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Abstract

This study examines the interconnections between transformations in the education
sphere, migrations waves, and labor market in 2000-2021 based on a panel data set
for 14 Central and Eastern European countries (7 - former members of the Council
for Mutual Economic Assistance; 5 — former republics of the USSR, and 2 - former
republics of Yugoslavia). Statistical data were collected from the World Bank, the
Organisation for Economic Cooperation and Development, and the International
Labour Organization databases. To describe this interconnection, a pool of parameters
was formed. Those that cause the greatest variability were selected using exploratory
factor analysis: for education - the number of teachers and students in higher educa-
tion and public spending on education; for migration — the net migration flow, personal
remittances sent and received; for labor market —unemployment rate and the share of
highly educated people among the employed. Confirmatory factor analysis identified
the most influential determinants: for education - the number of students in higher
education; for migration — paid personal remittances; for labor market - unemploy-
ment rate. The covariance analysis demonstrated a robust direct correlation between
education and migration (positive shifts in the education sector serve as a catalyst for
pursuing superior employment opportunities or continuing education abroad). A rela-
tively weak direct correlation was between education and the labor market (a more
highly educated workforce has only a limited impact on the structure and dynamics of
the labor market). Finally, a moderate inverse correlation was between migration and
the labor market (deteriorating labor market conditions give rise to migration waves).

Keywords education, migration, employment, workforce, mobility,
human capital, labor market, confirmation factor
analysis, exploratory factor analysis

JEL Classification 121, 015, J01

INTRODUCTION

The interconnections in the education-migration-labor market chain
have a strong impact on shaping the global economy and the socio-
economic development of countries at both national and international
levels. However, recent global challenges, such as the COVID-19 pan-
demic and geopolitical conflicts, especially Russia’s full-scale mili-
tary invasion of Ukraine, have caused major disruptions in this chain,
leading to significant socio-economic challenges.

The COVID-19 pandemic has significantly transformed the education
sector, compelling educational institutions across all continents to
adopt remote learning methods. This shift not only highlighted exist-
ing inequalities in access to educational technologies and the internet
but also underscored the critical need for digital literacy among both
students and educators. Data indicates a decline in academic mobility
among EU students: in 2020, 11.2% of graduates completing bachelor’s
and master’s degrees had experience studying abroad, while this fig-
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ure dropped to 9.8% in 2021 (OECD, 2023). These changes have led to consequences in various aspects
of the educational process, including impacting students’ academic mobility. At the same time, global
conflicts further exacerbate the challenges faced by students and educational institutions.

The closure of borders, travel restrictions due to the pandemic, and economic uncertainty have resulted
in socio-economic transformations, including job losses among migrants and various reasons for their
inability to return to their families in their home countries. People migrate for better educational op-
portunities and jobs, while at the same time, labor market conditions and access to education influence
migration decisions.

Significant socio-economic changes have occurred within the labor market. According to the
Organisation for Economic Cooperation and Development (OECD, 2023), the unemployment rate rose
by 5.3% in 2023, increasing the number of unemployed to 191 million people compared to the previ-
ous year. At the same time, the International Labour Organization (ILO) reported a significant rise
in informal employment in 2022, with the number of unofficially employed individuals increasing by
58% to approximately 2 billion people (ILO, 2023). Rapid technological advancements, automation, and
economic globalization are reshaping labor markets. Governments need to adapt policies to ensure that
education systems produce skilled workers who can thrive in these changing environments, reducing
unemployment and managing migration flows.

Current studies on the interconnections in the education-migration-labor market chain focus on spe-
cific national or regional contexts, limiting insights into their global interactions. Expanding research
to a global perspective addresses this gap and offers a more nuanced understanding of these interac-
tions. Furthermore, it is crucial to comprehend the chain reactions and mutual influences within the
education-migration-labor market chain while implementing state policy measures. The application
of regulatory interventions in separate components of this chain may lead to a failure to consider the
transmission of impulses and convergent interdependencies between them. In the context of global
socio-economic transformations and the rapid diffusion of regulatory effects between different types
of economic activity, it is crucial that public policy adopt a systemic approach rather than focusing on
isolated interventions.

1. LITERATURE REVIEW

ricula, and textbooks (Samiya & Asma, 2024), to
broader concerns, including the equitable dis-

The study of the interconnections in the educa-
tion-migration-labor market chain has gained
significant academic interest due to globaliza-
tion (Manka-Szulik et al., 2024), technological
changes (Vasylieva & Kasyanenko, 2013; Kuzior
et al., 2022b) and demographic shifts (Lyeonov et
al., 2021). Contemporary challenges, such as de-
veloping policies for migrant integration, adapting
educational programs to labor market needs, and
managing migration flows to stimulate economic
growth, require a comprehensive approach to ana-
lyzing these interactions.

Educational trends reveal the impact of various
factors on the quality of the educational process.
These factors range from local issues, such as
the effectiveness of teachers, the quality of cur-
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tribution of financial resources among regions,
additional support for less economically devel-
oped areas, and the promotion of social invest-
ment in higher education. More global issues in-
clude educational disruption and learning loss
(Artyukhov et al., 2024a) caused by conflicts and
crises, such as COVID-19 and the full-scale war
in Ukraine. Strategies for resilience and recov-
ery include adapting national digitalization ap-
proaches (Artyukhov et al., 2024b) and fostering
innovation through R&D expenditure as a per-
centage of GDP (Dobrovolska et al., 2023). These
trends highlight the need to reassess education
as a crucial component in state governance to
emphasize the importance of skill development,
inclusive educational policies, and high-quality
education.
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In the field of migration management, several
measures are being developed. These include sup-
port for young professionals to overcome internal
over-competition (Chen et al.,, 2024) and improve
population well-being through enhanced finan-
cial literacy (Didenko et al., 2023). Additionally, ef-
forts on migration patterns are being made to for-
malize the impact of environmental factors, such
as storms and floods (Didenko et al., 2021). The
military conflicts, particularly the war in Ukraine,
have caused large-scale population displacement,
with over 6 million refugees from Ukraine record-
ed as of 2024 (The World Bank, 2023b). and sig-
nificant labor market imbalances (Lavreniuk et al.,
2023; Tepliuk et al., 2024).

Modern transformations in the labor market in-
volve establishing criteria for attracting and re-
taining talented employees, such as promoting
growth in the workplace, embracing flexibility
and diversity in work arrangements (hybrid, on-
site, remote), and integrating nature with work to
focus on human needs. For example, there have
been changes in income tax approaches based on
family income in Ukraine (Zolkover et al., 2022;
Tiutiunyk et al., 2022b) and the development of
the IT sector, e-commerce, and remote work in-
dustries during the pandemic. These changes
have driven the advancement of artificial intel-
ligence and its integration into open innova-
tion processes and business model innovation.
However, sectors such as tourism, hospitality,
and retail have seen increased informal employ-
ment and business activities. Additionally, data
on the income ratio between the top 10% and
the bottom 10% of earners show integration lags
of 1 year (Romania, Hungary, Croatia), 2 years
(Ukraine, Slovenia, Estonia), and 3 years (Poland,
Slovakia), highlighting the impact of inequality
on informal income schemes (Tiutiunyk et al,,
2022a). This indicates an expansion of the labor
market segment beyond the traditional economy,
which may have both short-term and long-term
socio-economic consequences. Managers need to
provide fair work schedules, equitable workloads
among employees, and respectful, professional
treatment (Rajan, 2023). Ensuring a healthy work
environment and safe working methods is also
crucial, including providing additional train-
ing for young workers in part-time positions
(Mujtaba & Kaifi, 2023).
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Moving on to the interactions within the chain
that generate global socio-economic changes, a
significant portion of the research focuses on an-
alyzing the relationships between migration and
the labor market. Olah et al. (2017) investigated
the impact of international migration on the la-
bor market using Hungarian universities as a case
study. They found a weak link between migra-
tion and the economy, though social aspects were
significant. Kazemi et al. (2018) argued that the
Iranian labor market suffers from a “brain drain”
due to educational migration. The study revealed
that lower tuition fees in Malaysian universities
and access to advanced technologies encouraged
graduates to remain in Malaysia after graduation.

Conversely, a positive correlation between migra-
tion and the labor market was found through re-
search on the effects of spatial mobility on early
career labor market outcomes for various educa-
tional programs and qualification levels (Mitze &
Javakhishvili-Larsen, 2020). However, the analy-
sis often examines the impact of migration and
the labor market in a one-way direction. Some
studies show a lack of connection between higher
education and migration, yet a clear link exists
between the labor market and migration. For ex-
ample, many skilled and unskilled workers from
the Middle East and North Africa are willing
to emigrate in search of work due to underde-
veloped domestic labor markets (Ramos, 2019).
Social aspects, such as the potential social risks
for labor migrants, including the lack of intercul-
tural competence, communication skills, and ini-
tiative, are highlighted by studies on Ukrainian
migrants in Western Europe (Kuzior et al., 2020).
Additionally, medical staff turnover in China has
been attributed to workplace issues such as high
workloads, inadequate salary for the work per-
formed, limited career advancement opportu-
nities, professional burnout, and poor working
conditions (Neri, 2024).

Another significant area of research focuses on the
relationship between education and migration. On
the one hand, international student status creates
additional financial constraints for living expens-
es and tuition fees at British universities (Murray
& Gray, 2023). Ukrainian researchers face similar
challenges, leading to initiatives such as the devel-
opment of programs to attract Ukrainian scientists
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abroad to promote scientific diplomacy (Polishchuk
et al., 2023). On the other hand, adult education in
German institutions serves as a tool to combat re-
verse migration among residents. By enhancing
factors such as professional staff, sectoral support,
and financial resources, Germany was able to at-
tract more migrants to specialized courses, which
accelerates their adaptation and increases the likeli-
hood of them staying (Kapplinger, 2020).

Research on the relationship between higher edu-
cation and the labor market typically explores how
labor market trends impact higher education, given
the need to reassess the goals of the higher educa-
tion sector. Specifically, the importance of align-
ment between education and professional careers
is highlighted (Quintini, 2011), as the knowledge
acquired in higher education institutions may not
always align with the skills demanded by the labor
market (Lohberger & Braun, 2022). Consequently,
approaches to evaluating professional education
are actively being developed to ensure a skilled
workforce that meets the needs of companies and
contractors (Aid et al., 2024) using cross-sectional
data on education and the labor market (Habets
et al., 2020). This can be achieved by establishing
strategic guidelines for the development of human
capital intellectualization (Kuzior et al., 2022a) and
engaging industrial universities in collaboration to
enhance the labor market from a sustainable de-
velopment perspective. Additionally, support for
local skills is emphasized, including the need for
upskilling all workers, i.e., semi-skilled and un-
skilled labor (Djamal et al., 2023). A positive con-
nection has been identified between students’ per-
ceptions of 21st-century skills and their own views
on the “relevance of education to the future labor
market.” Practical suggestions include developing
investment laboratories at universities to enhance
practical skills for future employment (Kaya et al.,
2023). Other perspectives suggest a focus on busi-
ness development collaboration (Samoilikova et al.,
2023) and fostering individual entrepreneurial ori-
entation and intentions among university students
(Kaouache et al., 2024) through distance business
education (Ogunleye et al., 2023).

When examining research dedicated to the triad
of education, migration, and the labor market
from the perspective of socio-economic transfor-
mations, it is evident that studies often focus on
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specific countries and explore the direct impact of
one component on others. For instance, Han and
Li (2017) identified the impact of internal migra-
tion in China on both the labor market and edu-
cation, where internal migration has exacerbated
wage disparities and provided additional ben-
efits for the development of the education sector.
Conversely, the existence of connections and as-
sociated socio-economic processes within these
components of the chain is not consistently dem-
onstrated across different countries. For example,
in the Czech Republic, no interconnected socio-
economic processes between education and the
labor market have been identified, highlighting a
disconnect between education and the professions
of migrant workers (Valenta & Drbohlav, 2018).

Thus, this study aims to determine the intercon-
nections within the education-migration-labor
market chain, identify the key determinants influ-
encing each link in the chain, and understand the
factors that contribute to their greatest variability.

2. METHODOLOGY

The analysis includes countries that have shared
historical and socio-economic context (Table 1). In
1990, these countries had the same starting condi-
tions and were members of the Council for Mutual
Economic Assistance or the Republics of the for-
mer USSR or Yugoslavia. These countries share a
history of transitioning from centrally planned
economies to market-oriented systems after the
collapse of communism. This transition has led to
similar challenges in education reform, labor mar-
ket restructuring, and migration patterns.

Several countries in the sample are now mem-
bers of the European Union (Poland, the Czech
Republic, Slovakia, Hungary, etc.), while others
are in the process of integration (Western Balkan
states, Ukraine, Moldova). The EU plays a signifi-
cant role in shaping labor and migration policies
in these countries, creating shared challenges and
opportunities, especially regarding free move-
ment of labor and educational alignment with
European standards (Bologna Process), etc.

This study is conducted on panel data from a sam-
ple of countries rather than on individual country
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Table 1. Set of the countries in the study’s sample

Classification sign

Members of the EU

: candidate countries for joining the EU

Former members of the Council for Mutual
Economic Assistance

Poland, the Czech Republic, Slovakia,
Hungary, Bulgaria, Romania

Albania

:I::%)rmer repuq‘blics of the"‘USSR

Former republics of Yugoslavia

Slovenia, Croatia

Note: Bosnia and Herzegovina, North Macedonia, Serbia, and Montenegro (as former republics of Yugoslavia) were not in-
cluded in the survey sample due to a lack of data. Despite not being formally classified as Central and Eastern European
countries, Ukraine and Moldova were included in the sample due to their European geopolitical status and their decision to

join the European Union.

data for the following reasons. Since panel data in-
clude observations of different subjects at various
points in time, this increases the volume of infor-
mation, enhances the statistical power of models,
and makes estimates more reliable. Second, using
panel data can lower the level of multicollinearity
between variables, improving the accuracy of pa-
rameter estimates in models. Next, panel data al-
low for consideration of individual differences be-
tween subjects (e.g., countries, companies, or peo-
ple). This helps to avoid bias that may occur if indi-
vidual effects are not accounted for. Fourth, panel
data allow for the study of differences between
subjects and changes within subjects over time.
This helps in examining the dynamics of change
and identifying causal relationships. Finally, panel
data enable the evaluation of the impact of events
or policies that change over time and tracking
their consequences.

The selected sample includes 14 indicators that
characterize each component of the education—
migration-labor market chain. In order to achieve
a generalized understanding of the prevailing
trends of interdependencies in European coun-
tries, the modeling was conducted on panel data
representing all countries rather than on data col-
lected for each country individually.

An examination of the data calculation processes
reveals that the educational data on the number
of students and teachers come from national sta-
tistics and are collected by UNESCO’s Institute
for Statistics (UIS) (UNESCO, 2023). To give an
overview of higher education, the average years
of study are calculated based on how long stu-
dents typically spend in university. Next, public
expenditure on education shows how much of the
Gross Domestic Product (GDP) is spent on educa-
tion. This includes money from both national and
international sources, including transfers from

474

international organizations to the government.
Moving on to migration data, the net flow of in-
ternationally mobile students measures the differ-
ence between students coming into a country to
study and those leaving to study abroad. To un-
derstand financial impacts, remittances represent
the money received from abroad minus the money
sent abroad by residents. For labor market data,
the employment rate is the percentage of people
employed out of the total working-age popula-
tion. On the other hand, the unemployment rate is
the percentage of unemployed individuals within
the total labor force. Another critical measure is
the GDP per employed person, which shows la-
bor productivity by dividing the total GDP by the
number of employed individuals. Lastly, the age
dependency ratio compares the number of people
not in the working age (under 15 or over 65) to
those who are working age (15 to 64 years old)
(The World Bank, 2024a, c-f). The set of indicators
is demonstrated in Table 2.

This study suggests employing methods of ex-
ploratory factor analysis (EFA) and confirmatory
factor analysis (CFA). These approaches enable
the identification of the most relevant variables
and the determination of the degree of their in-
terdependence. To address nonlinearity and en-
sure uniformity, the input variables were loga-
rithmized. Specifically, in the first stage, EFA was
utilized to group the collected data according to
principal factors to identify the underlying factors
that can explain the maximum variability of the
observed variables (Taherdoost et al., 2022). The
degree of association and correlation of individ-
ual variables with the factor was determined us-
ing factor loadings, specifically focusing on values
greater than 0.4 (Brown, 2015). Additionally, or-
thogonal rotation of factors was conducted using
the varimax method to enhance the interpretabil-
ity of the results (Pavlov et al., 2021; Guadagnoli
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Table 2. The data for analyzing socio-economic transformations in the education—migration—labor

market chain

Chain . .
Indicators Measurement Unit Symbol
component : :
i Number of students enrolment in tertiary education ; thousand persons ;
. rnment expenditure on education PPP b
Educatlon SO e ;
ol life expectancy in tertiary educati years
mber of teachers in tertiary education thousand persons
i Net flow of internationally mobile students (inbound : )
H H thousand persons H mig
i —outbound) H H
Migration million USD
million USD

thousand persons

i and population with advanced education

tio of the labor force with advanced education

% of total working-age (15-64 labeduc

Labor Market

years)
thousand persons unemp
thousand persons lab

LpillionUsD BIP

%

i Number of employed population

emp

thousand persons

& Velicer, 1988). In this study, the most relevant
variables were identified as those included in the
first factor, which demonstrated a substantial cu-
mulative variance.

In the next step, the selected variables were used
to conduct confirmatory factor analysis (CFA),
which involves examining the patterns of rela-
tionships between latent and observed variables
(Abrahim et al., 2019; Brown, 2015; Costa &
Sarmento, 2019). At this stage, the variation and
covariance relationships were analyzed, allowing
for the assessment of the strength and direction
of the influence of unmeasured (latent) factors on
the observed variables.

Exploratory factor analysis (EFA) and confirma-
tory factor analysis (CFA) are suitable methods for
analyzing based on the following reasons (Brown,
2015; Wegener & Fabrigar, 2011).

First, EFA is useful for identifying latent vari-
ables, or hidden factors, that may not be directly
observable but are influencing the interrelation-
ships between education, migration, and labor
market outcomes. EFA can help identify factors
that connect three areas. It helps uncover the pat-
terns of correlations among variables, which can
give insight into how different aspects of educa-
tion, migration, and labor markets interact across
different countries. Brown (2015) explained its ap-
plicability to testing hypotheses and validating la-
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tent constructs across different groups, including
cross-country studies. It also covers measurement
invariance, which is crucial for comparing results
across different countries.

Second, once the structure of the latent variables is
hypothesized (based on theory or the results from
EFA), CFA allows one to test whether the data fit
this theoretical model. This analysis suggests spe-
cific hypotheses about how education influences
migration or how labor market conditions affect
migration patterns. CFA can confirm whether
these hypothesized relationships hold up when
tested against real-world data. CFA is especially
powerful in confirming pre-existing relationships
or structures between education, migration, and
labor market outcomes, helping to verify whether
the factors identified in EFA or through theoreti-
cal frameworks align with the observed data.

Third, EFA is ideal for this kind of context, as it can
help to uncover common latent factors that may
drive similar patterns across a sample of countries
despite their heterogeneity. EFA will allow the
analysis to explore whether there are shared un-
derlying dimensions (e.g., economic opportunity
or educational quality) that are common across all
or some of the countries.

Fourth, CFA can be used to test whether the fac-

tor structures hold across different countries. CFA
ensures that the relationships and structures dis-
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covered in the data are valid not only within in-
dividual countries but across the whole sample,
confirming the robustness of the findings across
various socio-economic conditions.

The analysis was conducted over the period from
2000 to 2021, maintaining chronological con-
sistency with a one-year interval. To construct
the panel data model, available statistics were
collected from the databases of the World Bank,
the Organisation for Economic Cooperation and
Development (OECD), UNESCO (UIS), and the
International Labour Organization (ILO). The
software STATA 18/SE is used to implement all
stages of this research, which provides a compre-
hensive suite of tools for statistical analysis, data
management, and graphical representation of
results.

3. RESULTS

Table 3 presents the results of the exploratory fac-
tor analysis (EFA) after rotation, aimed at selecting
the most relevant indicators for each component
of the education-migration-labor market chain.

The education component includes indicators that
characterize the number of students in higher ed-
ucation institutions, government expenditures on
higher education, and the number of instructors
in higher education programs. Simultaneously,
the labor market component is determined by
the number of individuals with higher educa-
tion among the working-age population, and the
unemployment rate. In the case of the migration
component, the importance of net migration flow,
as well as received and sent personal remittances,
was identified. The dispersion of these data indi-

cates that the indicators can be structured or fore-
casted, thus making them suitable for defining the
components of the chain.

In the second stage of the analysis, a schematic
model specification for conducting confirmatory
factor analysis (CFA) was developed (Figure 1).
In this specification, Istud, Igovexp, Iteach, Imig,
Ireml, Irem2, llabeduc, and lunempl are manifest/
endogenous variables, while education, migration,
and labor market are latent/exogenous variables.

Initially, the structure of the triad of components in
this chain was assessed by identifying the most in-
fluential indicators for each latent variable individu-
ally, with the variables presented as standardized
coeflicients (Table 4). This approach allows for the
comparison of the impact of different variables on
the model’s outcomes, regardless of the scale of the
input data.

As a result, it was found that within the education
component, all three indicators demonstrate a high
degree of impact, with the highest indicator being
the number of students in higher education (Istud).
In the migration component, the most influential in-
dicator is paid personal remittances (Irem2). As for
the labor market component, the most significant in-
dicator is the unemployment rate (lunemp).

Table 5 presents the coeflicients of variation (sam-
ple variances) for the model’s indicators. For ex-
ample, the variation in the proportion of individ-
uals with higher education among the employed
population (e.llabeduc) is approximately 86% of its
mean value. The variation in remittances received
by migrants is 53.2%, while the variation in paid
remittances from migrants corresponds to 35.7%.

Table 3. The selection of the most relevant indicators for each component of the education—
migration—labor market chain using exploratory factor analysis (EFA)

Education Labor market Migration
Indicator Factor Loading Indicator Factor Loading Indicator Factor Loading
Istud 0.987 llabeduc 0.678 Imig 0.601

""""""""" Igovexp : 0.824  lunemp 0.591 Irem1 o2
e Nife 0.213 b 70109 rem? L0742
""""""""""" Iteach 0.916 lgdp 0.112 . Iref

- - Iworkage 0.096 -
""""""""" _ _ U lemp 0.019 T
N

Cumulative Variance 0.980 0.815
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Istud

lgovexp

Migration

LabMarket

llabeduc

lunemp

()

Imig Irem1 Irem2

Figure 1. Schematic delineation of the model for analyzing the interconnections in the education—
migration—labor market chain

Table 4. Characteristics the interconnections in the education—migration—labor market chain

. Observed . Standard Error :
: : >
Latent Variable (Y) . Variables (X) Path Coefficient (A) Coefficient z ; P>|z|
Education govex DOBTA 29530 i

Migration

L9070 0000
. SRS S .- 8190 0000
llabeduc . 2.750 .
i lunemp 3.500

The major variation among the latent indicators is
observed in the education component, indicating a
significant influence of this sector on the chain. The
standard errors demonstrate the high accuracy of
these variation results (e < 0.1), except for the varia-
tion in the unemployment variable (e.lunemp).

The results of the covariance analysis of the in-
terconnections in the education-migration-la-
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bor market chain are presented in Table 6. These
findings reveal a strong direct relationship be-
tween education and migration, a weak direct re-
lationship between education and the labor mar-
ket, and a moderate inverse relationship between
migration and the labor market. This means that
as the education sector improves (e.g., more stu-
dents and better educational funding), there is a
corresponding increase in migration flows. Better
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Table 5. Variation in the interconnections in the education—migration—labor market chain

Variance Value Path Coefficient (A)

Standard error [95% Conﬁdence Interval]

0.045

var(e. Istud) .

0.236

var(e. Igovexp) H
0051
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var(e. Imlg 0.415
var(e. Ireml) 0.532
var(e. Irem2 0.357
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Table 6. Covariance of the interconnections in the education—migration—labor market chain

Standard Error

Covariance Path Coefficient (M) Coefficient : P>|z| [95% conf. interval]
cov(Educat‘ion I\/Iigration) 0758 0.076 9.930 ~0.000 0.608 0. 908. o
_cov(Education, Labl\/larket) 0231 0.243 0950 @ 0.016 -0.071 ) o
cov(Migration, LabMarket) —O 432 0.297 i —3.610 : 0.005 —-1.655 —O 49

education often leads to more people seeking op-
portunities abroad, either for further education
(international students) or for better job prospects.
This phenomenon is commonly seen when people
move to countries offering advanced educational
programs or more favorable employment condi-
tions for highly educated individuals. A weak di-
rect relationship between education and the labor
market suggests that improvements in education
only have a small or limited impact on labor mar-
ket outcomes. While better education can lead to a
more skilled workforce, the effects on the broader
labor market (e.g., unemployment rates) are not as
pronounced. A weak relationship indicates that
other factors, such as economic conditions, indus-
try demand, and labor market policies, may sig-
nificantly shape labor market outcomes than edu-
cation alone. A moderate inverse relationship be-
tween migration and the labor market means that
as labor market conditions worsen (e.g., higher
unemployment), migration tends to increase. This
is a common pattern, as people often leave their
home country in search of better employment
opportunities when the local labor market is not
favorable. Conversely, if labor market conditions
improve, migration flows might decrease as peo-
ple find more opportunities domestically.

Figure 2 presents the final graphical and compu-
tational result of the path diagram for determin-
ing socio-economic transformations through the
structural and functional interdependencies in
the education-migration-labor market chain.
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The model is statistically significant and adequate,
with all criteria meeting the critical values. The
coeflicient of determination (R* = 0.996) indicates
a high capacity of the selected latent factors to ex-
plain the variation in the observed indicators. The
RMSEA value of 0.061 falls within the acceptable
range, suggesting a satisfactory fit of the model to
the data.

Table 7 presents the results of measuring the de-
gree of linear relationship between the structural
components of the chain using path coefficients,
which account for the interpretive aspects of so-
cio-economic transformations between latent
variables, including their strength and direction.

The positive changes in the higher education sector,
which may be associated with the number of stu-
dents and instructors in higher education institu-
tions, as well as their funding, lead to an increase
in migration flows among the population. The sig-
nificant impact of migration on higher education
has been examined in terms of both human and
financial resources. These educational improve-
ments act as drivers for migration, particularly
international migration because people tend to
move to places where they can benefit from better
education or leverage their educational achieve-
ments for career opportunities. More students
seek to study abroad as educational institutions
expand and improve, particularly with interna-
tional collaborations and higher-quality programs.
Countries with well-funded and prestigious uni-
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Figure 2. Effective model specification for determining the interconnections in the education—
migration—labor market chain

Table 7. The interconnections in the education—migration—labor market chain

Coefficient . Path Coefficient () : Standard Error Coefficient : z P>|z|
Education - Migration - 0845 ¢ 0138 ¢ 5500 0.000
Education > LabMarket = 0044 ¢ 0013 1328 0.001
LabMarket - Migration ~0.361 ' 0.967 © 23430 0.000

versities attract international students. Moreover,
domestic students may also move abroad for bet-
ter education, contributing to migration flows. As
people acquire higher levels of education, they
tend to seek better employment opportunities, of-
ten in countries with more developed economies
or sectors that value their skills. This is especially
true in fields like technology, medicine, and engi-
neering, where highly educated individuals are in
demand globally. The development of universities
and higher education institutions can attract in-
ternational faculty and researchers, further driv-
ing migration. These individuals contribute not
only by teaching but also by engaging in research
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that may involve cross-border collaborations and
networks, further facilitating migration.

Notably, the analysis reveals that an increase in
the latent construct education by one unit corre-
sponds to a change in migration processes of 0.845
units. Specifically, an increase of one unit in the
education variable leads to a 0.845 unit change in
migration. This strong association suggests that as
the education system grows or improves, migra-
tion flows are almost directly proportional. This
figure (0.845 units) highlights how education poli-
cies significantly affect migration dynamics. For
instance, countries that heavily invest in their ed-
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ucation sector may experience increased outward
migration as students and professionals look for
ways to capitalize on their qualifications abroad.
Conversely, countries offering attractive educa-
tional opportunities may see an influx of students
and professionals from other nations, contribut-
ing to a global exchange of talent.

The migration affects the higher education sector,
which can be understood in two ways. First, mi-
gration influences higher education by facilitating
the mobility of students, faculty, and researchers.
International students bring diversity, global per-
spectives, and talent to universities. In turn, facul-
ty exchanges and global partnerships enhance the
quality of education and research; this circulation
of skilled individuals strengthens both the send-
ing and receiving countries’ education systems.
Second, migration also affects the financial aspects
of higher education. International students often
pay higher tuition fees, which can be a substantial
source of revenue for host countries. Additionally,
remittances sent by migrants to their home coun-
tries can fund education for family members or
support universities through donations and en-
dowments. As education becomes more globalized,
financial investments tied to student mobility be-
come crucial for sustaining and expanding educa-
tional institutions.

For countries experiencing brain drain due to in-
creased migration of their educated population, the
findings suggest the need to improve domestic em-
ployment opportunities and provide incentives to
retain skilled professionals. This may include in-
vestment in research facilities, competitive salaries
for highly educated individuals, or policies encour-
aging return migration. The findings highlight the
importance of integrating education policies with
migration strategies for countries that attract inter-
national students and professionals. These countries
need to create pathways for students to transition
into the labor market after completing their studies,
which not only benefits the host economy but also
retains the talent developed in their institutions.

The positive changes in the education sector led to
minor, yet observable, shifts in the labor market (by
0.044 units), particularly concerning the unemploy-
ment rate and the proportion of individuals with
higher education among the employed population.

480

The improvements in the education sector posi-
tively impact the labor market, albeit to a small
degree. While the primary function of education
is to develop human capital, its effect on the la-
bor market is relatively limited but noticeable.
Specifically, this involves changes in key labor
market indicators like the unemployment rate
and the proportion of highly educated individu-
als within the employed population. In the analy-
sis, the impact of education on the labor market
is measured at 0.044 units, indicating that the re-
lationship is positive but weaker compared to the
relationship between education and migration.

As people attain higher levels of education, their
chances of employment typically increase. Well-
educated individuals often have better access to
high-quality jobs and are more competitive in the
labor market. However, the small change (0.044
units) reflects that education alone cannot solve
unemployment issues entirely. Labor market con-
ditions, such as the availability of jobs, economic
stability, and industry-specific demand, also play
significant roles. One reason for the relatively
small shift could be the common mismatch be-
tween the skills taught in education systems and
those demanded by the labor market. Even though
more individuals are receiving higher education,
they may not necessarily find jobs that fit their
qualifications, which keeps the effect on unem-
ployment minimal. This is particularly evident in
countries where the job market struggles to ab-
sorb large numbers of graduates in sectors like en-
gineering, technology, or academia.

The relatively modest impact of education on the
labor market can be attributed to several impor-
tant factors. First, education is a long-term invest-
ment in human capital, and it often takes time for
the full effects to materialize in the labor market.
Graduates may take several years to transition
from education into stable employment, during
which labor market conditions may change.

Second, the strength of the labor market is highly
dependent on the economic structure of a coun-
try. In developing or transitioning economies, im-
provements in education may outpace labor mar-
ket demand, leading to a situation where highly
educated individuals struggle to find jobs that
match their qualifications.
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Third, some labor markets are highly regulated or
rigid, meaning that even if the workforce becomes
more educated, this may not immediately trans-
late into employment gains. Structural barriers,
such as inflexible job markets, union regulations,
or lack of innovation, can limit the impact of edu-
cation on employment opportunities.

Fourth, in many cases, educational systems do not
fully align with the needs of the job market. For
instance, graduates may be trained in fields that
do not have significant demand, resulting in over-
qualification or underemployment. This is one
reason why the effect of education on labor mar-
ket indicators, such as the unemployment rate, re-
mains relatively modest.

Policymakers should focus on aligning education-
al programs with the needs of the labor market.
This means promoting vocational training, intern-
ships, and other forms of practical experience that
enhance employability and ensure that graduates
have the skills that are in demand. Governments
need to complement education improvements with
policies that stimulate job creation, particularly in
high-skill sectors. This may involve incentivizing
industries to create more jobs for graduates, in-
vesting in innovation, or promoting entrepreneur-
ship. To make education more impactful, there
should be efforts to reduce the skills mismatch by
better understanding labor market trends and en-
suring that educational institutions are responsive
to these trends.

The analysis shows that a one-unit change in the
labor market situation results in a decrease in cer-
tain dimensions of migration processes, specifi-
cally migration flows, and remittances. Thus, it is
reasonable to infer that a deterioration in the labor
market conditions tends to trigger positive chang-
es in migration processes.

The statement suggests that poor labor market con-
ditions push individuals to migrate. People may feel
compelled to seek better opportunities abroad when
the domestic labor market deteriorates due to high
unemployment, low wages, poor working condi-
tions, or limited career advancement opportunities.
This is especially true in developing countries or re-
gions experiencing economic downturns, where the
local labor market cannot provide sufficient jobs or
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wages that meet the population’s expectations or
needs. For many individuals, migration is not just
a choice but an economic necessity. When labor
markets falter, families may send members abroad
to find work, often in higher-income countries, with
the expectation that they will send back remittances
to support those who remain in the home country.
This creates a direct link between poor labor market
conditions and migration flows.

The inverse relationship between labor market con-
ditions and migration — where worsening condi-
tions lead to more migration - is well-documented
and can be explained by the “push-pull” theory of
migration. Thus, deteriorating labor markets (push
factor) push individuals out of their home coun-
tries. High unemployment, lack of job security, and
declining wages are major factors that drive people
to seek employment abroad. These factors are exac-
erbated by limited prospects for economic improve-
ment at home, making migration an appealing al-
ternative. At the same time, other countries with
more robust economies and better labor market
conditions “pull” migrants in. Developed econo-
mies often have labor shortages, especially in sec-
tors like healthcare, construction, agriculture, and
technology, where migrants can fill gaps left by the
local workforce. Migrants are drawn to these op-
portunities to improve their economic situation.

The analysis shows a decrease in specific dimen-
sions of migration (e.g., migration flows and re-
mittances). While the labor market directly im-
pacts migration, the changes are not always im-
mediate or direct. Labor market deterioration
does not lead to an immediate increase in migra-
tion flows. It often takes time for individuals to
decide to migrate, gather the resources to do so,
and navigate legal or logistical challenges. Hence,
the relationship is “indirect” rather than instanta-
neous. Migration is influenced by multiple factors,
not just labor market conditions. Personal, social,
and political considerations, such as family ties,
immigration policies, and the cost of migration,
all play a role. This complexity means that the la-
bor market’s impact on migration is real but often
mediated by other variables.

The findings have significant implications for poli-

cymakers. Governments in countries with deteri-
orating labor markets must find ways to improve
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domestic employment opportunities and stem the
outflow of talent. This may involve creating better
jobs, investing in industry, or developing incen-
tives to retain skilled workers. For countries ex-
periencing increased migration flows, it is impor-
tant to develop integration policies that help mi-
grants assimilate into the labor market, ensuring
they can contribute meaningfully to the economy.
Labor policies may also need to adjust to accom-
modate an influx of foreign workers in ways that
avoid social and political tensions.

4. DISCUSSION

This study distinguishes itself from prior research
by employing regression analysis coupled with
confirmatory factor analysis to examine panel da-
ta, which captures socio-economic changes across
14 countries — both EU member states and can-
didate countries. This methodological approach
provides a dynamic framework to evaluate state
governance and policy formulation over time
while contributing to a deeper understanding of
the socio-economic implications of migration. By
contrast, the longitudinal approach utilized by
Valenta and Drbohlav (2018) relied on statistical
datasets and multiple regression analysis to identi-
fy determinants of labor market mismatches at the
district level in the Czech Republic. Their findings
provide a critical foundation for exploring local-
ized disparities in the relationship between edu-
cation, migration, and labor market performance.

Hayo and Roth (2024) expand the discourse by
analyzing the public perception of migration dur-
ing the refugee influx into Germany between 2015
and 2016. Their use of representative survey data
demonstrates that blue-collar workers and indi-
viduals without tertiary education are more likely
to perceive migrants as competitors in the labor
market. This aligns with the broader literature
on economic anxieties stemming from migration,
particularly in regions facing significant structur-
al labor market shifts. Similarly, Sloka et al. (2024)
contribute to the understanding of labor market
dynamics by examining human capital develop-
ment across 13 EU recipient countries, emphasiz-
ing regional variations in socio-economic integra-
tion processes. Unlike the more geographically
restricted analysis of Han and Li (2017), which
focuses exclusively on China, the current study in-
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corporates a broader European context, enabling a
comparative evaluation of socio-economic trans-
formations across diverse national settings.

Key parameters within this study, including the
number of students in higher education, personal
remittances, and unemployment rates, are inte-
gral to identifying the interplay between tertiary
education, migration, and labor market outcomes.
These variables allow for a nuanced analysis of
how the education-migration-labor market nex-
us operates within varying socio-economic con-
texts. In a related vein, Pratomo (2017) measured
labor market performance using occupational sta-
tuses and earnings, providing valuable insights
into economic outcomes for migrant workers in
destination countries.

The findings are consistent with prior research
that highlights the critical role of governance and
policy in shaping labor market outcomes for mi-
grants. For instance, Hayo and Roth (2024) ob-
served that workers in economically vulnerable
sectors are more likely to view migrants as com-
petitors, reflecting the structural challenges posed
by labor market segmentation. Similarly, Valenta
and Drbohlav (2018) identified a mismatch be-
tween the educational qualifications of migrants
and their professional roles in host countries. Their
results indicate that this mismatch is particularly
pronounced in economically advanced districts
with a high concentration of both domestic and
foreign qualified workers, exacerbating competi-
tion in the labor market.

This study also contributes to the ongoing discus-
sion by focusing on the interconnections within
the education-migration-labor market chain in
countries experiencing significant brain drain due
to skilled migration. By incorporating a broader
set of socio-economic indicators, this paper pro-
vides a more comprehensive framework for assess-
ing the structural transformations associated with
these interdependencies. This approach aligns
with the findings of Pratomo (2017), who empha-
sized the role of adult education in enhancing in-
come levels and promoting competitiveness in EU
countries, particularly in newer member states.

The policy implications are substantial. Integration
strategies that facilitate the reintegration of re-
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turning migrants and labor policies designed to attract skilled foreign workers are essential for foster-
ing inclusive economic growth. Furthermore, these policies can enhance workforce adaptability and
competitiveness by addressing the disconnect between tertiary education and labor market demands.
These findings resonate with the broader literature on migration and labor market integration, offering
actionable insights for policymakers in Europe and beyond.

CONCLUSION

The study presents a comprehensive model designed to elucidate the socio-economic transformation
components among education-migration-labor market chain for government management. Key find-
ings of confirmatory factor analysis (CFA) reveal that the number of students in higher education is the
most influential indicator for education (0.964), paid personal remittances for migration (0.861), and the
unemployment rate (0.715) demonstrated the strongest influence for the labor market. The regression
analysis reveals a strong positive relationship between education and migration (0.802 units), suggest-
ing that improvements in education significantly drive migration flows. At the same time, education
impacts labor market dynamics, as advancements in the sector are associated with increased migration
(0.814 units) and slight improvements in labor market conditions (0.045 units). However, declining la-
bor market conditions lead to increased migration, particularly emigration (0.271 units). Moreover, the
study demonstrates that the relationship between the labor market and migration is complex, with evi-
dence suggesting that deteriorating labor market conditions can indirectly influence migration in a way
that may foster structural improvements.

Thus, these findings emphasize the need to prioritize educational reforms with job creation policies that
not only enhance human capital but align with labor market needs and offer incentives to retain talent,
especially in high-skill sectors, by fostering innovation and entrepreneurship. For instance, investing in re-
search to attract international students and professionals, aligning education policies with migration strat-
egies, offering competitive salaries, and encouraging return migration seem crucial. Finally, integration
policies are key to helping migrants enter the labor market and contribute to the economy, while labor pol-
icies should adapt to manage the influx of foreign workers effectively for countries with rising migration.
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