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Abstract: This paper evaluates the recent trends in international migration and different viewpoints
(arguments and counterarguments) on global population movement and examines the impacts of
the social, economic, ecological, and political determinants of regional and international migration.
The paper aims to analyse and compare the causal relationships between international migration, on
the one hand, and economic, ecological, and socio-politic dimensions of EU countries’ development,
on the other. The authors consider the impact power of the above-mentioned dimensions on the
long-term net migration for the potential candidates to access the EU. First, it identifies and justifies
the object of research as the EU countries and the potential EU candidates. Second, the article
provides a short literature review as the authors highlight that the EU countries had the highest
share of all world migrants, according to the report of the U.N. Population Division. Third, it
provides the background of materials collection and methods of the study of the analyses of the panel
data for 2000–2018 using the FMOLS and DOLS. Fourth, it presents the results of the study having
analysed the different concepts and theories, the authors single out the core economic, ecological, and
socio-politic determinants of international migration: wages, unemployment rate, income inequality
(measured by the Gini coefficient), corruption, and political stability (measured by World Government
Indicators), CO2 emissions and material footprint per capita (measured by Sustainable Development
Index). The discussion and conclusion section summarizes the findings of the research and evaluates
the structural similarities and differences among the EU countries and potential candidates and
if these similarities (or differences) cause them to respond similarly to the economic conditions
and changes.

Keywords: population; migration; macroeconomic stability; gravity model

1. Introduction

Considering the UN Agenda 2030 for Sustainable Development (accepted by all EU
countries and potential candidates to the EU), the world community determines the reduc-
tion of inequalities and improving of wellbeing of labour forces as milestone dimensions for
future development. However, despite the economic growth of the EU nation-states, some
countries (Bulgaria, Poland, Romania) had a decline of population [1]. In addition, the
majority of the EU countries had negative birth rates and positive mortality rates [2], which

Sustainability 2022, 14, 6413. https://doi.org/10.3390/su14116413 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14116413
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-6318-4001
https://orcid.org/0000-0002-4865-7306
https://orcid.org/0000-0001-6442-3684
https://orcid.org/0000-0001-6042-9560
https://doi.org/10.3390/su14116413
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14116413?type=check_update&version=2


Sustainability 2022, 14, 6413 2 of 17

could hinder reaching Sustainable Development Goals (SDGs). It should be noted that the
2030 Agenda of sustainable development goals (SDGs) highlighted human and intellec-
tual resources as core drivers of social and economic development. The rapid economic
development (SDG8) improved quality of life (SDG3) and increased household incomes
(SDG1, SDG2), education levels and access to information literacy (SDG4). The improved
welfare decreased corruption (SDG14) and mortality, primarily among children (SDG3),
and extended green initiatives (SDG7, SDG12, SDG13). This led to rapid increases in new
births of younger generations, which is the basis of a country’s economic development.
Studies [3,4] highlighted that migration among young generations was a complex issue
for developing countries. Young people seek comfortable conditions for self-development
and creativity.

The research [5–7] has also identified that migration policy depends on a vast range
of economic, ecological and social dimensions. Piper N. [8] emphasised that migration
policy could influence the achievement of SDGs. Furthermore, another study [9] confirmed
that migrants were core to attaining SDGs. However, Mitra R. and Singh P. [10] analysed
migration issues and Indian perspectives on achieving SDGs and maintained that internal
migration needed more regulation and attention from the government than international
migration. Chinese scientists [11] confirmed that migration had a direct negative and an
indirect positive impact on achieving SDGs due to economic development. Bas I. [12]
highlighted that migration was one of the five significant global risks in attaining SDGs.
Migration, especially among refugees, took its toll on all spheres (economic, ecological,
and social).

In this case, the EU countries should pursue effective migration policies to attract
highly skilled labour as a core force to boost the achievement of SDGs. The phenomenon
of international migration, in contrast to such processes as mortality and fertility, is much
more complex because it is a multidimensional phenomenon and is explained by various
determinants both economic and non-economic.

On the one hand, migrants choose countries with stable political, economic and social
development and suitable ecological conditions. On the other hand, the countries with
political, economic and social imbalances become donors to developed countries, and in the
long term, developing countries are left unable to guarantee the achievement of SDGs. Thus,
migration could increase the inequality gaps between developed and developing countries.

The core goal of this paper is twofold: (1) to conduct bibliometric analysis with the
purpose of identifying the core patterns in the research on migration policy and (2) to iden-
tify the impact of a country’s political, economic, social and environmental development
on the net migration in the country.

The paper contains the following sections: Section 1 gives justification of the research;
Section 2 overviews the literature and provides the bibliometric analysis to indicate the
core determinants of the migration policy; the methodology in Section 3 explains the model
and variables used to test the research hypothesis; Section 4 describes and interprets the
research results; and Section 5 provides discussion and conclusions with recommendations.

2. Literature Review

Recent studies indicate that between 2000 and 2021, the number of publications
focusing on international migration increased dramatically. For example, authors affiliated
with institutions in the EU and the USA published the largest share of the documents
indexed in Scopus. One study [13] generalises the scientific background of migration issues
and determines the current gaps; it confirms that issues related to regional and international
migration were researched intensively in those countries. Since 2014, migration issues
have been investigated by scientists from China, Australia, Chile, Spain, Finland and
Portugal (Figure 1a). The Scopus scientific databases indexed 7 497 scientific documents
on international migration (Figure 1b), and the number of documents has been increasing
annually. The average annual growth rate of publications is 120%, which means that on
average the growth accounted for 20% per year.
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Figure 1. Dynamics (a) and countries of origin (b) of the documents on international migration,
2000–2021. Source: developed by the authors based on Scopus (2021).

Findings of the bibliometric analysis (Figure 2) allowed determining 6 clusters and 4 evolu-
tion stages of economic research on migration process. The largest cluster in the figure (yellow)
focuses on analysing international migration and social and economic development.
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Figure 2. A content analysis of the papers on international migrants and its visualization in
VOSviewer (Source: developed by the authors).

Refs. [14–27] confirm a statistically significant impact of Industry 4.0 on social devel-
opment and migration. In [28], the authors indicate that an increase in a country’s market
attractiveness leads to the decline of migration from such countries. The authors in the red
cluster analyse the general issues relating to immigration and emigration. Durand J. and
Massey D. S. [29], Roland B., Rubens A. and Eberle P. [30] highlight contradictions between
the migration policies in destination countries and immigration in practice. At the same
time, authors of another paper [31] study the impact of bilateral migration on the causes of
military conflicts among countries. The third cluster, in blue, focuses on the analysis of the
links between education and labour migration. In [27], the authors study the education
impacts of the migration of Chinese and Indian students to Australia and highlight the
positive impacts of migration on the number of highly qualified human resources in Aus-
tralia. The impact of migration on youth unemployment and economic growth is studied
by Narayan S. [28,32]. The gender aspects of international migration among students are
analysed by Gunja S. and King R. [33]. Melitz J. and Toubal F. [34] research the language
impacts on trade relations involving migration, applying the determinants of affinity and
knowledge of one of the languages used by the migrants and indigenous people. The
scientists use the gravity model and identify positive impacts for migrants’ product loyalty
related to overcoming linguistic barriers and costs, thus emphasising the importance of the
linguistic variables [34]. The green cluster focuses on the relationships among economic
growth, globalization, political stability and migration. Strielkowski W., Nagy Z., Bilan Yu.,
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Kharazishvili Y. and their co-authors [35–39] study the consequences of population outflow
for the macroeconomic stability of countries. The scientists apply a regression model with
such variables as: current account balances, foreign direct investment, migrant remittances,
minimum wage, time and error. Their findings confirm the statistically significant relation-
ship among macroeconomic indicators of the countries analysed and migrants’ remittances.
The authors also note the vital role of the minimum wage of a country in its population’s
decisions to emigrate to another country. Similar conclusions were reached in [40–51].

Based on the findings in Figure 2, authors analysed the general aspects of migration
before 2008. After the period of 2008–2012, the papers focus on estimating the impacts
of economic growth, family structure, ethics and demography on migration. The next
stage of research is the links among unemployment, refugees, political stability, terrorism
and migration (2012–2014). After 2014, authors analyse the casual relationships among
climate change, GHG emissions, food security and migration. The findings confirm that
migration is a complex process affected by numerous social, ecological, economic and
political determinants.

At the same time, scientists have used different indicators (dependent, independent
and control variables) and models to check the links among determinants and migration.
Table 1 compiles the approaches to defining the determinants of migration.

Table 1. The research approaches to defining the determinants of migration (Source: developed by
the authors).

Determinants Author Country, Period Methodology Variable Results

Ed Iqbal K. et al. [52] BRI, 2000–2017
Panel unit root tests,
FMOLS and Granger

causality test
M, TR, GDP, FDI FDI↔GDP; TR↔GDP;

FDI↔M

Ed, Sd Borjas G.J. [5] USA, 1960–2017 OLS IM, Education IM↔GDP
Education↔ IM

Ed, Sd, Pd Arif I. [53] 195, 1990–2000 OLS and PPML
estimators EFW, PI, GDP, Sv, Tv

EFW, GDP, Sv, Tv→M;
PI and M are neutral to

each other

Ed, Sd, Pd Shin, G. [54] USA, 1970–2016
Johnsen co-integration

test, ECM, Granger
causality tests

FDI, IP, LV

FDI does not
Granger-cause IP; FDI

does not Granger-cause
LC

Ed, Sd, Ecd Andrew A. Alola [55] USA, 1990–2018 ARDL M, GDP, RE, H, CO2

M and CO2, RE and
GDP are positively

related; H “-“→CO2

Ed, Pd Adedoyin F.F. et al. [56] EU23, 1998–2017
23 European countries GMM model

TR, GDP, M, FDI, ROL,
GOE, COC, RQI, VOA,

PSI

M, GOE, RQI have
negative effect on TRO,

Ed, Sd, Pd Fong E. et al. [57]

East and Southeast Asia,
2005–2010

183 Metropolitan
Statistical Areas of USA

Binomial regression
analysis

OLS

M, GDP, Un, PSMSA,
CO, NO2, O3, SO2

GDP→M; PS→M;
Un→M

MSA does not
contribute to CO, NO2,

O3, SO2

Ed, Ecd Liang L. [58] World, 1995–2015 SDA with the EE-MRIO
model M, CO2 M→CO2

Ed, Sd, Pd Mulholland S.E. [59] USA, 1995–2000 SDM, MCMC M, EG, W, EF, Ssec EF, EG, W and Ssec→M

Ed, Sd Sinoi E.-A. [60] EU-28, 2003–2012
Non spatial fixed effects
models, spatial Durbin

models
M, Ird, Ied Education↔M↔Ird↔Ied

Ecd Price, C.E. et al. [61] USA, 2000–2006 OLS MSA, CO, NO2, O3, SO2

MSA does not
contribute to CO, NO2,

O3, SO2

Ed—economic determinants, Ecd—ecological determinants, Sd—social determinants, Pd—political determi-
nants,→—positive/negative impact;↔—causal relationships, M—migration, TR—traded ration, GDP—gross
domestic product per capita, FDI—foreign direct investment, IM—immigration, EFW—Economic Freedom of the
World index, PI—Polity IV index, Sv—survival versus self-expression, Tv—traditional versus secular–rational,
RE—renewable energy consumption, CO2—carbon emission, LC—labour costs, IP—immigration policy, H—a
proxy for the availability and accessibility of quality health programs for people in the US, Un—unemployment
rate, PS—political stability, Ssec—social security, EG—employment growth, W—wage, EF—economic freedom.
Ird—investment in R&D, Ied—investment in education, MSA—net immigration rate, CO—carbon monoxide,
NO2—nitrogen dioxide, O3—ground-level ozone, SO2—sulphur dioxide.



Sustainability 2022, 14, 6413 6 of 17

Umit G. and Yaliniz M. [6] and Harshad D. [7] focus on analysing labour migration’s
impacts on the economic development of the EU-15 countries. The primary negative
impact is social service systems exhausted by the increased numbers of migrants workers
in the EU-15 countries. In “Migration and Development: Dissecting the Anatomy of the
Mobility Transition” [62], the authors highlight and prove a U-shaped relationship between
migration and economic development. First, emigration increases, and then decreases
when economic growth begins in the home country. Borjas G. [5] underlines that migration
had a positive impact on economic development if the share of highly qualified workers
was significant, and Jover J. and Díaz-Parra I. [63] maintained that migration could be the
core force in gentrification, boosted cities’ tourism and economic development.

Along with the economic dimensions and determinants which manage migration
flows, migration depends on natural and man-made factors [64]. In a study of OECD
countries, ref. [65] confirmed that migration of highly educated labour had significant
impacts on countries’ competitiveness and economic development: Talent migration was
estimated using the Fragile States Index of The Human Flight and Brain Drain indicator
and the brain gain sub-index of the Global Talent Competitiveness Index, and the empirical
findings confirmed that talent migration influenced the macroeconomic indicators more
than the social development indicators. The panel data of 35 developed cities in China [66]
were analysed for the impacts of air pollution on foreign university student populations.
They applied the OLS and 2SLS model to check the hypothesis for 10 years (from 2006 till
2016). The findings confirmed that the increase in air pollution led to a decline in foreign
student bodies at Chinese universities. In this case, the government policy on regulating
air pollution was the core element in attracting the foreign talented migrants. A similar
conclusion was reached by Germani A., Scaramozzino P., Castaldo A. and Talamo G. [67],
who confirmed that along with a vast range of other factors, ecological indicators also
impacted on migration [68]. The authors applied panel threshold model regression to check
the relationship between shares of emigrants in the population structure, urbanization
and carbon dioxide emissions. The findings [68] confirmed that emigrants did not have
statistically significant impacts on the relationships between urbanization and carbon
dioxide emissions. It should be noted that the studies [69–75] confirmed the necessity of
considering ecological indicators in developing countries’ policies for future development,
involving migration policy.

The findings in [57] prove that political stability influences migration, but [55] confirms
that political stability and migration are neutral to each other. At the same time, the
conclusions in [76] confirm the negative impacts of migration on economic development.

Despite the powerful scientific background in investigating migration issues, a vast
body of the literature focuses on analysing core dimensions (economic, ecological, and
social) separately but not together. Separate, few investigators have analysed the Eastern
bloc countries under the EU integration process. Furthermore, the literature review con-
firms that political determinants were not analysed in the research on migration processes.
It should be noted that for Eastern bloc countries, political dimensions play the key role
in the EU integration process and in the regulation of migration policy. In this case, it is
topical to analyse the impacts of a country’s political, economic, social, and environmental
development on the migration in the country.

Based on the results of analysis, the study aims to check the following hypothesis: the
levels of a country’s political (H1), economic (H2), social (H3), and environmental (H4)
development have effects on the net migrants in the country.

3. Materials and Methods

This study aimed to analyse the causal relationships between net migration and
economic, social, political, and ecological determinants. Table 2 contains the variables for
the analysis.
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At the first stage, the authors performed the panel unit root test using Im, Pesaran,
and Shin’s test [77]:

∆yi,t = αi + ρiyi,t−1 +
p

∑
j=1
ϕij∆yi,t−1 + εi,t−1 (1)

where y takes the meaning of parameter migration and economic, social, ecological, and
political determinants of the country development; ∆ is the first difference operator;
ρi = 0 for all i—the null hypothesis; and ρi < 0 for at least one i—alternative hypothe-
sis non-existent of a unit root.

Table 2. Variables for the analysis (Source: developed by the authors).

Variable Indicator Source

Net migration Mig Eurostat [78]

Indicators of the economic development

GDP per capita GDP World Development Indicators [79]
GNI per capita GNI

Indicators of the social development

Unemployment Un
World Development Indicators [79]Gross Average Monthly Wages by

Indicator, Country and Year Wag

Indicators of the ecological development

CO2 per capita CO2 Sustainable Development Index [80]
Material Footprint per capita FP

Indicators of political levels of countries’ development

Control of Corruption CC
World Government Indicators [81]Political Stability and Absence of

Violence/Terrorism PS

Based on the empirical findings in [82], the authors used the long-run relationship
model with panel cointegration technique [83]:

ln Migit = φ+ α ln GDPit + β ln GNI2it + γ ln Unit + δ ln Wagit + θ ln CO2it

+ν ln FPit + ρ ln CCit + ζ ln CCit + µit,
(2)

where α, β, γ, δ, θ, ρ, and ζ are the regression-evaluated parameters; Mig is net migration;
indicators of the economic (GDP per capita (GDP), GNI per capita (GNI)), social (Unem-
ployment (Un), Gross Average Monthly Wages by Indicator, Country and Year (Wag)),
ecological (CO2 per capita (CO2); Material Footprint per capita (FP)) and political levels
of countries’ development (Control of Corruption (CC), Political Stability and Absence of
Violence/Terrorism (PS) using the data; µ is the error term; I = 1, . . . , N; t = 1, . . . , T.

Equation (2) allowed for checking the collinearity among data using the variance
inflation factor (VIF). VIF indicated the impact of the regression coefficient on the standard
error for each independent variable (how the standard error compares if this variable is
uncorrelated with all other independent variables in the regression model). Individual
VIFs are more significant than the total and the mean VIF. The scientist determined the
following VIF thresholds: 10 and 20–40. Considering [84], this study used the threshold 10,
meaning that if the VIF is less than 10, Equation (2) could be modified through eliminating
the most strongly correlated factors.

At the next step, considering the papers by Pedroni [85,86], the authors checked the
stability of the relationship between migration and the selected determinants using the
Fully Modified OLS (FMOLS) and Dynamic OLS (DOLS) panel cointegration techniques.
The authors checked the statistical hypothesis for Granger causality with the purpose
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of analysing the causal effects and functional ratio times series. That test allowed for
estimating if one time series could forecast the other time series [87]. That test was based
on solving the linear heterogeneous model:

yi,t = ai +
K

∑
i=1
λ
(k)
i yi, t−k +

K

∑
i=1
β
(k)
i xi, t−k + εi,t (3)

where β(k)i , ai, λ
(k)
i and β(k)i indicate constant term, lag parameter and coefficient slope and

yi,t and xi, t are times series.
The historical background of the Eastern bloc’s isolation from a free-market economy

and a totalitarian political regime has had significant impacts on the current migration
trends. The researchers analysed the panel data for 8 EU countries (Czech Republic,
Estonia, Latvia, Lithuania, Hungary, Poland, Slovenia, Slovakia) and two countries in
Eastern Europe (Moldova, Ukraine). Incorporating Moldova and Ukraine into the analysis
was justified by two characteristics they shared with the developing EU countries (Latvia,
Lithuania, Estonia): in the political arena, in 1990–1992, those countries started their
political transformation from rejecting the Communist Party’s monopoly power; and
in the economic arena, they executed the transition from centralized management to a
market economy. Noting that Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland,
Slovenia and Slovakia were accepted to the EU in 2004, the common European policies
(economic, political, social, migration, etc.), supporting exports, attracting foreign direct
investment, developing internal consumption and other European mechanisms triggered
their economic development. Additionally, the Ukrainian and Moldavian governments
declared that the EU integration should become the priority goal. Furthermore, all selected
countries have the common geopolitical location.

4. Results

Table 3 shows the descriptive statistics (mean, standard deviation, and coefficient) for
the variables selected for model (2). The annual dataset for the two groups of countries
was obtained from the World Data Bank and Eurostat from 2000 to 2018. The number of
observations for the EU countries (Model A) accounts for 152, and the number of post-Soviet
countries (Model B) is 38.

Table 3. Descriptive Statistics for Mig, GDP, GNI, UN, Wages, CC, RE, and PS.

Country Variables Mean Std. Dev. CV Min Max

(A)

Mig −1655.158 18,921.68 11.4319 −77,944 79,193
GDP 13,843.67 5674.304 0.409884 3297.35 27,483.34
GNI 13,174.54 5497.425 0.417276 3210 24,620
UN 9.716184 4.220301 0.434358 2.4 19.9
Wag 1055.803 500.0619 0.473632 254.8 2663.65
CO2 9.2325 2.485094 0.269168 5.4 16.5
FP 18.94675 6.974668 0.368119 9.02 35.33
CC 0.5153289 0.3200867 0.621131 −0.01 1.51
PS 0.79875 0.232283 0.290808 0.15 1.3

(B)

Mig 3591.841 38,619.43 10.75199 −165,941 181,634
GDP 2942.808 2034.009 0.69118 354 8318.51
GNI 2844.035 1926.607 0.67742 380 7600
UN 7.334211 2.092743 0.28534 3.41 11.94
Wag 259.5111 157.6029 0.607307 32.8 658.09
CO2 5.095517 0.958245 0.188056 3.93 7.84
FP 7.105333 3.112552 0.438059 1.52 11.98
CC −0.7554386 0.2161107 0.28607 −1.13 −0.19
PS −0.2389474 0.5982853 2.50384 −2.02 0.69

Note: (A)—EU countries, (B)—Post-soviet countries.
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The EU countries have better results compared with Ukraine and Moldova on all
economic, social, ecological and political indicators. The average GDP, GNI and wages
for Czech Republic, Estonia, Latvia, Lithuania, Hungary, Poland, Slovenia and Slovakia
are five times higher than those for Moldova and Ukraine and 1.3 times higher than those
for the UN. Furthermore, the indicators of the political efficiency of the EU countries had
positive values which confirmed the strong governance performance for those countries.
At the same time, a variation coefficient of more than 25% reflects variability and continual
reformation in the countries under study.

The correlation matrix and variance inflation factors (VIFs) allowed for identifying the
collinearity among the selected variables for both groups (A) and (B) (Table 4).

Table 4. Correlation matrix and variance inflation factor results for Mig, GDP, GNI, UN, Wag, CO2,
FP, CC, and PS.

Mig GDP GNI Un Wages CC FP CO2 PS VIF

(A)
Mig 1.0000 27.12
GDP 0.1126 1.0000 33.99
GNI 0.1473 0.9666 1.0000 1.36
Un −0.1070 −0.3470 −0.3392 1.0000 20.35

Wages 0.1554 0.9347 0.9684 −0.3061 1.0000 2.53
CC 0.1274 0.7370 0.7905 −0.4131 0.8078 1.0000 1.95
FP 0.1356 0.2355 0.3451 0.1298 0.4562 0.2311 1.0000 4.24

CO2 0.0134 0.6534 0.5401 −0.3495 0.4817 0.4271 0.2364 1.0000 1.71
PS −0.2024 0.3928 0.3769 −0.4350 0.3407 0.5420 0.2564 0.3642 1.0000 27.12

(B)
Mig 1.0000 72.44
GDP 0.7368 1.0000 33.73
GNI 0.7351 0.9711 1.0000 3.25
Un −0.0791 −0.1479 −0.1409 1.0000 30.98

Wages 0.7161 0.9501 0.9459 −0.3267 1.0000 4.72
CC −0.2770 −0.3194 −0.3321 −0.5931 −0.1559 1.0000 2.12
FP 0.0956 0.2111 0.3265 0.1223 0.3586 0.1867 1.0000 2.28

CO2 0.2450 0.4560 0.3596 0.5095 0.2135 −0.5752 0.2341 1.0000 1.85
PS −0.2326 −0.0343 −0.1545 −0.3916 −0.0470 0.2408 0.2135 −0.0570 1.0000 72.44

Note: (A)—the EU countries, (B)—the post-Soviet countries.

The findings in Table 4 confirmed that the following indicators had values higher than
10: for panel (A)—GDP (27.12), GNI (33.99), Wag (20.35); for panel (B)—GDP (72.44), GNI
(33.73), Wag (30.98). The findings indicated that the factors with the strongest correlations
should be eliminated. The re-specification of regression models (Equation (2)) with the
removal of highly correlated variables allowed for eliminating the collinearity among the
variables (Table 5).

Table 5. The output of the variance inflation factor calculations for the re-specification of the regression
models.

Variables (A) (B)

GDP 3.29 – – 2.09 – –
GNI – 3.25 – – 1.91 –
UN 1.34 1.34 1.35 3.11 3.04 3.24
Wag – – 3.30 – – 1.80
CO2 1.89 1.53 1.43 2.48 2.12 2.01
FP 2.02 1.34 1.63 1.56 2.31 1.59
CC 2.86 3.45 3.85 2.12 2.20 2.06
PS 1.59 1.61 1.65 1.32 1.43 1.37

Note: (A)—EU countries, (B)—Post-soviet countries; “–“—excluding the strongest correlated parameters
from model.



Sustainability 2022, 14, 6413 10 of 17

The findings in Table 5 showed that the highest VIF was 3.85 for all re-specifications of
the regression model. It was less than 10 and allowed for re-specification of the regression
models used for estimating the cointegrating relationship. Table 6 shows the findings and
the panel unit root tests for all chosen parameters of Formula (2).

Table 6. Panel Unit Root Results for Mig, GDP, GNI, UN, Wag, CO2, FP, CC, and PS.

Variables
Test

Statistics

(A) (B)

Level First
Difference Level First

Difference

Mig Statistic 2.0928 9.1396 0.6062 4.2014
p-value 0.0182 ** 0.0000 * 0.2722 0.0000 *

GDP
Statistic −0.3252 9.1396 −0.5437 4.2014
p-value 0.6275 0.0000 * 0.7067 0.0000 *

GNI
Statistic −0.4418 4.2014 −0.3778 1.3657
p-value 0.6707 0.0000 * 0.6472 0.0460 **

UN
Statistic 2.1809 5.8842 0.7573 4.6834
p-value 0.0146 ** 0.0000 * 0.2244 0.0000 *

Wag Statistic 0.3987 8.5939 −1.0076 6.5783
p-value 0.3451 0.0000 * 0.8432 0.0000 *

CO2
Statistic −1.36867 −4.82513 −1.26748 −3.40512
p-value 0.0856 0.0000 * 0.1025 0.0003 *

FP
Statistic −0.88218 −5.27678 −0.13335 −4.32615
p-value 0.1888 0.0000 * 0.447 0.0000 *

CC
Statistic −0.6419 5.9282 −0.3937 2.5846
p-value 0.7395 0.0000 * 0.6531 0.0049 *

PS
Statistic 6.3927 19.4374 4.6076 4.8753
p-value 0.0000 * 0.0000 * 0.0000 * 0.0049 *

Note: * and ** represents significance at the 1%, 5% and 10% levels, respectively, of significance (bold entries).
Note: (A) covers the EU countries, (B) presents the post-Soviet countries.

The findings of the LLC test confirm that Mig, UN, and PS remained stationary for
the EU countries, whereas for Ukraine and Moldova, only PS had stationarity. At the same
time, the check of the first difference for all indicators of all countries was integrated to
exclude the null hypothesis of non-stationarity. The findings were statistically significant
at 1 and 5%. The results for the panel Pedroni cointegration tests (Panel PP, Panel ADF,
Group PP and Group ADF statistics) are reported in Table 7.

The findings in Table 7 for the EU countries prove cointegration among variables
at 5% level, as six among eleven indicators (within-dimension—panel PP-statistic, panel
ADF-statistic, panel PP-statistic (weighted statistic), panel ADF-statistic (weighted statistic)
reject the non-existence of the cointegration. This allowed for concluding that variables
cointegrate and have the long-run relationship for one group of countries and for each
element of panel data. The empirical data in Table 8 on the Kao panel cointegration tests
have statistically significant values at 1%, which allows for rejecting a null hypothesis about
non-cointegration.

The Pedroni panel cointegration tests (Table 7) and Kao panel cointegration tests
(Table 8) allow for confirming the long-run cointegration among variables for the (B) group
countries. The findings of FMOLS and DOLS are showed in Table 9. For the EU countries,
GDP, GNI, UN, Wag, and CO2 have statistically significant impacts on migration in the
FMOLS model at levels 1–10%. In the DOLS model, only indicators UN and CO2 have a
statistically significant impact at 1%. The determination coefficient for both models was
more than 60% (FMOLS—67%, DOLS—65%). The empirical results prove the theoretical
model and have positive impacts on GDP and migration in both groups of countries: For
the EU countries, an increase of GDP per capita increased migration by 0.08%, and the
increase in group (B) countries was 0.40%.
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Table 7. Pedroni Panel Cointegration Test Results.

Dimension
Test

Statistics
(A) (B)

Statistics Prob Statistics Prob

Within-
dimension

panel
v-statistic −1.791 0.963 −1.261 0.896

panel
rho-statistic 2.158 0.984 0.877 0.809

panel
PP-statistic −1.36 (0.033) ** −11.540 (0.000) *

panel
ADF-statistic −1.874 (0.0304) ** −1.742 (0.041) **

(weighted statistic)
panel

v-statistic −1.540 0.938 −1.781 0.962

panel
rho-statistic 2.233 0.987 0.776 0.781

panel
PP-statistic −1.975 (0.024) ** −9.314 (0.000) *

panel
ADF-statistic −1.950 (0.025) ** −2.228 (0.012) **

Between-
dimension

group
rho-statistic 3.437 0.999 1.200 0.885

group
PP–statistic −2.242 (0.012) ** −12.070 (0.000) *

group
ADF-statistic −1.908 (0.028) ** −2.794 (0.002) *

Note: * and ** represent significance at the 1% and 5% levels. (A)—EU countries, (B)—candidate and potential
candidate countries to the EU membership.

Table 8. Kao Panel Cointegration Tests.

ADF t-Statistics

(A) (B)

Statistics Prob Statistics Prob

−4.03497 (0.000) * −4.54900 (0.000) *
Note: * represent significance at the 1% levels. (A)—EU countries, (B)—Post-Soviet countries.

Increases in UN also had positive, statistically significant impacts on Mig for the EU
countries, justifying the EU policy on the free movement of goods, services, people and
capital. The Schengen zone had a positive impact through cancelling the border controls:
An increase in UN of 1% led to the outflow of workers-migrants. This provoked a decline of
Mig by 0.17% for FMOLS and by 0.24% for DOLS. The findings from the Dumitrescu-Hurlin
Granger causality test (Table 10) prove the non-existing causality from Mig and economic,
political, ecological and social indicators, excluding CO2 for group (B) countries. In this
case, there was no unidirectional causality from Mig to CO2. The findings of non-causality
confirm that it did not allow using sufficient instruments for migration regulation.

The findings from the Dumitrescu-Hurlin Granger causality test (Table 10) for the EU
countries prove the unidirectional causality from Wag to Mig, Mig to GDP, and Mig to UN.
Despite a large number of established institutions and regulations, there is still a lack of new
regulations and unambiguous decisions regarding dependencies and regulation of migra-
tion flows and processes of countries’ economic, social and environmental development.
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Table 9. Estimation of the Cointegrating Relationship.

Variables FMOLS DOLS

(A)

Dependent Independent Long-Run
Coefficient, Prob

Long-Run
Coefficient, Prob

Long-Run
Coefficient, Prob

Long-Run
Coefficient, Prob

Long-Run
Coefficient, Prob

Long-Run
Coefficient, Prob

Mig

GDP 0.08 (0.044) ** – – 0.13 (0.085) *** – –
GNI – 0.03 (0.065) *** – – 0.06 (0.099) *** –
UN −0.17 (0.059) *** −0.18 (0.040) ** −0.18 (0.043) ** −0.23 (0.014) ** −0.26 (0.006) * −0.26 (0.006) *
Wag – – 0.08 (0.087) *** – – −0.05 (0.467)
CO2 −0.04 (0.034) ** −0.06 (0.021) ** −0.04 (0.014) ** −0.02 (0.071) *** −0.02 (0.074) *** −0.03 (0.085) ***
FP 0.01 (0.136) 0.02 (0.246) 0.01 (0.446) 0.01 (0.236) 0.02 (0.159) 0.02 (0.323)
CC 0.05 (0.686) 0.07 (0.544) 0.138 (0.250) −0.04 (0.737) −0.02 (0.985) 0.06 (0.572)
PS 0.05 (0.469) 0.04 (0.471) 0.06 (0.368) 0.06 (0.318) 0.07 (0.317) 0.07 (0.277)

R-squared 0.68 0.68 0.67 0.66 0.65 0.66

(B)

Dependent Independent Long-run
coefficient, Prob

Long-run
coefficient, Prob

Long-run
coefficient, Prob

Long-run
coefficient, Prob

Long-run
coefficient, Prob

Long-run
coefficient, Prob

Mig

GDP 0.40 (0.033) ** – – 0.44 (0.049) ** – –
GNI – 0.33 (0.053) ** – – 0.34 (0.087) *** –
UN 0.21 (0.362) 0.14 (0.497) 0.31 (0.011) ** 0.07 (0.78) 0.02 (0.933) 0.06 (0.787)
Wag – – 0.23 (0.132) – – 0.44 (0.011) **
CO2 −0.29 (0.309) −0.13 (0.415) −0.18 (0.000) * −0.35 (0.297) −0.12 (0.526) −0.17 (0.386)
FP −0.01 (0.005) * −0.01(0.021) ** −0.13 (0.562) −0.06 (0.124) −0.03 (0.235) −0.04 (0.323)
CC −0.07 (0.325) −0.09 (0.273) −0.05 (0.816) −0.05 (0.493) −0.06 (0.443) −0.04 (0.590)
PS −0.21 (0.379) −0.357 (0.079) ** −0.41 (0.000) * −0.146 (0.597) −0.291 (0.222) −0.36 (0.097) ***

R-squared 0.37 0.29 0.40 0.42 0.36 0.44

Note: (A)—EU countries, (B)—post-Soviet countries, *, **, and *** represents significance at the 1%, 5% and
10% levels; “–“—excluding the strongest correlated parameters from model.

Table 10. Dumitrescu-Harlin Causality Tests.

Hypothesis
(A)

W-stat Z-stat Prob. Result Conclusion

Mig→GDP 4.22 1.75 0.079 *** Yes Unidirectional causality from Mig to GDPGDP→Mig 1.12 −1.22 0.220 No
Mig→GNI 2.89 0.47 0.632 No No causality between Mig and GNIGNI→Mig 2.02 −0.36 0.717 No
Mig→UN 4.11 1.64 0.099 *** Yes Unidirectional causality from Mig to UNUN→Mig 2.31 −0.08 0.935 No

Mig→Wag 3.56 1.12 0.260 No Unidirectional causality from Wag to MigWag→Mig 0.68 −1.64 0.099 *** Yes
Mig→CO2 3.62 1.17 0.239 No Unidirectional causality from CO2 to MigCO2→Mig 2.52 0.12 0.903 No
Mig→FP 1.15 1.34 0.439 No No causality between Mig and FPFP→Mig 2.33 −1.23 0.221 No
Mig→CC 3.22 0.78 0.429 No No causality between Mig and CCCC→Mig 3.61 1.17 0.241 No
Mig→PS 1.59 −0.77 0.437 No No causality between Mig and PSPS→Mig 0.76 −1.57 0.116 No

(B)

W-stat Z-stat Prob. Result Conclusion

Mig→GDP 1.89 −0.29 0.765 No No causality between Mig and GDPGDP→Mig 1.39 −0.59 0.553 No
Mig→GNI 1.17 −0.72 0.471 No No causality between Mig and GNIGNI→Mig 2.83 0.25 0.796 No
Mig→UN 1.59 −0.47 0.635 No No causality between Mig and UNUN→Mig 2.61 0.12 0.900 No
Mig→Wag 2.54 0.08 0.929 No No causality between Mig and WagWag→Mig 1.67 −0.42 0.667 No
Mig→CO2 3.58 0.70 0.483 No Unidirectional causality from CO2 to MigCO2→Mig 8.05 3.33 0.000 * Yes
Mig→FP 3.58 0.70 0.483 No No causality between FP to MigFP→Mig 2.63 0.07 0.879 No
Mig→CC 0.74 −0.97 0.328 No No causality between Mig and CCCC→Mig 1.22 −0.69 0.489 No
Mig→PS 3.45 0.62 0.534 No No causality between Mig and PSPS→Mig 3.97 0.92 0.352 No

Note: * and *** represents significance at the 1% and 10% levels. (A)—the EU countries, (B)—post-Soviet countries.
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5. Discussion and Conclusions

Our study suggests that international migration becomes an increasingly complex
process which leads to population redistribution among countries and entails social and
economic changes. One of the important factors is that developed countries face such
serious issues as ageing and steep shrinking of the domestic labour market, while less de-
veloped countries face rapid overcrowding of the internal labour market. Those tendencies
accelerate international migration flows and provoke growing instability in the migration
process. Yet, many scholars fiercely debate if the increasing number of migrants leads to
the positive or negative transformation of the social and economic and even environmental
conditions of the populations in the receiving countries. The empirical results confirm the
causal relationships between net migrants and countries’ economic, social, political and
ecological development, and scholars [5–7,52] have similarly found that economic devel-
opment impact on the migration process. However, researchers vary in interpreting those
results. For example, Özden Ç., Christopher R. P., Maurice S. and Terrie L. W. suggest that
migration has a statistically significant negative impact on economic growth. Furthermore,
Fong E., Shibuya K., and Chen X. conclude that governments should stabilise their political
climates first in order to attract talented foreign migrants. However, Shin G. empirically
validates that political stability and migration are neutral to each other. Yet, all those schol-
ars agree that international migration drives economic, social, and political developments,
and that migration—if properly managed, stimulated, and regulated—could become a key
factor for achieving the following goals (UN Agenda 2030):

1. Goal 8 “Decent Work and Economic Growth” (creating new jobs, declining unemploy-
ment rate, increasing average wages, etc.);

2. Goal 10 “Reduced Inequality” (decreasing inequality in all spheres);
3. Goal 13 “Climate Action” (diminishing CO2 emissions, improving education on

climate mitigation’s ways and etc.);
4. Goal 16 “Peace, Justice and Strong Institutions” (declining corruption, developing

transparent institutions, etc.).

Thus, as labour forces (which could be enlarged by attracting high-skilled migrants
from some parts of the world to other regions) are a crucial determinant in achieving SDGs,
the unequal distribution of labour leads to gaps in SDG achievement among developed
and developing countries. In this case, the developed and developing countries should
find the ways to provide convergent migration policies with the purpose of reducing the
inequality gaps for highly skilled workforces. It allows for successful achievement of the
SDGs by both developed and developing countries.

Despite the actual findings on the causal relationships between international migra-
tion on the one hand and economic, ecological and socio-political dimensions of the EU
countries’ development on the other, this study had few limitations. International migra-
tion is an increasingly complex process that depends on a vast range of traditional and
emerging causes and that generates both new opportunities and challenges. In this case, all
countries focused on minimising challenges and using the new opportunities caused by
migration to their benefit. In future studies of migration, scholars should use the extended
list of the variables (urbanization, disaster damage, political freedom, intensive land use,
religiousness, human rights, education, willingness to migrate, health challenges, etc.) in
order for identifying more relevant and significant causal relationships, which could be the
basis for developing relevant instruments for effectively regulating migration under the
rubric of achieving SDGs.
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71. Drożdż, W.; Kinelski, G.; Czarnecka, M.; Wójcik-Jurkiewicz, M.; Maroušková, A.; Zych, G. Determinants of Decarbonization—
How to Realize Sustainable and Low Carbon Cities? Energies 2021, 14, 2640. [CrossRef]

72. Dacko-Pikiewicz, Z. Building a family business brand in the context of the concept of stakeholder-oriented value. Forum Sci.
Oecon. 2019, 7, 37–51.

73. Hussain, H.I.; Haseeb, M.; Kamarudin, F.; Dacko-Pikiewicz, Z.; Szczepańska-Woszczyna, K. The Role of Globalization, Economic
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