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Abstract: In the midst of contemporary global challenges, including the repercussions of the pan-
demic, geopolitical conflicts, and transitional shifts, a notable surge in attention toward income
inequality has materialized, garnering significant focus from both national and international entities.
The urgency surrounding this issue is amplified by the imperative need for economic sustainability,
recognizing poverty and inequalities as fundamental global security threats. Particularly within
Europe, the persistent disparities in living standards, evident across and within countries, serve as
potent indicators of enduring poverty and inequality. These concerns underscore potential barriers
to the European Union’s pursuit of convergence and cohesion, aligning with the Sustainable De-
velopment Goals (SDGs), which prioritize addressing poverty (SDG 1) and reducing inequalities
(SDG 10) for sustainable development. This study aims to scrutinize the dynamics of income inequal-
ity, concentrating on post-communist countries in Central and Eastern Europe (CEE). Employing
panel data analysis, the research identifies and tests variables influencing income inequality in the
region, specifically emphasizing labor market structures, globalization, economic development, and
governance mechanisms, which hold particular relevance for the region’s context. The primary
findings underscore the potential impact of enhancing these sectors in mitigating income inequality
within the specified region. These insights provide a foundation for informed policy-making, present-
ing opportunities to address and mitigate inequalities effectively. They pave the way for fostering
pathways toward greater equality and equitable socio-economic development within post-communist
nations, ensuring a more inclusive and sustainable future.

Keywords: socio-economic inequalities; determinants; poverty; Sustainable Development Goals;
economic and social development; panel data; GMM

1. Introduction

The perennial issue of income inequality has persistently ignited intense debates,
particularly among economists, gaining significant traction in the aftermath of economic
downturns following the largest wave of European accession. This heightened emphasis on
income distribution reflects an increasingly pressing economic and social concern, notably
prominent within emerging European nations where inequalities surpass the European
Union’s (EU) average. The enduring presence of heightened inequality poses multifaceted
challenges, amplifying deficits at the household level, augmenting poverty rates, fostering
social exclusion, and contributing to political instability. Such persistent inequalities can
threaten overall societal cohesion [1] and weaken the collective unity of the Union.
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The prominence of income inequality on recent political agendas, notably within the
framework of the 2030 Agenda for Sustainable Development, underscores its recognition as
a major contemporary issue. The EU has identified combating income inequality as a critical
objective for sustainable and inclusive growth, emphasizing the multidimensional nature
of this challenge. Inequality of opportunity often translates into disparities in income,
perpetuating a cycle difficult to break without substantial reforms. While a certain level
of inequality might be inherent and even beneficial in a market economy [1], excessive
disparities can erode economic growth, fuel political polarization, trigger macroeconomic
imbalances, and diminish overall societal well-being.

The economic and social landscape in CEE economies exhibits a diverse range of
circumstances, reflecting the impact of historical legacies, post-communist transitions, and
EU accession. On the positive side, many CEE nations have experienced robust economic
growth and improved living standards since joining the EU. However, challenges persist,
particularly in the areas of inequality and labor markets. Income inequality remains a
concern, with disparities between the rich and poor, as well as urban and rural areas.
Labor markets have undergone transformations due to globalization, contributing to both
opportunities and challenges. While some sectors have thrived, others have faced job
displacement and wage pressures. Additionally, the quality of governance varies across the
region, with some countries demonstrating effective institutions and transparency, while
others grapple with corruption and political instability.

Researching inequality in CEE countries is crucial for achieving the Sustainable Devel-
opment Goals as it provides a nuanced understanding of the multifaceted challenges that
hinder progress toward sustainable development. Inequality acts as a pervasive barrier,
impeding efforts to eradicate poverty, promote inclusive economic growth, and ensure
social justice. By delving into the root causes and consequences of inequality, research can
inform evidence-based policy interventions that target vulnerable populations and address
systemic disparities. Furthermore, understanding the intricate connections between dif-
ferent forms of inequality—be it income, gender, education, or access to resources—helps
to identify synergies and trade-offs across various SDGs. Tackling inequality is not only a
goal in itself (SDG 10: Reduced inequalities) but also a cross-cutting theme that influences
the success of other goals. Comprehensive research on inequality thus serves as a vital tool
for policymakers, stakeholders, and international organizations, enabling them to design
targeted strategies and foster sustainable development that leaves no one behind.

Over time, many academic papers have highlighted diverse factors contributing to
income inequality. It should be pointed out that these factors arise from a complex interplay
of multifaceted elements (e.g., geography) [2]. It is also worth noting that even if this body
of literature explores the main drivers of income inequality, it is widespread, and not many
research studies focus on the analysis in CEE countries.

The motivation for developing this study is reflected by the persistence of issues
related to inequality, particularly evident in the European Union and notably pronounced
within CEE countries, as well as by the identification of a set of policy recommendations that
would serve to improve the social condition in CEE countries to reduce and subsequently
close the gap between Western and Eastern Europe.

Our paper adds value to the current literature by enriching it with findings from CEE
countries, providing a starting point for debates on adopting the most effective measures
to reduce income inequalities. Initially, we offer an extensive examination of the key factors
that can impact income inequality dynamics, explicitly tailored to CEE countries, an area
that has been somewhat overlooked. As far as we are aware, this research adds to a
relatively small body of work addressing this subject within this specific group of nations.
Secondly, the study investigates the influence of a particular factor, namely, the informal
economy, on income distribution within a cluster of states characterized by a significant
presence of informal economic activities. This contributes to the body of literature on
informality. From our point of view, this is a relevant element of innovation, being one of
the first studies treating such a topic.
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Furthermore, we will formulate suitable policies and recommendations to alleviate the
problem of income disparities. This will address a gap in the current literature regarding
income distribution within CEE countries, where the body of research remains inconclusive,
underscoring the necessity for further investigation. In this context, the paper’s primary
aim is to analyze the four fundamental pillars of income distribution determinants among
CEE countries, driving the principal factors that policymakers need to consider shortly.

The originality of this paper stems from an extensive diagnostic model, making a
distinctive contribution to the discourse on income inequality by focusing on the often-
overlooked CEE countries, a region marked by unique socio-economic challenges. While the
issue of income inequality has gained significant attention on global agendas, particularly
within the framework of the 2030 Agenda for Sustainable Development, there is limited
literature that delves into its nuanced dynamics within the CEE context. This paper not
only enriches the existing literature by providing a comprehensive analysis of the key
determinants tailored to CEE countries but also breaks new ground by examining the
impact of the informal economy on income distribution, an innovative approach within
this specific group of nations. This study’s novel perspective and rigorous exploration of
factors influencing income disparities within CEE countries serve as a foundation for policy
formulation and further research in the pursuit of sustainable and inclusive growth.

This paper’s structure is outlined as follows: The introduction provides an introduction
to the topic of income inequality, emphasizing the significance of the research and its key
contributions to the existing literature. Following that, the second part is devoted to
presenting both the data and the research methodology, focusing on the variations in
income inequality in post-communist economies. Subsequently, the third part details the
primary findings of the study. Finally, the paper concludes by summarizing key conclusions,
drawing policy implications from the empirical outcomes, and suggesting avenues for
future research.

2. Literature Review

The existing literature on income distribution dynamics in the EU, especially focus-
ing on post-communist states, identifies key determinants as labor market institutions,
globalization, economic development, and governance. Several studies contribute to un-
derstanding the complex relationships among these factors and their impact on income
inequality [3–23]. CEE countries exhibit notable economic disparities, with varying levels of
income inequality. The literature highlights that these disparities are influenced by factors
such as differing rates of economic growth, unequal access to education and employment
opportunities, and the persistence of informal economic activities [24].

A considerable body of literature investigates the correlation between labor market
institutions and income inequality. The labor market in CEE countries is characterized by
diverse challenges. High levels of informal employment, unequal access to quality jobs,
and variations in wage levels across different sectors are pressing issues. These aspects
contribute to income inequality, and understanding their dynamics is crucial for informed
policy interventions [25]. Some studies suggest that, overall, more robust labor market
institutions result in mitigating income disparities across countries and over time [26,27],
while others discovered empirical evidence that has shown that there is a link between
Employment Protection Legislation (EPL) and the Gini coefficient, more precisely, as [28]
discovered, a positive relationship. Furthermore, according to [6], income inequality is
attributed to weakened labor market institutions and a lower minimum wage level, which is
considered an essential element in reducing poverty and income inequality [29]; raising the
minimum wage could boost income for low wage earners, thereby aiding in the reduction
of income inequality within a society. Nevertheless, there remains a lack of consensus
regarding the impact of the minimum wage on income distribution, and different opinions
exist, claiming both positive [30] and negative impacts [29]. There is much discussion
concerning the minimum wage’s contribution to reducing poverty and pay disparity in
many countries, highlighting the significance of assessing the minimum wage as a factor
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in inequality [31–34]. Under the labor market institutions umbrella, some other factors
have the potential to impact the fluctuation of income inequality; these include active and
passive labor market policies [26], union density [27], and the extent of collective bargaining
coverage [35]. The theory of human capital pointed out that “people increase their future
earnings by forgoing current earnings and spending money on their education” [5].

Furthermore, expanding the supply of tertiary education (it signifies individuals who
have completed post-secondary education, including undergraduate and postgraduate
studies. These individuals have acquired advanced skills and knowledge in specific fields,
making them part of the workforce with higher education qualifications) has been observed
to lower the income of skilled workers, thereby decreasing income inequality. Alterna-
tively, [36] proved that human capital positively impacted income inequality, highlighting
a direct relationship between the level of education and income distribution. Since the key
articles by [3], education has always been regarded as a factor that may reduce inequality.
However, the impact of sloppy measurement on empirical investigations is sometimes
ambiguous [7].

The factors extensively examined in relation to income distribution include the degree
of globalization and economic progress. The integration of CEE countries into the global
economy has brought both opportunities and challenges. The literature indicates that
globalization has led to increased foreign direct investment in some nations, contributing
to economic growth. However, it has also exposed these countries to external economic
shocks, impacting employment rates and income distribution [37,38]. The relationship
between inequality and economic growth are rooted in [39], which posits that inequality
rises until a certain threshold is gained, establishing an equilibrium between urban and
rural populations. As urbanization increases (with rural populations transitioning to
urban regions), the divergence between these regions diminishes, resulting in an automatic
reduction of inequality from its peak level. Ref. [40] suggests that GDP per capita exhibit a
negative impact as a factor influencing income disparities. Ref. [41] argues that countries
with greater economic trade typically witness improved living standards and decreased
income inequality. Meanwhile, Ref. [42] demonstrated a direct correlation between income
distribution, trade openness, and foreign direct investment (FDI), emphasizing education’s
equalizing impact on income inequality. The influence of international trade openness on
income inequality has been debated [43,44], and empirical findings vary. Some studies find
no significant impact of trade openness on inequality [45], while others identify a positive
effect, particularly pronounced in less affluent countries [46]. According to the literature,
unemployment reflects a country’s development level and significantly negatively impacts
income inequality [47].

Numerous research studies on inequality frequently provide contradictory find-
ings [48]. Not only are there several ways through which inequality is determined, but the
primary channels also vary based on the level of development. According to [49]’s theory,
globalization and international commerce will lessen inequality in emerging countries by
lowering the talent premium, but the converse would be true for wealthy nations. Under
the umbrella of globalization, technological advancements have been acknowledged as
a factor affecting income distribution, exhibiting both types of impact. Ref. [50] reveals
the most powerful impact of technological progress as a factor of income inequality. Rel-
evant empirical results on the impact of technological progress have also been reached
by [9], highlighting that (i) Central European nations, along with the United Kingdom
have achieved a degree of economic development and redistribution that reduces the link
between shifts in labor productivity and a rise in income distribution; (ii) Countries at the
periphery, largely reliant on larger economies and lacking a robust reallocation system, are
significantly affected by digital advancements; (iii) The higher the level of development in
a country, the less affected it is by the influence of digital progress on income distribution;
(iv) Conversely, higher levels of income inequality within a country lead to more significant
reactions to digital progress.
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Rising inequality presents a challenge wherein certain economic participants are
unable to fully capitalize on the opportunities brought about by technological progress and
globalization. This limitation results in inefficient utilization of labor and capital, ultimately
hindering economic growth. Ref. [16] emphasized that a country’s policies regarding
redistribution and economic openness are vital contributors to the increase in inequality.

Governance represents another crucial factor that could impact the fluctuations in
income inequality. This includes the quality of institutions strongly related to income
inequality [22,51], especially in former communist states [52], which highlighted a direct
connection between corruption, inequity and shadow economy. The quality of institutions
varies across CEE countries, influencing the effectiveness of policies aimed at addressing
income inequality. Reports from international organizations and grey literature highlight
concerns related to corruption, governance inefficiencies, and the rule of law in certain
nations. These institutional factors significantly impact the success of initiatives aimed
at reducing income disparities [53]. Their findings reinforce the intuitive justification
concerning the informal sector’s aim in illustrating the trade-off between corruption and
inequality. The data suggest that the marginal impact of corruption on inequality decreases
as the informal sector becomes larger: once the informal sector represents just over a fifth
of the GDP, reducing corruption is no longer effective in diminishing inequality. Therefore,
in nations characterized by weak institutions and a substantial informal economy, a higher
level of corruption can potentially reduce inequality by offering low-wage workers an
alternative through the magnifying glass of the informal economy as a safety valve [50,51].
Both corruption and the shadow economy are widespread issues that all nations encounter
on several levels [54,55]. They have effects on the social, economic, and political spheres.
Subornation, misappropriation, nepotism, or the taking of property are all examples of
corruption, commonly defined as the exploitation of public or private office for personal
benefit [52]. As a result, corruption leads to inefficient resource allocation or waste, raises
business costs, worsens economic inequality and poverty, undermines the institutional
foundation of the state and its fiscal system, and reduces public trust in the government [56].
Conversely, the informal economy is characterized as an unregistered economic activity that
bolsters the GDP by evading tax payments and disregarding regulations [18]. Another well-
known determinant of income inequality in the literature is social spending, with its role in
reducing income inequality through social transfers. According to [53], social expenditures
have a greater capacity to mitigate income inequality in developed nations as opposed
to emerging ones. This underscores that higher education in developed European Union
countries mitigates income inequality because a skilled workforce commands higher wages,
thus narrowing the income gap. Instead, greater education levels in developing countries
tend to exacerbate income discrepancy. This is because when access and opportunities
for higher education are more unequal, it results in more significant disparities in income
distribution within a country.

The informal economy plays a crucial role in income distribution within the CEE region.
The literature suggests that the prevalence of informal economic activities, which often go
unreported and untaxed, contributes to income disparities [57]. This sector’s impact on
the overall economy [58,59] and its role in shaping income distribution patterns remain
significant research gaps [60]. According to [19,61], the relationship between inequality and
informality is mediated by a third factor: the official economy. Higher inequality decreases
the formal economy, leading to a greater informality mostly in transition countries; higher
informality could, on the one hand, exacerbate inequality by diminishing the efficacy of
redistributive policies or, on the other hand, could alleviate inequality by furnishing income
sources for unemployed and marginalized workers. According to [62], the minimum
wage plays a significant role in the relationship between the informal economy, the official
economy, and income distribution. Particularly in developing countries, it serves as a
long-term supportive element for the informal sector.

While the existing literature provides valuable insights into the dynamics of income
distribution, several gaps persist. Conflicting findings on the impact of labor market
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institutions, minimum wage, and globalization highlight the need for a comprehensive
analysis tailored to the unique context of post-communist states. Additionally, the role of the
informal economy and its interplay with governance mechanisms remains an understudied
aspect. This study aims to address these gaps by offering a nuanced examination of
the determinants of income inequality in post-communist Central and Eastern European
countries, providing a foundation for informed policy-making and contributing to the
broader understanding of income distribution dynamics.

Considering the effects of labor, globalization, and the government sector simulta-
neously is important for comprehensively addressing and reducing inequality. Each of
these factors plays a distinct yet interconnected role in shaping economic structures and
social dynamics. Labor policies influence employment conditions, wage distribution, and
overall workforce inclusivity. Simultaneously, globalization introduces both opportunities
and challenges, influencing income distribution, job markets, and economic growth. The
government sector, through its policies and governance structures, impacts resource alloca-
tion, social safety nets, and the overall fairness of income distribution. Examining these
elements in isolation may lead to incomplete insights and ineffective policy interventions.
A holistic approach that considers the interplay between labor, globalization, and govern-
ment policies allows for a more nuanced understanding of the root causes of inequality
and facilitates the development of comprehensive strategies. It recognizes the systemic
nature of inequality, acknowledging that actions in one domain can have ripple effects
across others. This integrated perspective is essential for formulating sustainable and
inclusive policies that address the multifaceted nature of inequality and promote long-term
socio-economic development.

3. Data and Methodology

Finding solutions that may successfully address social concerns and promote a fairer
income distribution requires examining the variables impacting income disparity. This, in
turn, leads to a broader inclusion of the population in socio-economic activities, ultimately
raising the quality of life for all residents. Additionally, it plays a pivotal role in stabilizing
economic and social conditions, fostering greater socio-economic cohesion, and bolstering
the ability of economies to withstand future uneven crises.

In pursuit of the paper’s main goals, the empirical analysis identifies the primary
factors contributing to income inequality within ten CEE countries. Croatia is excluded
from this analysis due to insufficient available data. Employing panel data regression
analysis with annual data spanning from 2008 to 2019, this study explores various model
specifications based on the four identified pillars of determinants in the literature. The
general model specification is as follows:

Giniit = β0 + β1 × lmiproxyit + β2 × ec.dvlproxyit + β3 × globproxyit + β4 × govproxyit + β5 × ctrlit + εt (1)

i = no. of cross sections;
t = time period;
β0—constant coefficient;
β1−5—the coefficients of the income-distribution-influencing factors.
Hence, we have included four different categories of potential influencing factors of

income distribution in the model specifications (labor market institutions, globalization,
economic development level, and governance). Additionally, we have introduced sup-
plementary control variables, namely: (i) the percentage of workers in the services field,
known for typically receiving higher income compared to those in the industry field; (ii) the
percentage of individuals residing in urban regions including suburbs, considering that the
impact of the minimum wage can differ based on the worker’s geographical location [63];
and (iii) inflation, as low levels of inflation are associated with higher income inequality [64].
As inflation rises, inequality decreases, reaching a minimum point at an inflation rate of
roughly 13%, after which it rises again.
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In the rigorous process of estimating our data, a comprehensive set of tests was em-
ployed to ensure the utmost accuracy. Firstly, we utilized the Hausman test to evaluate
the choice between fixed-effects models (FEM) and random-effects models (REM). The
outcome of this initial test suggested the retention of random-effects results. Following this,
we employed the Breusch–Pagan Lagrange (L.M.) multiplier to assess the consistency of
the random effects and make a decision between a random-effects regression and a conven-
tional OLS regression. Our assessment also included an examination of multicollinearity,
incorporating methods such as scrutinizing the correlation matrix and calculating the
Variance Inflation Factor (VIF) [65].

Moving forward, we undertook a crucial step to test for heteroskedasticity in the
multiple regression model for panel data evaluation, a concern of significant importance
due to its potential to undermine the robustness of statistical inferences [66,67]. In response,
we employed the statistical test proposed by [68] to identify the presence of heteroskedas-
ticity. Another consideration was given to autocorrelation, a concern arising from strong
similarities causing error components to correlate over time.

In exploring cross-sectional dependence, we employed the Breuch–Pagan LM, Pesaran
scaled L.M. tests, and Pesaran CD. Furthermore, the assessment of homoskedasticity and
normality of residuals was conducted using the Panel Heteroskedasticity L.R. and Jarque-
Bera tests, respectively.

To address the issue of cross-sectional heteroskedasticity without altering coefficient
values, we employed standard corrected heteroskedasticity errors based on improved esti-
mator errors. The presence of residual autocorrelation was evaluated using Durbin–Watson
statistics. We assessed the model’s goodness of fit using modified R2, RMSE, and the
model’s standard error, and validated the model using the Fisher test. This systematic
approach to testing not only ensures the reliability of our estimation process but also pro-
vides a robust foundation for drawing meaningful statistical inferences from the data. The
suggested econometric models were estimated using EViews 9.0.

Inequality is a dynamic phenomenon with a strong relationship with the control vari-
ables, suggesting a possible endogeneity issue. Regression models with endogeneity have
an explanatory variable that correlates with the error term [69]. One or more regressors are
called endogenous if the non-correlation assumption is false. The problem of endogeneity
often arises due to various factors, including omitted variables, measurement errors in the
included variables, and simultaneity between the dependent and independent variables, as
highlighted by [70]. We think that using system GMM and random-effect regression will
assure the reliability of our conclusions [70–72]. The comprehensive clarification of the vari-
ables utilized in the empirical analysis, along with their definitions and the corresponding
data sources, is available for examination in Table 1.

Table 1. List of variables and data sources.

Variable Source

Endogenous

Gini Coefficient (pp) (Gini) Eurostat data base

Exogenous variable

Labor market institutions (lmi)

Minimum monthly salary, annual average (%) (MMWBI) Eurostat data base

Minimum monthly wage (%) (MMWICS) Eurostat data base

Strictness of employment protection index, individual and collective dismissals (%)
(EPL1) Employment Protection Database, OECD

Active labor market policy expenditure (% GDP) (ALMP) Eurostat data base
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Table 1. Cont.

Variable Source

Economic development (ec.dvl)

Gross domestic product per capita (euro/cap.) (GDP/cap.) Eurostat data base

Economic growth/cap. (%) (ECG/cap.) Eurostat data base

Unemployment rate (%) (UNM) Eurostat data base

Employed population with tertiary education (%) (TERED) Eurostat data base

Employees in the industry (%) (EMP_IND) Eurostat data base

Education expenditure (% GDP) (ED_SPEND) Eurostat data base

Globalization (glob)

Share of high-tech exports (%) of Total Exports (HIGHTECHEXP) Eurostat data base

Openness of the economy (%GDP) (OPENESS) Eurostat data base

Governance (gov)

Rule of law (pp) (RULE_OF_LAW) World Bank

Government Effectiveness (pp) (GOV_EFFECT) World Bank

Control of Corruption (pp) (CONT_CORR) World Bank

Informal economy (% GDP) (SHADOW_EC) Global Economy

Control variables (ctrl)

Employees in the services sector (%) (EMP_SEV) Eurostat data base

Harmonized index of consumer prices (%) (HIPC) Eurostat data base

4. Results and Discussion
Investigating the Principal Drivers of Income Distribution in CEE Countries through Panel
Data Analysis

Income inequality in CEE countries recorded significant values in the period
2008–2019, this persistence of inequalities being primarily caused by the effect of the
economic crisis, the status of emerging countries, and the characteristics associated with
post-socialist countries, together with the policies adopted later regarding education, labor
market, and social insurance. At the same time, the lack of educational policies to encourage
adaptability to new technology has contributed to maintaining this high level.

The trends observed in CEE countries contrasted sharply with the increasing in-
come inequality reported in many western countries. Given that the downward trend
is concentrated in the period 2008–2013, it can be stated that first, the economic crisis
has shown an equalizing role, and the upward trend that has followed may be the result
of post-crisis adjustments that have not been effective in terms of the view of reducing
income inequalities.

In our analysis, the results of the Hausman test indicate that the random-effects
estimator is consistent. The consideration of random effects has further been supported by
the highly significant results of the L.M. test at the 1% level, which addresses significant
variations among countries. Because REM is typically used in large micro panels with
multiple cross-sectional units to avoid generating many fixed effects dummy variables and
knowing that the FEM is preferred in small panels, we have estimated our models using
both approaches and compared the results, but we only kept the results from REM.

We explored various model specifications, evaluating the analytical influence of dif-
ferent variables and eliminating those that did not demonstrate a statistically signifi-
cant impact. The main empirical findings of the random-effects models are outlined in
Table 2, highlighting the following drivers of income inequality that preserved their statis-
tical significance in all specifications, and provide valuable information in the context of
the research.
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Table 2. Empirical results of income inequality determinants with random-effects models and endogeneity testing of the main determinants of income inequality in
CEE countries using dynamic panel data estimation.

Empirical Results of Income Inequality Determinants—Random Effects Endogeneity Testing—GMM

M1 M2 M3 M4 M5 M6 M1 M2 M3 M4 M5

Independent variables
Lagged dep.variable (Gini t−1) 0.478 *** 0.155 *** 0.507 *** 0.491 *** 0.482 ***

Labor market institutions

MMWBI −0.02 *** −0.001 *** −0.02 *** −0.01 *** −0.0026 ** −0.012 * −0.007 **

MMWBI × URB 0.0001 *** 0.0001 *** 0.0001 *** 0.0006 *

EPL1 2.79 ** 6.852 ***

ALMP 1.73 * 1.76 *

Economic development

GDP/cap. 0.08 ***

ECG/cap. −0.15 *** −0.59 *** −0.50 ** −0.054 * −0.612 ** −0.464 * −0.62 *

UNM 0.246 ***

TERED 0.47 *** 0.30 *** 0.50 *** 0.28 *** 0.596 *** 0.549 *** 0.68 * 0.007* 0.056 * 0.098 *

EMP_IND −0.48 ***

ED_SPEND −0.98 *** −0.50 ** −0.4 −0.175 −3.25 ** −0.682 * −0.056 * −0.489 *

Globalization

HIGHTECHXP −0.004 *** −0.006 *** −0.079 *** −0.503 ** −0.128 * −0.141 * −0.122 *

OPENESS −0.07 *** −0.04 *** −0.068 *** −0.07 *** −0.04 *** −0.057 *** −0.019 * −0.008 * −0.013 * −0.017 *

RULE_OF_LAW −3.58 *** −0.493 *

GOV_EFFECT −2.44 *** −2.76 *** −4.12 *** −9.58 *** −8.40 ** −5.52 **

CONT_CORR −0.07 ** −2.31 * −3.26 * −1.73 *

SHADOW_EC −0.05 ** −0.151 −0.242 ** −0.41 ** −0.37 ** −0.46 *** −0.37 **

SHADOW_EC. × ECG/cap. 0.003 * 0.004 *** 0.026 ** −0.284 0.001 * 0.026 * 0.018 * 0.028 *

Control variables

EMP_SEV 0.20 ***

HIPC −0.03
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Table 2. Cont.

Empirical Results of Income Inequality Determinants—Random Effects Endogeneity Testing—GMM

M1 M2 M3 M4 M5 M6 M1 M2 M3 M4 M5

Constant 34.57 48.04 38.75 20.6 22.07 *** 32.29 ***

Obs.no. 120 120 120 120 120 120 120 120 120 120 120

F-test 127.99 *** 78.56 *** 77.51 *** 102.81 *** 34.92 *** 37.24 ***

RMSE 2.08 1.61 1.86 1.64 2.57 1.78

S.E. of Reg. 2.15 1.69 1.94 1.71 2.68 2.62

Adj.R2 0.88 0.85 0.85 0.88 0.719 0.732

Testing for random effects

Breusch-Pagan Lagrange multiplier
(LM)

19.7 3.15. 8.73 24.42 81.26 92.5

0 −0.07 0 0 0 0

Testing the normality

Jarque-Bera
3.05 2.65 0.48 4.74 4 1.18

−0.21 −0.26 −0.78 −0.09 −0.135 −0.55

Testing for cross-sectional dependence/contemporaneous correlation: using Breusch-Pagan LM test of independence

Breusch–Pagan LM
114.7 96.71 119.23 109.39 130.51 110.94

0 0 0 0 0 0

Pesaran Scaled LM
7.34 5.45 7.82 6.78 9.01 6.95

0 0 0 0 0 0

Pesaran CD
0.96 1.82 1.46 3.4 3.46 3.4

−0.33 −0.06 −0.14 0 0 0

Testing for heteroskedasticity

Panel Cross Section
Heteroskedasticity L.R. test

55.09 46.81 54.92 35.11 46.54 55.47

0 0 0 0 0 0

Sargan J-stat 97.65 *** 65.78 *** 82.41 *** 69.25 ** 81.35 ***

No. of instruments (groups) 10 10 10 10 10

Note: ***, **, * mean statistically significant at 1%, 5% and 10%; () represents the prob-ability.
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Minimum wage, employment protection index, and active labor market policies serve
as indicators of labor market institutions.

Economic growth, unemployment rate, the share of the employed population with
tertiary education, and education expenditures serve as economic development proxies.

High technology exports and economic openness serve as globalization indicators.
The rule of law, government effectiveness, control of corruption, and the shadow

economy are indicators of the governance environment.
Overall, our study suggests positive and negative relationships between labor market

institutions and income inequality, a result confirmed through the literature by [25] and [6].
One noteworthy finding from the first pillar pertains to the adverse effect of the minimum
wage on income inequality, mainly supported for emerging countries by research conducted
by [5,6]. Raising the minimum wage might help lower-paid workers make more money,
which would help to lessen income disparity. Concerning the impact of the minimum
wage on income inequality, there remains contention among scholars, as some argue for a
positive and contrary effect [30]. The notion of redistributivity, involving the redistribution
of resources from other economic sectors to low-income workers, forms the basis for
understanding the connection between income inequality and minimum wage. The existing
literature suggests a positive correlation between EPL and income inequality, and our study
supports and aligns with this finding, which is consistent with [28].

Our investigation into the relationship between active labor market policies and in-
come inequality in CEE countries echoes findings observed in the study by [26]. While the
existing literature presents diverse perspectives on the impact of economic development
proxies, our analysis indicates a predominantly negative effect, consistent with the argu-
ments put forth by Refs. [14,40]. Their assertion that heightened economic growth leads
to broader social expenditures, involving more individuals in education and healthcare
systems, aligns with our findings, contributing to the mitigation of income inequality.

In the context of EU countries, the traditional negative correlation between the un-
employment rate and income inequality is challenged by our analysis, which reveals a
contrasting positive influence in CEE countries. Furthermore, a significant positive asso-
ciation between income inequality and the percentage of the working population with a
university education is identified. This correlation is primarily attributed to the uneven
income distribution within the studied nations and restricted access to higher education,
aligning with the research of [36].

Our results regarding education expenditures reveal a substantial negative impact on
income inequality, corroborating the insights from [73]. Their suggestion that increased
government expenditure on education contributes to lower income inequality resonates
with our findings. Despite inconclusive results in the existing literature, our analysis sheds
light on the noteworthy negative and significant impact of high-technology exports on
income inequality, suggesting a potential role for these exports in reducing disparities in
post-communist states.

Economic openness’s indirect influence on income inequality, in accordance with the
observations made by [41], underscores the complexity of the relationship. While emerging
market economies experience a reduction in inequality with economic exposure, advanced
economies witness an increase, albeit not statistically significant. Only when accounting
for market inequality does the detrimental impact of trade openness on inequality in
developing countries become apparent, hinting at the necessity for redistributive measures.

A significant finding emerges regarding the substantial impact of the quality of the
governmental environment on income inequality, supported by the study conducted by [20].
Our analysis affirms that enhancements in institutional regulations and improved control
over corruption contribute to decreased income inequality.

Lastly, the empirical analysis reveals a noteworthy negative impact of the infor-
mal economy on income inequality, aligning with the arguments presented by [19,61].
Their assertion that higher informality can decrease inequality by providing income
sources for unemployed and marginalized workers finds support in our findings. Overall,
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our discussion contributes valuable insights to the understanding of income inequality
dynamics in the context of CEE countries, opening avenues for further research and
policy considerations.

This particular group of countries have a recognized interplay between the formal
and informal economies. The informal economy’s influence on income inequality notably
underscores its mediating role, which involves influencing the relationship between various
economic factors (in our case, the formal economy and income inequality). These insights
are consistent in part with [68,69], who emphasized the informal economy’s negative impact
on income inequality in emerging nations and the positive impact on income inequality in
developed ones. These results also substantiate the findings of [61,74].

Furthermore, in our analysis, endogeneity has been tested using GMM; the empirical
findings from the GMM estimation, which investigates the primary drivers of income
inequality in CEE countries, are outlined in Table 2.

Notably, the lagged income inequality variable displayed statistical significance in all
models. This implies that the level of income inequality from the preceding year influences
income inequality in the subsequent years.

5. Conclusions

Amidst global challenges and the persistent impact of factors such as green and digital
transitions, the pandemic, and geopolitical conflicts, this study significantly contributes
to the discourse on income inequality, focusing specifically on CEE countries. Rooted
in the recognition of income inequality as a critical contemporary issue, our research
highlights its multidimensional nature and emphasizes its implications for sustainable
development. The study aligns with the SDGs, particularly SDG 1 (No poverty) and
SDG 10 (Reduced inequalities), which are pivotal for achieving inclusive growth and
societal well-being. By scrutinizing the dynamics of income inequality in post-communist
CEE countries, we identify key determinants such as labor market structures, globalization,
economic development, and governance mechanisms that have specific relevance to the
region. The empirical findings underscore the potential impact of enhancing these sectors
in mitigating income inequality within CEE countries, laying the groundwork for informed
policy-making and fostering more inclusive socio-economic development.

Building upon the pressing economic and social concerns heightened by economic
downturns, our study addresses the enduring challenges of income inequality within CEE
countries. Through an extensive diagnostic model, we provide a distinctive contribution
to the literature by focusing on a region marked by major socio-economic challenges. The
research not only enriches the existing literature with a comprehensive analysis of key
determinants tailored to CEE countries but also breaks new ground by examining the
impact of the informal economy on income distribution, an innovative approach within this
specific group of nations. The paper’s originality lies in its exploration of often-overlooked
factors influencing income disparities in CEE countries. In conclusion, our study serves
as a foundation for evidence-based policy interventions, guiding policymakers to design
targeted strategies for sustainable and inclusive growth in the pursuit of leaving no one
behind in the post-communist CEE context. In order to do this, the government should
focus on policies that reduce income inequality following the main determinants identified.
According to our empirical results, some important policies in order to mitigate income
inequality in CEE countries are as follows:

• Promoting Equitable Labor Market Institutions (SDG 10): The study suggests that
well-structured labor market institutions are crucial in mitigating income inequality.
In response to the negative impact of the minimum wage on income distribution,
governments are recommended to implement active labor market policies. These
policies can enhance protection for low-skilled workers, fostering a more inclusive
workforce. Instituting effective minimum wage schemes becomes pivotal in promoting
decent work and economic growth (SDG 8), reducing inequalities (SDG 10), and
eradicating poverty (SDG 1). This recommendation is appropriate in the context of
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CEE countries, where the informal sector plays a significant role (significantly higher
degree of informality compared to the rest of the European countries).

• Investing in Education (SDG 4, 10): Given the positive impact of the share of the
employed population with tertiary education rates on income distribution, increased
investments in education are crucial. Understanding the specific challenges faced
by CEE countries in the field of education (low access to education, high school
dropout rates, low number of higher education graduates), policymakers are advised
to enhance education expenditures, contributing to upskilling and empowering more
individuals. This positively impacts income distribution and aligns with Sustainable
Development Goal 10, aiming to reduce inequalities within societies.

• Embracing Technological Advancements (SDG 8, 9): The findings that economic
growth has a negative impact under the development pillar highlight the importance
of embracing technological advancements. Acknowledging the economic intricacies
specific to CEE countries, coupled with the limited access and digital skills stemming
from transitional experiences that have influenced educational systems and infrastruc-
ture development, policymakers are urged to prioritize the adoption of technology,
particularly in the realm of education. This strategic emphasis aims to generate new
employment opportunities and ultimately stimulate high-value technological exports.
This aligns with SDG 8 (Decent Work and Economic Growth) and SDG 9 (Indus-
try, Innovation, and Infrastructure), contributing to sustainable industrialization and
fostering innovation.

• Enhancing Governance and Rule of Law (SDG 16, indirectly related to SDG 10): This
study underscores the significance of improving the quality of governance, ensuring
the rule of law, and combating corruption. Given the negative impact of the rule of
law and government effectiveness on income distribution, effective governance is
recommended. This can lead to more equitable resource allocation and fairer income
distribution within the CEE, taking into account the problems encountered in the
region regarding European integration, political instability, and the rule of law. These
measures align with SDG 16 (Peace, Justice, and Strong Institutions) and are indirectly
related to SDG 10 (Reduced inequalities).

Incorporating these recommendations aligns with the SDGs by emphasizing the
importance of decent work, education, technological advancement, and good governance
in addressing income inequality and promoting sustainable development globally.

The research encountered notable limitations, primarily stemming from challenges
related to data accessibility and completeness. For instance, data on the gray economy
are only available up to 2015 for the considered countries. Additionally, the scarcity of
existing studies investigating the determinants of income inequality in CEE countries poses
a significant constraint on the study’s comprehensiveness. Another limitation lies in the
possibility of other variables, not considered in this study, acting concurrently and exerting
an impact that was not accounted for in the analysis.

In future research, we will delve deeper into the evolving dynamics within the context
of contemporary global challenges, such as the ongoing green and digital transitions.
Exploring the long-term consequences of these multifaceted factors on income distribution
will be paramount, necessitating extensive longitudinal analyses. Additionally, there is a
pressing need for comparative studies between post-communist nations and the rest of EU
to identify distinct patterns and influences. Further investigations should focus on nuanced
aspects, including gender disparities and the connection to digitalization and greening.
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Abbreviations
Acronyms for the variable
Acronym The name of the variable
GINI COEF Gini coefficient
MMWBI Minimum monthly salary, annual average
EPL1 Strictness of employment protection index, individual and collective dismissals
ALMP Active labor market policy expenditure
UNM Unemployment rate
GDP/cap. Gross domestic product per capita
ECG/cap. Economic growth/cap
TERED Employed population with tertiary education
EMP_IND Employees in the industry
ED_SPEND Education expenditure
HIGHTECHXP Share of high-tech exports
OPENESS Openness of the economy
RULE_OF_LAW Rule of law
GOV_EFFECT Government effectiveness
CONT_CORR Control of corruption
SHADOW_EC Informal economy
URB Urbanization degree
EMP_SEV Employees in the services sector
HIPC Harmonised index of consumer prices
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38. Ayad, H.; Mishra, P.; Kumari, B.; Ray, S.; Nuţă, F.M.; Gautam, R.; Zamfir, C.G. The spillover effects of uncertainty and globalization

on environmental quality in India: Evidence from combined cointegration test and augmented ARDL model. Front. Environ. Sci.
2023, 11, 1144201. [CrossRef]

39. Kuznets, S. Economic Growth and Income Inequality. Am. Econ. Rev. 1955, 45, 1–28.
40. Dabla-Norris, M.E.; Kochhar, M.K.; Suphaphiphat, M.N.; Ricka, M.F.; Tsounta, M.E. Causes and Consequences of Income Inequality:

A Global Perspective; International Monetary Fund: Washington, DC, USA, 2015.
41. Beaton, K.; Cebotari, A.; Komaromi, A. Revisiting the Link between Trade, Growth and Inequality: Lessons for Latin America and the

Caribbean; Working Paper, No. 17/46; International Monetary Fund: Washington, DC, USA, 2017.
42. Neagu, O.; Dumiter, F.; Braica, A. Inequality, Economic Growth and Trade Openness: A Case Study for Central and Eastern

Countries (ECE). Amfiteatru Econ. 2016, 18, 557–574.
43. Wood, A. Openness and wage inequality in developing countries: The Latin American challenge to East Asian conventional

wisdom. World Bank Econ. Rev. 1997, 11, 33–57. [CrossRef]
44. Barro, R.J.; Lee, J.W. A new data set of educational attainment in the world, 1950–2010. J. Dev. Econ. 2013, 104, 184–198. [CrossRef]
45. Li, H.; Squire, L.; Zou, H.F. Explaining international and intertemporal variations in income inequality. Econ. J. 1998, 108, 26–43.

[CrossRef]
46. Milanovic, B. Can we discern the effect of globalisation on income distribution? Evidence from household surveys. World Bank

Econ. Rev. 2005, 19, 21–44. [CrossRef]

https://doi.org/10.1057/imfer.2013.7
https://doi.org/10.1080/1331677X.2018.1546123
https://doi.org/10.1257/jel.38.1.77
https://doi.org/10.1111/ilr.12379
https://ec.europa.eu/social/main.jsp?catId=738&langId=en
https://ec.europa.eu/social/main.jsp?catId=738&langId=en
https://doi.org/10.1111/j.1468-0327.2008.00209.x
https://doi.org/10.1093/cje/ber031
https://doi.org/10.1257/pol.6.1.230
https://doi.org/10.1111/j.1467-9787.2008.00602.x
https://doi.org/10.3389/fenvs.2023.1144201
https://doi.org/10.1093/wber/11.1.33
https://doi.org/10.1016/j.jdeveco.2012.10.001
https://doi.org/10.1111/1468-0297.00271
https://doi.org/10.1093/wber/lhi003


Sustainability 2024, 16, 2234 16 of 16

47. Mocan, H.N. Structural unemployment, cyclical unemployment, and income inequality. Rev. Econ. Stat. 1999, 81, 122–134.
[CrossRef]

48. Goldberg, P.K.; Pavcnik, N. Distributional effects of globalisation in developing countries. J. Econ. Lit. 2007, 45, 39–82. [CrossRef]
49. Stolper, W.F.; Samuelson, P.A. Protection and real wages. Rev. Econ. Stud. 1941, 9, 58–73. [CrossRef]
50. Bound, J.; Johnson, G. Changes in the Structure of Wages in the 1980s: An Evaluation of Alternative Explanations. Am. Econ. Rev.

1992, 82, 371.
51. Chong, A.; Gradstein, M. Inequality and Institutions; Working Paper, No. 506; Inter-American Development Bank, Research

Department: Washington, DC, USA, 2004.
52. Dobson, S.; Ramlogan-Dobson, C. Inequality, corruption and the informal sector. Econ. Lett. 2012, 115, 104–107. [CrossRef]
53. Jianu, I. The impact of government health and education expenditure on income inequality in European Union. arXiv 2007,

arXiv:2007.11409.
54. Bayar, Y.; Odabas, H.; Sasmaz, M.U.; Ozturk, O.F. Corruption and shadow economy in transition economies of European Union

countries: A panel cointegration and causality analysis. Econ. Res. Ekon. Istraž. 2018, 31, 1940–1952. [CrossRef]
55. OECD CleanGovBiz Integrity in Practice, 2014. Available online: https://www.oecd.org/cleangovbiz/49693613.pdf (accessed on

2 May 2023).
56. Jianu, I.; Dobre, I.; Bodislav, D.A.; Radulescu, C.V.; Burlacu, S. The implications of institutional specificities on the income

inequalities drivers in European Union. 2020. arXiv 2007, arXiv:2007.11436.
57. Popescu, G.H.; Davidescu, A.A.M.; Huidumac, C. Researching the main causes of the Romanian shadow economy at the micro

and macro levels: Implications for sustainable development. Sustainability 2018, 10, 3518. [CrossRef]
58. Dell’Anno, R. Analysing the Determinants of the Shadow Economy with a “Separate Approach”. An Application of the

Relationship Between Inequality and the Shadow Economy. World Dev. 2016, 84, 342–356. [CrossRef]
59. Medina, L.; Schneider, M.F. Shadow Economies around the World: What Did We Learn over the Last 20 Years? International Monetary

Fund: Washington, DC, USA, 2018.
60. Shahbaz, M.; Nuta, A.C.; Mishra, P.; Ayad, H. The impact of informality and institutional quality on environmental footprint: The

case of emerging economies in a comparative approach. J. Environ. Manag. 2023, 348, 119325. [CrossRef]
61. Dell’Anno, R. Inequality and informality in transition and emerging countries. IZA World Labor. 2021, 325, 1–5. [CrossRef]
62. Davidescu, A.A.; Schneider, F. Nature of the Relationship between Minimum Wage and the Shadow Economy Size: An Empirical

Analysis for the Case of Romania. IZA Inst. Labor Econ. 2017, 1, 11247.
63. Wu, X.; Perloff, J.M.; Amos, G. Effects of Government Policies on Urban and Rural Income Inequality. Rev. Income Wealth 2006, 52,

213–235. [CrossRef]
64. Monnin, P. Inflation and Income Inequality in Developed Economies; Centre for Economic Performance: London, UK, 2014.
65. Pallant, J.F.; Tennant, A. An introduction to the Rasch measurement model: An example using the Hospital Anxiety and

Depression Scale (HADS). Br. J. Clin. Psychol. 2007, 46, 1–18. [CrossRef] [PubMed]
66. Brooks, C. Introductory Econometrics For Finance, 3rd ed.; Cambridge University Press: Camebridge, UK, 2014.
67. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Prentice Hall: Englewood Cliffs, NJ,

USA, 2010.
68. Breusch, T.S.; Pagan, A.R. A simple test for heteroscedasticity and random coefficient variation. Econometrica 1979, 47, 1287–1294.

[CrossRef]
69. Ullah, S.; Akhtar, P.; Zaefarian, G. Dealing with endogeneity bias: The generalized method of moments (GMM) for panel data.

Ind. Market. Manag. 2018, 71, 69–78. [CrossRef]
70. Barros, L.A.B.C.; Castro, F.H.; da Silveira, A.; Bergmann, D.R. Endogeneity in panel data regressions: Methodological guidance

for corporate finance researchers. Rev. Bus. Manag. 2020, 22, 437–461. [CrossRef]
71. Blundell, R.; Stephen, B.; Frank, W. Estimation in dynamic panel data models: Improving on the performance of the standard

GMM estimator. Nonstationary Panels Panel Cointegration Dyn. Panels 2001, 12, 53–91.
72. Baltagi, B.H. Econometric Analysis of Panel Data; Wiley: Chichester, UK, 2008; Volume 4.
73. Sylwester, K. Can education expenditures reduce income inequality? Econ. Edu. Rev. 2002, 21, 43–52. [CrossRef]
74. Gutiérrez-Romero, R. The Effects of Inequality on the Dynamics of the Informal Economy. In Proceedings of the IZA/WB

Conference, Bonn, German, 8 June 2007.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1162/003465399767923872
https://doi.org/10.1257/jel.45.1.39
https://doi.org/10.2307/2967638
https://doi.org/10.1016/j.econlet.2011.11.034
https://doi.org/10.1080/1331677X.2018.1498010
https://www.oecd.org/cleangovbiz/49693613.pdf
https://doi.org/10.3390/su10103518
https://doi.org/10.1016/j.worlddev.2015.08.026
https://doi.org/10.1016/j.jenvman.2023.119325
https://doi.org/10.15185/izawol.325v2
https://doi.org/10.1111/j.1475-4991.2006.00185.x
https://doi.org/10.1348/014466506X96931
https://www.ncbi.nlm.nih.gov/pubmed/17472198
https://doi.org/10.2307/1911963
https://doi.org/10.1016/j.indmarman.2017.11.010
https://doi.org/10.7819/rbgn.v22i0.4059
https://doi.org/10.1016/S0272-7757(00)00038-8

	Introduction 
	Literature Review 
	Data and Methodology 
	Results and Discussion 
	Conclusions 
	References

