, we add
the minimal value in the dataset to both origin dedtination countries’ values so
that all observations are positive. The data wétained from the World Bank’s
website of the Worldwide Governance Indicators (M/8ank, 2016b).

The fourth group consists of variables measuraationships between coun-
tries of origin on one side and Czechia/Slovakidahenother. We use the volume
of bilateral trade as a measure of economic reiahips. For example, Anderson
(2015) found that not only migration affects tradet also bilateral trade affects
labour migration. We have obtained the data atectipprices (in USD) from the
Comtrade Database (United Nations, 2019) and ajustem by the US GDP
deflator to express the variable at constant pt910. We also want to control
for a common historical background and closenessgfial historical relation-
ships in the second half of the twentieth centlinyaccount for that, we construct
a dummy variable which takes value of 1 if a gigenntry of origin was a mem-
ber, an associated member, an observer or closepecated with The Council for
Mutual Economic Assistance (COMECON) before 198@4%s, 1989). It is ap-
parent that this dummy variable is time-invaridmbtighout our sample. We also
include a variable measuring language similarityapproximate language and
cultural proximity between Czechia/Slovakia andritdas of origin. Data for this
variable were acquired from the CEPII website (kednd Toubal, 2012).

Moreover, migration research usually works withmaoy variables measur-
ing colonial relationships, expressing common ddficor spoken languages,
border contiguity etc. As Czechia or Slovakia nelvad any colonies, do not
share languages or borders with any developingtdesfi we have not been
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able to capture these features. However, we hagtty accommodate the selec-
tion of our variables so that they at least paytiedflect similar effects. Most

of the variables (except for the language index thaften equal to zero and
the binary variables) are expressed in naturalrithgas so that the estimated
coefficients represent elasticities between a @agr independent variable and
the dependent variable. The variables we work vifitiuding their names used

in our analysis and expected signs, are summainzédble 2.

Table 2

Description of Variables

Name used in

Unit of measurement;

Expected sign

of a given country of origin

World Bank (2016a)

regressions Description Source of data _acco rding to
migration theories
stock stock of migrants (according number of migrants in the stock;
(in L1) to their citizenship) from a given | ¢ (2016); dependent variable
; country of origin in the destination oecp (2019)
countries
pop_rat [aFOI ofa (?ets_tln?tlctmtclountry]s ti total number of inhabitants; negative sign
(In; L1) otal population to total population v gank (2016a) 9 9
of a given origin country
gdp_pc_rat ratio of a destination country’s international dollars in purchasing
(n: El)_ GDP per capita to GDP per capita power parity, constant prices 2011;both signs possible
' of a given country of origin World Bank (2016a)
dist dlsctjatrr\]ce bet_\t/vclee? Pré.‘gue/B.ra.“SIav%Iometres; Hedative sin
(In) and tne capital ot a given origin Mayer and Zignago (2011) 9 9
country
ratio of a destination country’s rate of unemployment (% of total
unem_rat unemployment rate labour force, as estimated by the negative sign
(In; L1) to unemployment rate of a given | International Labour Organization|
country of origin World Bank (2016a)
infl_rat_gc ratio of a destination country’s grr:ncLé)&rI:srl?:r?ecr)fplzzzgo(gxbpﬁiged
(In;_Ll)_ inflation rate to inflation rate in growth coefficients); negative sign

avgwgi_adj_rat
(In; L1)

ratio of an average of Worldwide
Governance Indicators (WGI) for
a destination country to an averag
of WGI for a given country of
origin

average of six Worldwide

Governance Indicators adjusted
eby adding the minimal value to all

observations;

World Bank (2016b)

both signs possible

comtrade_cp

bilateral trade of Czechia/Slovaki

USD, constant prices of 2010;

positive sign

a language of a given country

to 7.46 (very high similarity);

of origin

(In; L1) with a given country of origin UN (2019)
dummy variable approximating equal to 1 if an origin country wag
historical relationships between a member, associate member, . .
comecon Czechia/Slovakia and a country | observer or cooperated with positive sign
of origin COMECON; Zwass (1989)
language proximity between index with values from 0
lang_prox the Czech/Slovak language and | (no similarity between languages positive sign

Melitz and Toubal (2012)

Notes ‘In_" means that variables entered regression®garithmic form. ‘L1’ means that variables entere
regressions lagged by one period (year).

Source:Authors.

® Except the borders between Slovakia and Ukrairiehwib included among developing coun-
tries in our sample.
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2.3. Choice of an Appropriate Estimation Method

There is a variety of econometric methods thaehasen used to deal with
gravity models in migration research. These metlmmismonly include pooled
Ordinary Least Squares (OLS) estimation technigt@jc panel data models
(random- or fixed-effects) or dynamic panel datadeis (using the Generalised
Methods of Moments estimators, GMM). If unobserteterogeneity is assumed
to exist, the panel data models (random- or fixéelees) may provide simple
and suitable framework. However, the fixed-effatisdels cannot estimate the
influence of time-invariant variables. This issugs lbeen overcome by inclusion
of fixed effects for both origin and destinationuatries while the pooled OLS
technique, usually with clustered standard erroas, been used. The incorpora-
tion of country fixed effects has also been progdasedeal with the multilateral
resistance to migration (Bertoli and Fernandez-HiseMoraga, 2013).0Only
recently, dynamics has been introduced to gravitgets estimations to handle
possible autocorrelation and endogeneity problavtert{nez-Zarzoso, Nowak-
-Lehmann and Horsewood, 2009; Fourie and Santatlaga2011).

Another typical issue for the gravity models is firesence of zero observa-
tions on the dependent variable. Sometimes, theszean be substituted by
a very small positive number (such as 1) or they mz&n be deleted and then
estimated by pooled OLS or panel data methods. Meryéf the quantity of
zero migration flows (or stocks) is significantethero observations should be
taken into account (otherwise the results yieldggpdoled OLS or panel data
estimations are incorrect). There are at leasetbions that may be adopted to
solve this issue: count data models (such as Rypissgative binomial or zero-
-inflated models), two-part models (for count ontiouous pooled or panel data,
or even the Heckman'’s selection procedure) or plysaipanel data tobit model
(Beine, Bertoli and Fernandez-Huertas Moraga, 2@R#&mos, 2016). In our
data, we have in total 17% zero observations ordépeendent variable (11.6%
in the case of Czechia and 22.1% in the case ofa&ila). However, usually
around 10% of the total enters our regressionstdurissing data on some of
our independent variables used in those regressidtimugh this percentage is
a bit higher for Slovakia (18%), we have decidedgiwore this issue of zero
observations in our analyses.

" The multilateral resistance to migration is redatie the influence of other countries on migra-
tion between two countries (Ramos, 2016).

8 When performing our regressions using the datatferSlovakia, we have also carried out
a set of tobit regressions as a robustness chetkdcstatic models. The results have not changed
much, only the GDP and the inflation rate ratiogehbecome significant and the significance of
thecomecorvariable has also increased.
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The second challenge of selecting an approprippeoach is related to the
fact that most gravity models in empirical resedratie been applied to estimate
various flows (or stocks) between tvgooups of countries: a group of origin
countries on one side, and a group of destinatiamtries on the other side. In
such applications, the inclusion of countries’ éixeffects (both origin and desti-
nation) in regressions, estimated by pooled OL&)egpreferred approach to the
gravity analysis. However, in our research we woidstly with only one desti-
nation country at a time which, of course, doesalilmw us to incorporate the
fixed effects for the destination(s). Having onlyeodestination also makes our
sample size smaller. Due to these two facts, therporation of fixed effects
dummy variables has led to a severe distortioruofesults.

To overcome this difficulty, we opt for a slighttifferent procedure. We ex-
press all independent variables as bilateral instivese that they apply to both
countries of origin and destination. Besides théabes that already are bilateral
by nature (trade flows, historical relations, laage proximity or distance), we ex-
press all other variables in a form of ratios @elestination’s value to a particular
country of origin value for all such variables). 8ging this, we reduce the need to
include the origin countries’ fixed effects dummsriables in our regressions
(Lewer and Van den Berg, 2008This allows us, in the first part of our analysis,
to employ the pooled OLS estimation technique stindard errors clustered on
country pairs and year dummy variables. The ddstimsl fixed effects are in-
cluded in those specifications that work with baéstinations at the same time.

Finally, to solve the autocorrelation problem fesg from the highly persis-
tent data on migration stocks, we have decideddkwvith the dynamic panel
data in the second part of our analysis. Sincénttiasion of the lagged dependent
variable among regressors creates endogeneity, @stivhators must be used.
We opt for the Blundell-Bond model (Blundell andri8ip 1998) that works with
the system-generalised methods of moments estin@8-GMM). The SYS-
-GMM method, which is especially appropriate foghly persistent dependent
variables, is based on the estimation of a systietwm equations, one in levels
and the other in first-differences. The only enduges regressor in our specifi-
cation is the lagged dependent variable, the akplanatory variables are con-
sidered exogenous. We use the second throughghg@iath) lag of the endoge-
nous variable as instruments in the first-diffeexhequation and the second lag
of the first-difference of this regressor as anrimeent in the level equation. We
also use all exogenous variables as standard imetrs in both equations.

® According to Rose and van Wincoop (2001) and Regldhd Venables (2004), gravity model
estimates will probably be biased when some vaglnh the model are unilateral (i.e. if they
apply to only one of the two countries in an obaton pair). Adding country fixed effects to such
models should eliminate this bias (Feenstra, 2004).
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Moreover, we lag all time-variant exogenous exglary variables by one year
to account for the delay between the time whenatimn decision is made and the
time the migrant is recorded in statistics. So, @nal specification for the
dynamic model estimated by SYS-GMM can be writterthie following way
(wherej stands for a destinationstands for a particular country of origirstands
for time anck is the error term; subscripts missing for time-invariant variables):

In_stock; i 1 = a + Py In_stock i 1) + B2 IN(pORy, -1/ POR;, 1)) +
+ B3In(gdp_pg, +1/gdp_pg, +1)) + BaIn(dist ) + BsIn(uneny r.iyuneny v.q) +
+ BeIn(infl_gcy, woy/infl_gc 1)) + Pz In(avgwgi_adj, ../avgwgi_adj;, 1)) +
+ BgIn(comtrade_cp; 1)) + focomecoy, i + Biolang_prox, i +
+ year fixed effects %, D

2.4. Results

Our analysis can be divided into two parts. In fing part, we employ the
pooled OLS technique with standard errors clusteredountry pairs and per-
form three regression models [(a) — (c)]. In theosel part, we work with the
dynamic panel data approach and using the SYS-GM&Irun three regression
models [(d) — (f)] as well. The complete resultsoof regression analyses are
presented in Table 3. Models (a) and (d) use dmydata for Czechia, models
(b) and (e) work with Slovakia data and modelsafa) (f) combine both destina-
tions. The last set of models [(c), (f)] additidgaihcludes destinations’ fixed
effects. Other than that, the specification formatidels is the same (apart from
the obvious fact that the dynamic models include ldgged values of the de-
pendent variable among the regressors).

In model (a), we estimate the determinants of atign into Czechia using
static panel data approach. We find that all véggbave the expected signs but
the levels of their statistical significance vafll three traditional gravity varia-
bles are negative and highly significant implyirge tnumber of migrants in
Czechia increases with a higher population and @BPcapita of countries of
origin (compared to the Czech values) and withveetodistance between the
countries in pairs. Among the economic variabldyg orflation rate ratio is signi-
ficant and positive, meaning that with a loweratitbn rate in countries of origin
(compared to the Czech value) higher stocks ofanigrin Czechia are associated.
The negative coefficient of the institutional védnes ratio suggests that there are
more migrants in Czechia from countries with beistitutions. However, this
relationship is clearly insignificant. The variabli@dicating mutual relationships
mostly play a role as well. Both the trade and‘tbenecon’ variables are positive
and significant suggesting that more immigrants €drom countries that trade
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more with Czechia and from countries that usedeclbsely connected to the
COMECON. Conversely, language ties do not seeneta bignificant factor of
the stock of migrants from developing countrie€echia.

Table 3
Regression Models and Results

) Dependent variable:In_stock
Variables //
Models (a)cz (b) CZ |(c) CZ&SK d)cz (e)Cz (f) CZ&SK
pooled OLS pooled OLY pooled OLS SYS-GMM | SYS-GMM | SYS-GMM
L1.In_stock 0.579*** 0.813*** 0.563*+*
(0.127) (0.070) (0.062)
L1.In_pop_rat —0.528**| —0.401**| —0.509***| —0.258* |-0.092*** —0.295%**
(0.085) (0.071) (0.061) (0.081) (0.030) og1)
L1.In_gdp_pc_rat —0.538***| —-0.222 —0.423**1 -0.233* |-0.064** —0.215%**
(0.174) (0.151) (0.124) (0.111) (0.032) o)
In_dist —1.128** | —0.618*** | —0.903*** | —0.449*** | —0121** —0.402%**
(0.212) (0.154) (0.141) (0.169) (0.049) 10R)
L1.In_unem_rat 0.193 —-0.149 0.041 0.074 -3.03 0.007
(0.143) (0.100) (0.105) (0.066) (0.028) 063)
L1.In_infl_rat_gc 0.227** 1.108 0.285*% 076 0.189 0.103*
(0.113) (1.058) (0.096) (0.061) (0.152) 0g®)
L1.In_avgwgi_adj_rat | -0.247 0.113 —-0.083 -0.131 | 0.081 -0.184
(0.395) (0.304) (0.272) (0.168) (0.072) 168)
L1.In_comtrade_cp 0.236**%  0.277*  0.254**% 0.078** 0.032 0.066**
(0.064) (0.077) (0.048) (0.033) (0.021) 0g®)
comecon 1.420***| 0.578* 1.100***  0.584** | 0.129 0.503***
(0.413) (0.322) (0.282) (0.277) (0.091) 1)
lang_prox 0.040 0.169 0.089 0.045 0.034 0.051
(0.153) (0.130) (0.103) (0.062) (0.031) 0638)
Constant 10.382**|  3.373 7.960*4  4.627**| 1.101** 3.492%+*
(2.544) (2.459) (1.827) (1.783) (0.499) 166)
Year fixed effects yes yes yes yes yes yes
Destination fixed effects yes yes
R? 0.797 0.755 0.778
F test 36.94** |  27.36%*| 51.48***
Wald ch? 2 812.20** | 13 881.58*** | 2 991.14***
AR(1) —1.93* —3.69*** —2.70%**
AR(2) 1.05 -1.07 0.65
No. of observations 967 632 1599 960 582 1542
No. of groups 104 91 195 104 87 191
No. of instruments 109 81 109

Notes: Standard errors of the estimates are in parersthés8ignificant at 1% level. Significant at 5% level.

" Significant at 10% level. ‘In_’ means that variablnter regressions in logarithmic form. ‘L1’ meémat varia-
bles enter regressions lagged by one period (y&ae)pooled OLS models (a) — (c) are estimated stahdard
errors clustered on country pairs. The SYS-GMM @ — (f) are estimated with WC-robust standardrs.
This means that it is not possible to calculateSheyan tesf The consistency of the SYS-GMM model requires
first-order autocorrelation and the lack of secordkr autocorrelation. The Arellano-Bond (AR) tesamines
the null hypothesis that there is no autocorretatiba specific order. The results of the AR(1) #R(2) tests
confirm that there is autocorrelation of the fasiler and no autocorrelation of the second order.

Source:Authors.

19 The standard errors for the two-step SYS-GMM estiiom tend to be biased in the presence
of heteroscedasticity and autocorrelation. The bésbe mitigated using the Windmeijer correc-
tion (i.e. the WC-robust standard errors). Howewdren the disturbances are heteroscedastic, the
distribution of the Sargan test is not known anzhitnot be calculated.
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In the second model (b) we perform the same aisaligsng the data for Slo-
vakia. The results are similar but generally legmiBcant which can also be
a consequence of lower data availability (see Tahl&he stock of immigrants
in Slovakia increases with a lower distance an@yher population and GDP per
capita of origin countries (compared to the Slovakues). However, the GDP
per capita ratio is not significant even at the ll@é¥el. Interestingly, the unem-
ployment and institutional ratios have oppositensigvhen compared to the
Czech case but they are both insignificant. Orctirdrary, the ‘relational’ vari-
ables are positive and significant (except forlgmeyuage proximity index) indi-
cating that higher numbers of immigrants in Slogakie associated with more
intensive trade ties and with a common historiealkground.

In model (c) we estimate a more typical gravitydelowith both destinations
at the same time. The results (not surprisinglyficm our findings above.
While all gravity variables are significant and agge, the unemployment and
institutional ratios are clearly insignificant @eting the signs from the Czech
regression). The inflation rate ratio is positivel aignificant again as well as the
trade and ‘comecon’ variables while language prayistays insignificant.

Since high collinearity may exist between tradsvl and some other varia-
bles (distance, GDP per capita or even populatbio)rwhich may impact the
regression analysiswe have re-performed all models without the treatéable
(the results are not presented in Table 3). Inmaldels (a), (b), (c) the signifi-
cance of the GDP ratio and the distance variabk ihereased substantially
(they are now significant at the 1% level evenha Elovak regression). More-
over, the inflation rate ratio and the languagexpnity index have become sig-
nificant in the Slovak regression (although onlyrgmaally). Other than that, the
results have not been changed by the exclusidmeaf&de variable.

In the second part of our analysis, we employSN&-GMM technique on
dynamic panel data (i.e. when the lagged dependggiable is included among
regressors). The results do not change much. Tgedadependent variable is
always positive and highly significant which conig the high persistence in
migration stocks data. The gravity variables atenegative and significant (at
least at the 5% level). Among the economic varglgely inflation rate ratio
positively influences migration stocks, yet it isly (marginally) significant in

1 The collinearity (and multicollinearity) issue isore pervasive with a lower number of
observations which makes the ‘Slovak regressioemvailinerable. We have calculated the corre-
lation coefficients among our independent varialitesll regressions and found high correlations
especially between trade and population (Pearsmorelation coefficient approximately —0.55)
and between trade and GDP per capita (-0.40). @hance inflated factor in our regressions has
indicated the highest multicollinearity impact fitre trade variable with values from 3.5 to 4.5,
however the mean VIF was substantially lower atado1.9 — 2.2 in all original regressions. It has
decreased to around 1.5 after removing the tradabta from all the models.
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the joint regression. The institutional variablenever significant in the dynamic
analysis. On the contrary, the ‘relational’ varegto have some positive effects
on the stock of migrants: trade and the ‘comecamiable are mostly significant
(it is not the case only in the Slovak regression).

Since collinearity and multicollinearity may bestlssue also for the dynamic
models, we have re-performed the analysis withlbeitttade variable (not pre-
sented in Table 3). However, the results have adduaglittle only in the Slovak
and the joint regressions. First, the negative fieiit of the institutional ratio
has turned to be marginally significant in bothtéamges. And second, the GDP
ratio and the distance variable have become sogmifieven at the 1% level in
the Slovak case. Other results have not been reddifiany practical sense

3. Discussion

What conclusions can be drawn from the analysizalegarding the migra-
tion from developing countries to Czechia and Steva First, it is apparent that
all standard gravity variables are significant asrepecifications and they have
the expected signs. The population ratio is negatiliich means that the higher
the population of origin countries is, comparedfte destination’s population,
the more immigrants (higher stocks of migrants)dhare in the destination
countries. Similarly, the coefficient of per cap@®P ratio is also negative: the
number of migrants in the destination countriesaases with higher GDP per
capita of origin countries compared to the destin& per capita GDP. This
suggests that (on average amderis paribuythe wealthier a developing country
is (relative to Czechia and Slovakia) the highaghéstock of migrants from that
country in the destinations. This conclusion confirthe assumption according
to which the intensity of migration increases wiitkome (De Haas, 2010). In
this context, income poverty cannot be thoughtsoaasignificant factor of mi-
gration from developing countries into Czechia &hovakia. Migration stocks
also depend negatively on the distance betweentresirof origin on one side
and the destinations on the other side. As distemgenerally used as an ap-
proximation of the total costs of migration, thesult confirms the neoclassical
economics theory according to which the intensitynigyration decreases with
increasing costs of migration.

Second, among the economic variables, inflatide ratio is relevant for
the size of the migrants’ stocks only in Czechiad(én the joint regression).
The migration stocks decrease with higher inflatiorthe countries of origin
(compared to destinations’ values). On the confrdry unemployment ratio is
statistically insignificant factor for the depentemriable in all specifications.
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Third, the institutional ratio is negative but nesgnificant in our default models.
It turns to be narrowly significant in the Slovakse and joint the dynamic
regressions only after the trade variable has lkesetuded:? The negative sign
of the coefficient indicates that there are morgrarits in the destinations from
developing countries with better institutions.

Fourth, variables measuring the intensity of mutetationships are mostly
significant and they have the expected signs. fddetvariable is significant and
positive in all specifications (except for the Si&vcase) suggesting that trade
links correlate with migration from developing caites to the destinations.
Likewise, similar historical background and therefoloser historical relationships
(as measured by the ‘comecon’ variable) are petjtiassociated with higher
stocks of immigrants in both countries. On the pth&nd, while the language
proximity variable has positive sign in all modetds always insignificant.

When comparing the determinants in both counttasof similarities and
only several differences are found. The gravityiakdes influence the stocks
in the same direction in both countries. They se¢erbe stronger in the case
of Czechia but this can also be a consequenceddfesient numbers of obser-
vations entering the analyses. Similar conclusiotd$ also for the variables
expressing mutual relationships between the casmbf origin and the destina-
tions (trade, historical background and languageiprity). Some differences
can be found with respect to economic and institati variables. While the
inflation rate ratio is mostly significant for C#®a, the institutional ratio
appears to have some (rather weak) effects inabe of Slovakia.

Conclusion

In this study, we applied the gravity model toegsswhat factors can be con-
sidered significant determinants of migration s®ak Czechia and Slovakia.
Specifically, we have focused on migrants from digpi@g countries over the
period 2006 — 2015 for which we have comparabla flait both countries. We
have expressed all independent variables as lildtethe sense that they apply
to both countries of origin and the destinationerghare four types of variables
used throughout the study: standard gravity vaegbkconomic, institutional
and relational variables.

12 Because institutional quality is difficult to appimate by a single indicator, we also tried to
employ some alternatives to measure it, such aBrselom House’s Index of Freedom or the Polity
IV's indicator of political regime. We constructeatios for these variables (i.e. destinations’ ealto
values of countries of origin) and then we inclutlebe ratios in our regressions (replacing treggrai
variable). Both variables were proved to be indigant while other results were not modified at all
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This study showed that all standard gravity vdeslwere highly significant
in all specifications and had the expected sigrme fiumber of immigrants in
Czechia and Slovakia increases with a lower distamigher population of
a country of origin and with a higher GDP per capit a country of origin (rela-
tive to the destinations’ values). The last findingy be surprising. However, it
is in line with the research showing that higherele of economic and human
development are associated with higher levels gfaion (De Haas, 2010). The
economic conditions have also some effect on tmebeun of immigrants in both
countries (namely the inflation ratio in the ca$&prechia) indicating that more
immigrants come from developing countries with ghieir level of economic
stability (as measured by the lower inflation rate)

Variables measuring the intensity of mutual relasi are mostly significant
with the expected signs. This is important in teohthe networks theory which
suggests that the networks created between thdrgafrorigin and destination
decrease the costs of migration and lead to hilglvets of migration. For exam-
ple, the trade links are an important correlatemafration from developing
countries to Czechia and Slovakia. Likewise, clostorical relations are posi-
tively associated with higher stocks of immigraint®oth countries.

All of this has relevant policy implications. Restive migration policies
(such as the one introduced in Czechia in 2000)lead to reducing the flows
and stocks of international migrants. Neverthelessh measures cannot sepa-
rately regulate flows coming from different couasi Moreover, development
assistance (aiming to increase the economic waligda the countries of origin)
can often have unintended consequences. We hawa stimve that the wealthier
and more stable in economic terms a developingtopis) the higher is the stock
of migrants from that country in Czechia as welliraslovakia. Therefore, the
relationship between policies, migration and depealent is not straightforward.
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