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Abstract: This study examines the statistical associations among gross domestic prod-
uct per capita (GDP per capita), life expectancy at birth, income inequality, inequality
in life expectancy, and human development across five Western Balkan countries. The
analysis utilizes secondary data from the United Nations Development Programme s
Human Development Reports and the United Nations Statistics Division.

The results indicate that, in 2022, Montenegro and Serbia are classified within the
very high human development category, while Albania, Bosnia and Herzegovina,
and North Macedonia remain in the high human development category. Correlation
analysis demonstrates a positive association between the Human Development Index
(HDI) and GDP per capita, and negative associations between HDI and both income
inequality and inequality in life expectancy. The association between HDI and life ex-
pectancy is relatively weak. Fixed-effects panel regression results show that GDP per
capita, life expectancy, and income inequality are not statistically significantly associ-
ated with HDI. In contrast, inequality in life expectancy exhibits a negative association
with HDI that approaches statistical significance. These results should be interpreted
as statistical associations rather than causal relationships.
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INTRODUCTION

The concept of development is inherently multidimensional, encompassing
economic performance, quality of life, health outcomes, education, and overall social
well-being. In recent decades, development has increasingly been framed within the
paradigm of sustainable development, which integrates economic growth, environ-
mental protection, and social equity. This approach seeks to reduce the negative effects
of rapid population growth, industrialization, food insecurity, ecosystem degradation,
urbanization, energy insecurity, and environmental deterioration on long-term devel-
opment. Within this context, the Human Development Index (HDI) has emerged as
a widely used composite indicator that provides an overview of human development
across regions and countries (Abdussamad et al., 2024; Khan, Ju & Hassan, 2019;
Singh & Kumar, 2022).

The HDI captures three core dimensions of human development. The health di-
mension is measured by life expectancy at birth, reflecting population well-being and
access to healthcare services. Education is assessed through expected years of school-
ing and mean years of schooling, capturing both current and accumulated educational
attainment. The standard of living dimension is measured using gross national income
or gross regional domestic product per capita, adjusted for purchasing power parity
and transformed logarithmically to account for diminishing marginal utility of income
as income levels rise (Human Development Index, 2025; Kurian, 2011; Sasmita et al.,
2024).

Government expenditure on social services represents an important investment
in public goods such as healthcare, education, and infrastructure, all of which contrib-
ute directly to improvements in HDI outcomes (Abdussamad et al., 2024). Beyond its
core components, the HDI is associated with broader aspects of development, includ-
ing energy consumption, business activity, economic growth, disaster management
capacity, and democratic quality (Ladi, Mahmoudpour & Sharifi, 2021; Sasmita et al.,
2024). Social development is influenced by the old-age dependency ratio, education
expenditure, female infant mortality, female labour force participation, gender ratios,
and life expectancy at birth, while economic development depends on exports, con-
sumption, foreign direct investment, capital formation, and GDP per capita (Singh &
Kumar, 2022).

Over the past two decades, developing countries have experienced relatively
strong economic growth, sometimes exceeding that of developed economies (Am-
ponsah et al., 2023). However, this growth has not consistently reduced poverty or
inequality, largely due to weak governance and ineffective domestic policies (World
Bank, 2022). Although the HDI offers valuable insights, it remains a summary indica-
tor that cannot fully capture income inequality, multidimensional poverty, and individ-
ual empowerment (Human Development Index, 2025). The assumption that economic
growth automatically improves well-being has therefore been questioned.
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Against this background, the present study addresses gaps in the literature on
the relationships among GDP per capita, life expectancy, income inequality, and life
expectancy inequality. While HDI research is extensive globally, studies focusing on
Western Balkan countries remain limited. This study combines correlation and dif-
ference analysis to examine changes in HDI and its socioeconomic determinants in
Western Balkan countries between 2010 and 2022, aiming to inform targeted develop-
ment strategies and evidence-based policymaking to improve regional quality of life.
The findings are intended to support policymakers in designing inclusive, equitable,
and sustainable development interventions across diverse socioeconomic contexts and
institutional settings.

LITERATURE REVIEW

The Human Development Index (HDI) is a key indicator encompassing multi-
ple dimensions of human welfare, including health, education, and living standards,
and provides a more comprehensive perspective on development than economic indi-
cators alone (Akar et al., 2021). As a composite index, the HDI measures the average
level of achievement in three fundamental dimensions of human development: a long
and healthy life, access to knowledge, and an adequate standard of living (Cheng et al.,
2022). By encapsulating these core dimensions, the HDI offers a holistic framework
for assessing national development across countries and over time.

Each component of the HDI is measured using specific indicators. The health
dimension is assessed through life expectancy at birth, reflecting the overall health
status of the population and the effectiveness of healthcare systems. Education is mea-
sured using expected years of schooling and mean years of schooling, capturing both
current educational opportunities and accumulated human capital. The standard of liv-
ing dimension is measured by gross national income (GNI) per capita, adjusted for
purchasing power parity (PPP), which allows for international comparability of real
income levels. These indicators are normalized and aggregated into a single composite
score, ensuring that no single dimension dominates the overall index (Human De-
velopment Index (HDI), 2021; Kurian, 2011; Ladi, Mahmoudpour & Sharifi, 2021).
By integrating diverse measures, the HDI provides a more nuanced understanding of
national well-being than reliance on income-based indicators alone.

Recent research has expanded the conceptual scope of the HDI by incorporating
additional variables such as environmental health, income disparity, and satellite-ob-
served night-time light intensity, further strengthening its ability to reflect real living
conditions (Qiu et al., 2018). Developing reliable public infrastructure in transporta-
tion, education, and healthcare remains crucial for improving human capital quality
and reducing poverty. Human resources play a central role in economic growth and
poverty reduction, as workforce quality directly affects productivity and income gen-
eration. Consequently, low HDI levels may perpetuate cycles of low productivity, poor
living standards, and persistent poverty (Nurjihan & Faizi, 2024).

Despite the positive and statistically significant relationship between GDP and
HDI observed in many empirical studies, this relationship does not always accurately
reflect the economic development realities of Western Balkan countries. Measuring
economic performance solely through GDP per capita has been widely criticized, as it
does not account for labor market participation or productivity distribution (Amponsah



(asopis za ekonomiju i trziéne komunikacije/ Economy and Market Communication Review
God./Vol. 16 « Br./No. 2 - Banja Luka, Jun/June 2026 « pp. 468-489 471

etal., 2023). GDP per employed person has been proposed as a more accurate indicator
of inclusive economic participation, as it reflects individuals’ direct engagement in and
benefit from economic activity (Campos-Vazquez et al., 2017; Koh et al., 2020). This
measure is particularly relevant for assessing progress toward inclusive and sustain-
able economic development, where growth should translate into broader social bene-
fits rather than concentrated gains (Ilanchovichina & Lundstrom, 2009).

Economic growth, when accompanied by rising inequality, may fail to reduce
poverty effectively. Empirical evidence suggests that inclusive growth measured by
GDP per capita may be positively associated with higher inequality, indicating that
economic expansion does not necessarily improve income distribution or expand op-
portunities for disadvantaged groups (Campos-Vazquez et al., 2017; Koh et al., 2020).
These findings highlight the limitations of GDP-centric development models and rein-
force the importance of human development indicators such as the HDI.

GROSS DOMESTIC PRODUCT (GDP) PER CAPITA

Gross domestic product (GDP) per capita remains one of the most commonly
used indicators of economic development, measuring average economic output per
person. When adjusted for PPP, GDP per capita enables more accurate comparisons of
living standards across countries (Human Development Index, 2025). It is calculated
by dividing total GDP by the mid-year population and can be measured using output,
expenditure, or income approaches at current or constant prices. While GDP per capita
is often interpreted as an indicator of economic growth and national prosperity, its
relationship with poverty and inequality is complex. Although GDP growth has been
shown to reduce poverty levels on average, its benefits are unevenly distributed across
population groups (Cheng et al., 2022; Dahliah & Nur, 2021; Dritsaki & Dritsaki,
2023; Taqi et al., 2021). Therefore, equitable development policies are necessary to
ensure that improvements in GDP translate into broad-based welfare gains.

Human development and economic growth are mutually reinforcing. Economic
growth provides the resources necessary for investments in health, education, and so-
cial protection, while higher levels of human development enhance labor productivity
and innovation, thereby supporting further growth. Numerous studies confirm a strong
positive correlation between GDP per capita and HDI across countries (Islam, 1995;
Hung, 2022; Taqi et al., 2021). However, the strength of this relationship varies across
development levels, with the strongest correlation observed in countries with low hu-
man development, where marginal income gains generate substantial improvements in
health and education outcomes (Deb, 2015).

Hypothesis 1: Higher GDP per capita is associated with higher HDI.

INEQUALITY IN INCOME

Income inequality represents another critical determinant of human develop-
ment. The relationship between income inequality and HDI has gained increasing at-
tention in development economics, as economic growth alone does not guarantee eq-
uitable improvements in well-being (Castells-Quintana et al., 2018). Rising GDP does
not necessarily imply better health, education, or shared prosperity, particularly when
growth benefits are concentrated among higher-income groups (Ladi et al., 2021). The
World Inequality Report (WIR, 2019) emphasizes the importance of income distribu-
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tion in shaping development outcomes. To understand multidimensional poverty, it is
essential to examine how income inequality influences HDI performance (Gilinay &
Topbasg, 2021).

Income inequality is commonly measured using the Gini coefficient, which re-
flects the degree of income concentration within a society (Cheng et al., 2022; Dahliah
& Nur, 2021; Dritsaki & Dritsaki, 2023). Higher Gini values indicate greater inequal-
ity, while lower values signal more equitable income distribution (Triani & Sitorus,
2023). Empirical evidence consistently shows a negative relationship between income
inequality and HDI, suggesting that unequal income distribution limits access to health,
education, and economic opportunities (Faisal, 2022). Moreover, inequality negatively
affects human capital accumulation and long-term economic growth. Studies such as
Ghifara et al. (2022) demonstrate that higher HDI levels can significantly reduce in-
come inequality in metropolitan regions.

Hypothesis 2: Greater income inequality negatively affects HDI.

LIFE EXPECTANCY

Life expectancy at birth is a core component of the HDI and a widely used in-
dicator of healthcare system effectiveness. It measures the expected number of years
a newborn would live under prevailing mortality conditions (Cheng et al., 2022). Life
expectancy reflects cumulative health outcomes influenced by nutrition, sanitation,
medical technology, and access to healthcare services (Kurian, 2011; Triani & Sito-
rus, 2023). Countries with high HDI scores typically exhibit higher life expectancy
due to advanced healthcare systems, improved living standards, and better education-
al attainment. In contrast, low-HDI regions face constrained healthcare access, poor
nutrition, and weaker public health infrastructure, resulting in lower life expectancy
(Lind, 2021).

Empirical studies confirm strong positive correlations between life expectancy
and HDI (Human Development Index, 2025). Research conducted in Indonesia shows
that life expectancy, income per capita, education, and expenditure are all significantly
correlated with HDI (Abdussamad et al., 2024; Sasmita et al., 2024). Improvements in
healthcare infrastructure, sanitation, and clean water access are critical determinants of
life expectancy and indirectly enhance HDI outcomes (Girum et al., 2018).

Hypothesis 3: Higher life expectancy is positively associated with HDI.

INEQUALITY IN LIFE EXPECTANCY

Inequality in life expectancy further deepens disparities in human development.
Life expectancy inequality reflects differences in survival outcomes across income
groups and regions and serves as an objective measure of social and health inequali-
ty (WHO, 2025). Although life expectancy has increased globally, disparities persist
due to lifestyle differences, unequal healthcare access, and socioeconomic conditions
(Lind, 2021). Countries with higher HDI values tend to exhibit narrower life expec-
tancy gaps, while low-HDI countries display significant disparities driven by income
inequality, gender gaps, and regional inequalities.

The HDI plays a crucial role in identifying and addressing life expectancy in-
equalities by linking health outcomes to education and income conditions. Enhanc-
ing HDI components contributes to more equitable health outcomes and reduced life
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expectancy gaps. Empirical evidence indicates that rising HDI levels are associated
with declining life expectancy inequality, supporting the role of human development
in fostering more equitable and sustainable societies (Lind, 2021).

Hypothesis 4. Greater life expectancy inequality negatively affects HDI.
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Figure 1: Conceptual framework
Source: Authors

Building on the theoretical insights and empirical evidence reviewed above, this
study develops a conceptual framework that links key socioeconomic factors to human
development outcomes Figure 1.

METHODOLOGY

Data description

Secondary data were obtained from the United Nations Development Pro-
gramme's Human Development Reports (United Nations Development Programme,
2024) and the United Nations Data platform (United Nations Statistics Division,
2024). The analysis focuses on five Western Balkan countries: Albania, Bosnia and
Herzegovina, Montenegro, North Macedonia, and Serbia. While the broader refer-
ence period spans 2010 to 2022, the regression analysis utilizes data from five specific
years: 2010, 2015, 2020, 2021, and 2022. The resulting balanced panel comprises 25
country-year observations, representing five countries across five selected years. The
dataset contains one dependent variable and four independent variables. Only obser-
vations with complete data for all variables included in the model were retained. No
interpolation, imputation, or aggregation across missing years was performed. Table 1
provides descriptions of the variables and data sources.
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Table 1. Variable definition

Variable Type Description Unit Source
Human Development Reports
HDI DV Human Development Index (UNDP) https://hdr.undp.org/
Index (0-1) data-center/documentation-

and-downloads)

Gross Domestic Products  USD per capita (constant

GDP v UN Data https://data.un.org/

per capita prices)
LE v Life Expectancy at Birth  Years UN Data https://data.un.org/
Gini v Income Inequality Index (0-100) UN Data https://data.un.org/
LEI v Inequality in Life Years UN Data https://data.un.org/

Expectancy

Note: DV is the dependent variable. IV is the independent variable
Source: Authors

GDP per capita serves as an indicator of economic performance and is reported
in constant USD by the United Nations Data platform. While the Human Development
Index (HDI) standard-of-living dimension relies on gross national income (GNI) per
capita, GDP per capita was chosen for this analysis due to its consistency and avail-
ability across the selected Western Balkan countries and years. Consequently, GDP
per capita is employed as an external proxy for economic performance rather than as
the precise income component of the HDI. Income inequality is measured by the Gini
coefficient, with higher values indicating greater income disparities. Inequality in life
expectancy reflects differences in survival outcomes among population groups. As the
variables were sourced from different United Nations-related data platforms, potential
differences in indicator definitions, estimation procedures, and harmonisation methods
are recognised. Nevertheless, these sources offer internationally comparable data suit-
able for cross-country analysis.

DIAGNOSTICTESTING AND DATA SUSTAINABILITY

To ensure the reliability and robustness of the panel regression analysis, the
dataset was subjected to a series of diagnostic tests assessing key statistical assump-
tions. These included Skewness and Kurtosis tests for normality, the Variance Inflation
Factor (VIF) for multicollinearity, White’s test for heteroskedasticity, Cameron and
Trivedi’s Information Matrix (IM) test, and the Hausman specification test.

The Skewness and Kurtosis tests indicate that none of the variables included
in the model—HDI, GDP per capita, life expectancy at birth, income inequality, and
inequality in life expectancy—exhibit statistically significant deviations from normal-
ity. These results confirm that the normality assumption is satisfied (see Appendix A,
Table Al).

The VIF results reveal no evidence of problematic multicollinearity. All VIF
values fall well below commonly accepted thresholds, with a mean VIF of 2.37, indi-
cating only moderate correlations among the explanatory variables (see Appendix A,
Table A2). Consequently, the assumption of no severe multicollinearity is met.

White’s test for heteroskedasticity fails to reject the null hypothesis of homoske-
dasticity (p = 0.2755), suggesting that the error terms exhibit constant variance across
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observations (see Appendix A, Table A3).

These findings are further supported by Cameron and Trivedi’s IM test, which
indicates no evidence of heteroskedasticity or non-normality. None of the test compo-
nents is statistically significant, and the overall test fails to reject the null hypothesis. It
confirms that the residuals satisfy the assumptions of homoskedasticity and normality,
reinforcing the robustness of the estimated model (see Appendix A, Table A4).

Overall, the diagnostic results demonstrate that the assumptions of normality,
homoskedasticity, and absence of multicollinearity are satisfied, supporting the validi-
ty of the panel regression framework. Finally, the Hausman specification test strongly
rejects the null hypothesis of no systematic difference between the fixed- and ran-
dom-effects estimators (p = 0.0000). It indicates that the fixed-effects model provides
consistent estimates and is therefore the preferred specification for the analysis (see
Appendix A, Table A5).

ECONOMETRIC MODEL AND ESTIMATION FRAMEWORK

This study examines the relationship between key socioeconomic and health-re-
lated indicators and the Human Development Index (HDI) in Western Balkan coun-
tries. Human development is conceptualized as a function of economic performance,
health outcomes, and inequality dimensions, thereby reflecting its multidimensional
character (Neumayer, 2001).

The explanatory variables selected for analysis are GDP per capita (GDP) as a
proxy for economic prosperity, life expectancy at birth (LE) as an indicator of popula-
tion health, income inequality measured by the Gini coefficient (Gini), and inequality
in life expectancy (LEI), which captures disparities in survival outcomes. An important
methodological consideration is the conceptual overlap between the dependent vari-
able and certain explanatory variables. The Human Development Index (HDI) is a
composite measure that includes a health dimension, assessed by life expectancy at
birth, and a standard-of-living dimension, assessed by gross national income (GNI)
per capita. Therefore, including life expectancy and GDP per capita in the model may
introduce a partial mechanical association with HDI. In this analysis, GDP per capita
is treated as an external indicator of economic performance rather than as a direct sub-
stitute for the GNI component of HDI. Life expectancy is included to assess the rela-
tionship between the health dimension and overall human development in the Western
Balkan countries.

Accordingly, the regression results are interpreted as statistical associations rath-
er than causal effects. The model is intended to explore associations between economic
performance, average population health, income inequality, inequality in life expec-
tancy, and HDI across countries and selected years, rather than to establish causality.
As aresult, the findings should be interpreted with caution due to potential conceptual
overlap, simultaneity, and endogeneity.

The econometric model is specified as follows:

HDI;, = Sy + [1GDF;. + 5. LE; + S3Gini; + B LEL, + pite;, (1)

Source: Authors’ specification based on standard panel regression models from Baltagi (2021) and
Wooldridge (2010).
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In this context, I denotes the country, and t denotes the time. p_i represents un-
observed country-specific effects, while € it denotes the idiosyncratic error term.

The model is estimated under the standard assumption that the explanatory vari-
ables are not correlated with the contemporaneous error term. However, due to the
composite structure of the Human Development Index (HDI) and the potential simul-
taneity among human development, health, and economic performance, this assump-
tion requires careful interpretation. Consequently, the results are interpreted as associ-
ational rather than causal, consistent with the limitations inherent in the fixed-effects
panel regression framework (Wooldridge, 2010; Baltagi, 2021).

Panel Data Structure

The analysis employs a balanced short panel dataset comprising five Western
Balkan countries observed over the period 2010-2022. Panel data techniques are
utilized to exploit both cross-sectional and time-series variation, thereby increasing
estimation efficiency and controlling for unobserved heterogeneity across countries
(Hsiao, 2014; Baltagi, 2021).

To ensure robustness, three competing econometric specifications are consid-
ered: the pooled regression model, the random-effects model, and the fixed-effects
model.

Pooled Regression Model

The pooled regression model assumes homogeneity across countries and over
time, implying a common intercept and slope coefficients for all cross-sectional units.
Under this assumption, the estimation equation is expressed as:

HDI;; = o + 1 GD Py + (o LE; + faGindy + G4 LEL; + €4 (2)
Source: Adapted from Baltagi (2021) and Wooldridge (2010).

This specification is appropriate only if cross-sectional units are sufficiently
similar and unobserved country-specific effects do not systematically influence human
development outcomes. In comparative analyses involving heterogeneous institution-
al, historical, and socioeconomic contexts, this assumption is rarely satisfied, render-
ing pooled regression estimates potentially biased and inconsistent (Greene, 2018;
Baltagi, 2021). Consequently, unobserved heterogeneity must be explicitly accounted
for using appropriate panel-data estimators, such as fixed-effects or random-effects
models. Failure to control for country-specific characteristics may lead to misleading
inferences regarding the determinants of human development and well-being (Frey &
Stutzer, 2000).

Random Effects Model
In the context of panel data, variation arises both between countries and within
countries over time. To account for this structure, the random effects model decom-
poses the error term as:
Eip = My T Uy (3)
Source: Random-effects error decomposition adapted from Baltagi (2021) and Wooldridge (2010).
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where p, represents unobserved country-specific effects assumed to be uncorrelated
with the explanatory variables, and u_ is the idiosyncratic disturbance term. The corre-
sponding random effects specification is given by:

HDI;, = fy + 5,GDP; + o LE;, + f3Gindy, + B4 LEL, + py + 1y, (4)

Source: Random-effects panel regression specification based on Baltagi (2021) and Wooldridge (2010).

The random-effects estimator is consistent and efficient under the assumption
that unobserved country-specific effects are uncorrelated with the explanatory vari-
ables, formally expressed as E(X u) = 0 (Baltagi, 2021; Wooldridge, 2010). If this
assumption is violated, the estimates become biased and inconsistent. When it holds,
the random-effects model is more efficient than the fixed-effects specification, as it
exploits both within- and between-country variation and preserves degrees of freedom,
which is particularly advantageous in short panel settings (Schunck, 2013).

Fixed Effects Model

Alternatively, the fixed effects model allows for correlation between unobserved
country-specific effects and the explanatory variables. This approach is particularly
appropriate when institutional, historical, or structural country characteristics influence
both human development outcomes and their determinants, as is often the case in re-
gional development studies (Mundlak, 1978; Hsiao, 2014).

The fixed effects specification is expressed as:

HDI;, = (g + p;) + B GDPy + B LE;, + B3Giniy + B4 LEL, + u;, (5)

Source: Fixed-effects panel regression specification adapted from Hsiao (2014), Baltagi (2021), and
Wooldridge (2010).

By allowing the intercept to vary across countries, the fixed-effects estimator
controls for time-invariant unobserved heterogeneity that could otherwise bias coef-
ficient estimates. This approach is particularly suitable in cross-country development
analyses, where latent national characteristics—such as governance quality, cultural
norms, or differences in health-care systems—may simultaneously affect the depen-
dent variable and the regressors. Empirical evidence indicates that accounting for such
country-specific effects yields more reliable and policy-relevant insights into the re-
lationships between GDP, inequality, and human development (Jaumotte et al., 2013;
Jauch & Watzka, 2015; Silva, 2020).

Model Selection Tests

To ensure consistent estimator terminology, three panel-data specifications were
considered conceptually: pooled ordinary least squares (OLS), random-effects, and
fixed-effects models. The pooled OLS model serves as the baseline, while random- and
fixed-effects models account for unobserved country-specific heterogeneity.

The Hausman specification test was used to choose between the random-effects
and fixed-effects estimators. The test rejects the null hypothesis of no systematic differ-
ence between the estimators, indicating that the fixed-effects model is more appropri-
ate for the data. Consequently, the final regression results reported in Table 4 are based
on the fixed-effects specification.
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EMPIRICAL RESULTS

According to the HDI 2022 rankings, countries in the Western Balkans exhibit
notable differences in human development. Montenegro (HDI = 0.844) and Serbia
(HDI = 0.805) are classified in the very high human development category, while Al-
bania (HDI = 0.789), Bosnia and Herzegovina (HDI = 0.779), and North Macedonia
(HDI = 0.765) fall in the high human development category (Human Development
Reports, 2024).

Table 2 presents the mean values of HDI and the explanatory variables for the
period 20102022, highlighting substantial socioeconomic and demographic hetero-
geneity across the region. Average HDI values range from 0.761 in Bosnia and Her-
zegovina to 0.830 in Montenegro, indicating persistent differences in overall develop-
ment outcomes among Western Balkan countries.

Table 2. Mean values of the Human Development Index and socioeconomic indicators in Western Balkan
countries, 2010-2022

Country HDI GDP LE Gini LEI "";'o';az“k
Albania 0.784 5253,8 77,97 20,352 6,88 74
Bosnia and Herzegovina 0.761 6012,6 76,01 26,447 4,32 80
Montenegro 0.830 7964,2 76,47 20,694 3,32 50
North Macedonia 0.764 5665,6 74,80 22,712 4,94 83
Serbia 0.795 7087,2 74,79 16,962 4,46 65

Source: Authors

Economic performance, measured by GDP per capita, varies considerably.
Montenegro records the highest average GDP per capita (USD 7,964.2), reflecting rel-
atively stronger economic conditions, while Albania exhibits the lowest average value
(USD 5,253.8). These disparities suggest unequal economic capacities that may influ-
ence long-term trajectories of human development.

In terms of health outcomes, life expectancy at birth also differs across coun-
tries. Albania achieves the highest average life expectancy (77.97 years), whereas Ser-
bia records the lowest (74.79 years), indicating uneven progress in population health
despite similar regional contexts.

Measures of inequality further reveal structural challenges. Income inequality is
most pronounced in Bosnia and Herzegovina (26.447), while Serbia exhibits the lowest
inequality (16.962). Additionally, inequality in life expectancy, a critical dimension of
health equity, is highest in Albania (6.88 years) and lowest in Montenegro (3.32 years),
suggesting substantial differences in the distribution of health outcomes across countries.

Figure 2 illustrates the evolution of HDI across Western Balkan countries from
2010 to 2022, revealing an overall upward trend in human development despite occa-
sional fluctuations. Montenegro consistently outperforms other countries, with HDI
increasing steadily from 0.806 in 2010 to 0.844 in 2022, reinforcing its position in the
very high human development category.

Serbia follows a similar but more moderate trajectory, showing steady improve-
ments and reaching an HDI of 0.805 in 2022. Albania and Bosnia and Herzegovina show



(asopis za ekonomiju i trziéne komunikacije/ Economy and Market Communication Review
God./Vol. 16 « Br./No. 2 - Banja Luka, Jun/June 2026 « pp. 468-489 479

notable progress over time, although Bosnia and Herzegovina remains at the lower end
of the regional HDI distribution, improving from 0.718 in 2010 to 0.779 in 2022.

North Macedonia exhibits a more uneven pattern, with HDI growth slowing after
2015 and a slight decline in recent years, ultimately reaching 0.765 in 2022. This diver-
gence suggests that improvements in human development are not uniform across the region
and may be influenced by country-specific economic, institutional, and social factors.
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Figure 2. Trends in the Human Development Index (HDI) in Western Balkan countries,
2010-2022.

Source: Authors

Overall, the observed trends indicate gradual convergence in human develop-
ment levels, yet persistent disparities remain. These findings underscore the impor-
tance of targeted policy interventions, particularly those aimed at reducing inequalities
in health outcomes and strengthening inclusive economic growth, to sustain and accel-
erate human development across the Western Balkans.

Panel Regression Analysis

Table 3 reports the correlation matrix among the selected variables. Most cor-
relation coefficients are below the threshold of 0.60, indicating relatively weak linear
relationships among the explanatory variables and suggesting that multicollinearity is
not a serious concern.

Table 3. Correlation matrix among HDI and selected socioeconomic indicators

Variable HDI GDP LE Gini LEI
HDI 1

GDP 0.6970%** 1

LE 0.1478 -0.3599 1

Gini -0.4951%* -0.4994** 0.2189 1

LEI -0.5132%** -0.7217%%* 0.3498 0.0657 1

Source: Authors; Note: ***p< .01; **p< .05
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A strong, statistically significant positive correlation is observed between HDI
and GDP per capita (r = 0.697, p< 0.01), suggesting that higher income levels are gen-
erally associated with greater human development. In contrast, the correlation between
HDI and life expectancy is weak (r = 0.148), indicating a limited direct association
between average longevity and HDI in the sample.

Table 4. Fixed-effects panel regression results for HDI

[95%

HDI Coef. St.Err.  t-value p-value Conf Interval Sig
GDP 5.81e-06 3.82e-06 1.52 .148 -2.30e-06 .0000139

LE .0052605 .0046882 1.12 278 -0046781 .0151991

Gini .000372 .0011309 0.33 746 -0020254 .0027696

LEI -0100689 .0047459 -2.12 .050 -0201297 -8.06e-06 **
Constant 3905894 3842916 1.02 325 -4240723 1.205251

Mean dependent var 0.787 SD dependent var 0.030
R-squared 0.614 Number of obs 25

F-test 6.358 Prob >F 0.001
Akaike crit. (AIC) -153.066 Bayesian crit. (BIC) -146.972

Source: Authors; Note: **p <.05. Conventional model-based standard errors were used. Robust or country-
clustered standard errors were not applied. Given the limited number of countries in the panel, statistical
inference should be interpreted with caution.

The estimated fixed-effects regression equation is expressed as follows:
HDI,, = 0.3906 + 5.81 x 10™°GDP;, + 0.00526LE;, + 0.00037Gini,. — 0.01007LEI,,

Furthermore, HDI is negatively correlated with both income inequality (r =
—0.495, p < 0.05) and inequality in life expectancy (r = —0.513, p< 0.01). These neg-
ative relationships suggest that higher levels of inequality—particularly in health out-
comes—are associated with lower levels of human development.

The fixed-effects regression results presented in Table 4 demonstrate that the
selected model explains a substantial proportion of the variation in HDI, as evidenced
by an R-squared value of 0.614. The F-test is statistically significant at the 1% level
(p =0.001), which indicates that the explanatory variables are jointly associated with
HDI in this model.

Analysis of individual coefficients reveals that inequality in life expectancy
(LEI) exhibits a negative association with HDI, which is borderline statistically signif-
icant at the 5% level (p =.050). The confidence interval is close to zero, suggesting that
this finding should be interpreted with caution. These results imply that greater dispar-
ities in survival outcomes may correspond to lower levels of human development in
the selected Western Balkan countries. In contrast, GDP per capita, life expectancy at
birth, and income inequality do not demonstrate statistically significant associations
with HDI after accounting for country-specific effects.

The positive coefficient for GDP per capita indicates a positive association with
HDI; however, this relationship is not statistically significant in the fixed-effects model.
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Similarly, life expectancy at birth demonstrates a positive but statistically insignificant
association with HDI. Income inequality also does not exhibit a statistically significant
relationship with HDI in the regression analysis. Therefore, these findings should be
interpreted as evidence of statistical associations rather than causal relationships.

DISCUSSION

A substantial body of literature links GDP per capita with the Human Devel-
opment Index (HDI); however, relatively few studies base these relationships on pan-
el-based empirical evidence. The results indicate that GDP per capita is positively and
significantly correlated with the Human Development Index (HDI), suggesting that
higher income levels are generally associated with greater human development. How-
ever, in the fixed-effects panel regression model, GDP per capita is not significantly as-
sociated with HDI. This outcome suggests that, within the selected sample and model
specification, economic performance alone is not strongly associated with differences
in human development after accounting for country-specific effects.

Inequality in life expectancy appears to be the most relevant statistical correlate
of HDI in the selected model, although the evidence is borderline rather than unequiv-
ocally robust. The negative coefficient and p-value of .050 suggest a possible negative
association between disparities in survival outcomes and human development. This
result underscores the importance of health equity in understanding human develop-
ment patterns in Western Balkan countries. Nevertheless, given the composite nature
of HDI and potential endogeneity, this relationship should not be interpreted as causal.

As in other developing regions, GDP per capita in the Western Balkan countries
has risen over the observed period. The results of this study indicate that GDP per cap-
ita is positively and significantly correlated with HDI, thereby partially confirming the
hypothesis that higher income levels are associated with higher human development.
However, when examined in a fixed-effects panel regression framework, GDP per cap-
ita does not show a statistically significant independent association with HDI, although
it retains a positive coefficient.

This finding suggests that economic growth alone does not automatically trans-
late into improvements in human development, even after controlling for country-spe-
cific characteristics. In this respect, the results are consistent with studies suggesting
that economic growth may not have a direct or statistically significant association with
HDI (Heriasman, 2020). Fluctuations in economic growth and the uneven distribution
of income gains may limit the extent to which increases in GDP per capita improve
broader living standards (Baseri & Farhadi Kia, 2008). Conversely, other studies report
a statistically significant relationship between economic growth and HDI (Asmara et
al., 2024), while research in Latin America indicates only a weak relationship between
economic development and human development (Ranis et al., 2002). These mixed
findings highlight the context-dependent nature of the growth—development nexus.

GDP per capita is often correlated with other components and associated factors
of HDI, such as education and life expectancy, which may partially explain its lack of
independent significance in multivariate models (Shah, 2016). When GDP per capita is
held constant, inequality-related factors become more influential in shaping human de-
velopment outcomes. This observation is particularly relevant for the Western Balkan
countries, which exhibit relatively similar average GDP per capita levels but substan-
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tial disparities in income distribution and health outcomes.

The results of this study show that income inequality and life expectancy in-
equality are negatively and significantly correlated with GDP per capita, suggesting
that higher average income does not necessarily imply more equitable development.
Countries with comparable income levels may still experience pronounced inequali-
ties, which can offset the potential benefits of economic growth. This aligns with the
broader literature, which emphasizes that economic growth without inclusiveness of-
ten disproportionately benefits higher-income groups, leading to persistent inequality
and limited improvements in human development (Amponsah et al., 2023).

Regarding income inequality, the correlation analysis reveals a negative, statis-
tically significant association with HDI. However, in the fixed-effects panel regression
model, income inequality does not show a statistically significant independent asso-
ciation with HDI, despite a positive coefficient. These results provide partial support
for the expected negative relationship between income inequality and HDI in the cor-
relation analysis, but they do not support a statistically significant independent associ-
ation in the fixed-effects regression model. It suggests that income inequality influenc-
es human development primarily through indirect channels, such as access to health
care, education, and other social services. Unequal income distribution may therefore
weaken the translation of economic growth into improvements in overall well-being.

The literature offers differing perspectives on the causal relationship between
inequality and population health. Some scholars argue that the observed association is
driven by the diminishing marginal returns of income on health at the individual level,
rather than inequality itself (Deaton, 2003; Gravelle, 1998). Nevertheless, the findings
of'this study suggest the relevance of inequality in life expectancy as an associated fac-
tor in human development, although the regression evidence is borderline and should
be interpreted with caution.

Inequality in life expectancy shows a negative correlation with HDI and a neg-
ative association in the fixed-effects regression model. However, the regression coef-
ficient is borderline statistically significant (p = .050), and the confidence interval is
very close to zero. Therefore, this finding should be interpreted cautiously. The esti-
mated coefficient (—0.0100689) suggests that lower inequality in life expectancy may
be associated with higher levels of human development, but the result should not be
interpreted as a robust or causal effect. This finding provides cautious support for the
expected negative relationship between life expectancy inequality and HDI and high-
lights the potential relevance of health equity in understanding human development
patterns.

The causal impact of inequality on population health remains a subject of debate
(Luo & Xie, 2020). Two dominant theoretical frameworks—the absolute income hy-
pothesis and the contextual (Wilkinson) hypothesis—seek to explain the link between
inequality and health outcomes. Recent research also emphasizes the importance of
accounting for income mobility when assessing inequality in life expectancy (Kreiner
etal., 2018). Despite ongoing debates, this study suggests that disparities in health out-
comes may be relevant for understanding human development patterns in the Western
Balkans.

Life expectancy at birth shows a positive but statistically insignificant correlation
with HDI, and it is not statistically significantly associated with HDI in the fixed-ef-
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fects regression model. Consequently, the hypothesis that life expectancy is positively
and statistically significantly associated with HDI is not supported by the fixed-effects
regression results. This finding suggests that improvements in average longevity alone
are insufficient unless accompanied by reductions in health inequalities.

Socioeconomic factors such as health behaviors, access to healthcare, relative
deprivation, and institutional trust vary across countries and over time, contributing to
differences in life expectancy inequality. Identifying these factors is important for pol-
icymakers, particularly in developing regions where data limitations and measurement
challenges persist. Evidence from countries with lower income inequality, such as the
Nordic states and Spain, indicates that educational and socioeconomic disparities re-
main central drivers of life expectancy inequality (Silva-Illanes, 2024).

Finally, the HDI framework itself accounts for diminishing returns to income by
incorporating the logarithm of income (Kurian, 2011). Empirical evidence from other
contexts further illustrates that rising HDI does not always coincide with reductions
in poverty or inequality (Nurjihan & Faizi, 2024; Walujadi, Indupurnahayu & Endri,
2022). Consistent with these findings, the results of this study support the argument
that a more equitable distribution of health and income gains is important for sustain-
able human development.

STRENGTHS AND LIMITATIONS OF THE STUDY AND FUTURE

STUDIES

The Human Development Index (HDI) is one of the most widely used com-
posite indicators in development research. Despite its broad acceptance, the HDI has
well-documented limitations, including a restricted set of indicators, potential weak-
nesses in indicator selection and weighting, methodological challenges, and trade-offs
among its components (Sever, 2013). Nevertheless, the HDI remains a valuable ana-
lytical tool, as it captures the multidimensional nature of human development in a rel-
atively comparable and accessible manner and continues to provide important insights
into cross-country development patterns.

Another limitation involves potential conceptual overlap and endogeneity. Be-
cause the Human Development Index (HDI) directly includes life expectancy as its
health dimension and income as its standard-of-living dimension, regressions that use
HDI as the dependent variable and life expectancy or GDP per capita as explanatory
variables may capture mechanical relationships rather than independent causal effects.
Simultaneity may also arise, as higher human development can contribute to improved
health outcomes and stronger economic performance. Therefore, the estimated coef-
ficients should not be interpreted as causal effects. Future research should consider
alternative model specifications, such as excluding variables that overlap with HDI
components, analyzing changes in HDI, focusing on inequality-adjusted HDI or sep-
arate HDI dimension indices, or employing dynamic panel or instrumental-variable
methods when appropriate data are available.

From a methodological perspective, empirical analyses based on HDI face sev-
eral challenges. Multicollinearity may arise due to strong correlations among socioeco-
nomic variables such as GDP, life expectancy, and education indicators, complicating
coefficient interpretation. Moreover, while panel regression techniques are effective in
controlling for unobserved heterogeneity and exploiting both cross-sectional and tem-
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poral variation, they primarily identify associations rather than causal relationships.
As aresult, future studies could benefit from complementary econometric approaches,
such as instrumental variable methods or dynamic panel models, to strengthen causal
inference. Data quality and consistency also remain critical concerns, as variations in
measurement and reporting across countries and time periods may affect the robust-
ness of empirical findings.

The analysis is constrained by the limited number of country-year observations,
which restricts the potential for additional robustness checks. With a short balanced
panel comprising five countries across five selected years, incorporating further year-
fixed effects, COVID-19 dummy variables, or alternative inequality indicators would
significantly reduce degrees of freedom and could result in unstable estimates. The
years 2020 and 2021 may nonetheless capture the impact of the COVID-19 shock
on GDP, life expectancy, and human development outcomes. Furthermore, a com-
prehensive assessment of serial correlation and cross-sectional dependence was not
feasible due to the small sample size. Future research utilizing longer annual panels
should evaluate the robustness of these findings by including year fixed effects, omit-
ting COVID-19 years, testing for serial correlation and cross-sectional dependence,
and employing alternative measures of inequality.

Despite these limitations, the panel regression framework employed in this
study represents a robust approach for analysing the relationship between economic,
health-related, and inequality dimensions of human development. By accounting for
country-specific effects and temporal dynamics, panel models enhance the reliability
of estimated relationships and offer valuable policy-relevant insights.

Existing empirical evidence highlights the importance of education, human cap-
ital, and labour market factors in shaping HDI outcomes (Abdussamad et al., 2024;
Teixeira & Queir6s, 2016; Nurjihan & Faizi, 2024). Other studies emphasise the role
of economic openness, technological development, and information and communica-
tion technologies (Faisal, 2022; Khan et al., 2019; Giiz et al., 2025), as well as health,
environmental, and resource-related factors (Dritsaki & Dritsaki, 2023; Ladi et al.,
2021; Tian & Zhang, 2023). Incorporating these additional dimensions in future re-
search would provide a more comprehensive understanding of human development
dynamics.

CONCLUSION

This study provides empirical evidence on the statistical correlates of human
development in the Western Balkan countries, with a particular focus on the role of
inequality. The findings indicate that higher levels of income inequality and life expec-
tancy inequality are associated with lower levels of human development, underscor-
ing the detrimental effects of unequal distributions on overall development outcomes.
Among the countries analysed, Montenegro records the highest HDI value in 2022,
while both Montenegro and Serbia are classified in the very high human development
category.

The fixed-effects panel regression results indicate that inequality in life ex-
pectancy is negatively associated with the Human Development Index (HDI) in the
selected model. However, this association is only marginally statistically significant
and should be interpreted with caution. This result suggests that disparities in survival
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outcomes may be associated with differences in human development across Western
Balkan countries. In contrast, GDP per capita, life expectancy at birth, and income
inequality do not exhibit statistically significant associations with HDI within the
fixed-effects specification. Due to the small sample size, conceptual overlap between
HDI and certain explanatory variables, and potential endogeneity, these results should
be regarded as statistical associations rather than evidence of causal relationships.

Overall, the results emphasize the need for a more inclusive and equitable ap-
proach to development in the Western Balkans—one that prioritizes reducing health
and social disparities alongside economic growth. A more accurate reflection of human
development must capture the lived experiences of all segments of society, particularly
vulnerable and disadvantaged groups. Addressing inequalities in their various forms
remains a central challenge for achieving sustainable and equitable human develop-
ment, not only in the Western Balkans but globally.
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APPENDIX A
Table A1. Skewness and kurtosis tests of normality
Variable Obs?(r’\'l;’;ions Pr(skewness) (kur::)sis) Adj chi2(2) Prob>chi2
HDI 25 0.8483 0.6255 0.27 0.8716
GDP 25 0.2902 0.7594 1.31 0.5186
LE 25 0.8410 0.9916 0.04 0.9800
Gini 25 0.6133 0.6313 0.50 0.7773
LEI 25 0.3023 0.6321 1.40 0.4955

Source: Authors
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Table A2. Variance inflation factor values

Variable VIF 1/VIF
GDP 3.66 0.273552
LE 2.85 0.350609
Gini 1.79 0.558863
LEI 1.19 0.837822
Mean VIF 2.37

Source: Authors

Table A3. White's test for heteroskedasticity

Test Statistic chi2(14) = 16.65 Prob > chi2 =0.2755
Null Hypothesis (Ho) Homoskedasticity
Alternative Hypothesis (H;) Unrestricted heteroskedasticity

Source: Authors

Table A4. Cameron and Trivedi's information matrix (IM) test decomposition

Source chi2 df p-value
Heteroskedasticity 16.65 14 0.2755
Skewness 472 4 03172
Kurtosis 1.35 1 0.2461
Total 2271 19 0.2502

Source: Authors

Table A5. Hausman specification test for fixed and random effects models

Variable Fixetzbc)oeff. Random Coeff. (B) Dif(f:r;;\ce sqrt(gti:?é‘:; ?;;"B))
GDP 5.81e-06 8.38e-06 -2.58e-06 -

LE 0.0052605 0.012276 -0.0070155 0.0036155

Gini 0.0003721 -0.0025183 0.0028904 0.000343

LEI -0.0100689 -0.007086 -0.0029829 0.002476

Source: Authors

b = Consistent under H  and H ; obtained from xtreg.
B = Inconsistent under H , efficient under H; obtained from xtreg.
Test of H,: Difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)A(-1)1(b-B) = 248.09 ; Prob > chi2 = 0.0000
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