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Abstract. This study examines the socio-economic determinants of territorial
inequality in the regions of Kazakhstan using the dynamic panel data method.
The analysis focuses on differences in income and living standards, as well as the
role of macroeconomic and social factors, including health, inflation, youth un-
employment, and poverty levels. The empirical framework is based on a dynamic
panel model calculated using the System Generalized Method of Moments (Sys-
tem GMM), which allows for endogeneity, unobserved regional heterogeneity, and
persistence effects.

The dataset covers observations at the regional level for the period 2001-2024,
subject to data availability. The results show that improving the health status of
the population and reducing poverty contribute to reducing territorial differenc-
es, while inflationary pressures and youth unemployment exacerbate regional
inequality. The results obtained emphasize the importance of a coordinated so-
cio-economic policy aimed at strengthening human capital and social protection
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mechanisms as effective tools for reducing territorial inequality.
Keywords: territorial inequality; health capital; socioeconomic development;
Kazakhstan.
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Amnpgarna. by 3epTTey TUHAMUKAJBIK TAHEBIIK ISPEKTep dIICiH KOaHa OThI-
poin, Kasakcran aliMakTapbIHIAFbl ayMaKTBIK TCHCI3MIKTIH OJIEYyMETTiK-9KOHOMH-
KaJIbIK JeTepMUHAHTTApBIH 3epTTeiiai. Tangay Tabbic eH eMip Cypy AeHreiiHiH
aflpIpMAaIBLUIBIFBIHA, COHIAl-aK AeHCayIIbIK CaKTay, HHQIIAIHS, )KACTap apaChIHIAFbI
JKYMBICCBI3IIBIK JKOHE KENCHIIK IEHIeHiH Koca ayFaHaa, MaKpPOAKOHOMMKAIIBIK
JKOHE OJIEYMETTIK (DaKTOpJIApIbIH peJliHe OarbITTalFaH. OMIMPHKAIBIK HeETi3
DHAOTEHITIKKe, OaKbUTAHOAHTHIH alfMaKTBIK TeTePOTESHATIKKE XKOHE TYPAKTBIIBIK
ocepiiepine MyMKiHmIK OepeTiH Momentrepnin JKyitenik JKanmbuianran OmiciH
(System GMM) naiifianana OTHIPBIT €CENTENTSH THHAMHUKAJIBIK TAHEIb 1K MOJICITh-
re HET13/IeJIre .

JepexTep ®KHUHaFbl JEpEKTEPIiH KOIKETIMAUIITiH eckepe oTbipbim, 2001-2024
KBUIIAP apaJIbIFbIHAAFbl aMAKTHIK ICHreli1eri Oakpuiaynap s KaMTuabl. HoTrkenep
XaJIBIKTBIH JICHCAYJIBIFBIHBIH JKaKCcapybl MEH KEACHIIKTIH TOMEHACYi ayMaKTBIK
alBIPMAITIBUTBIKTAPIBIH TOMEH/ICYIHE BIKIAJ €TETIHIH KopceTel, ajl HH(ISIUSITBIK
KBICHIM MEH KacTap apachIHAarbl )KYMbICCHI3IIbIK aifMaKThIK TEHCI3MIKTI KYIISHTETi.
AJBIHFaH HOTHIXKEJIep ayMaKThIK TCHCI3IIKTI TOMCHICTYAIH THIMII KYpallbl pETiH/IE
aJlaMU KalTUTaIbl J)KOHE QJICYMETTIK KOpFay TETIKTEepiH HBbIFalTyFa OaFbITTaJIFaH
YHIIECTIPIITeH QJICYMETTIK-D)KOHOMUKAIIBIK CasiCATThIH MaHBI3IbUIBIFBIH KOPCETE/II.
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AHHOTanus. B JaHHOM MHCCIEIOBAHMM pAcCMaTPUBAIOTCS COLUANBHO-
HSKOHOMUYECKHE JETEPMHHAHTHl TEPPUTOPHAIBHOIO HEPAaBEHCTBA B PETHOHAX
KaszaxcTaHa ¢ HCHONB30BaHHEM METOAA JUHAMMUYECKUX ITAHENIBHBIX JAHHBIX.
OcHOBHOE BHHMAHME B aHAJIM3€ YJICHACTCS PAa3NUUUsAM B JOXOIAX U YPOBHE
XKU3HH, a TAKKE POIH MAKPOSKOHOMUYECKHUX U COLIMAIBHBIX (PaKTOPOB, BKIHOUAs
3/[paBOOXpaHEHUe, HHEOIANUI0, 0e3padoTULly CpeAu MOJIOAEKU U YPOBEHb
OeqHOCTH. OMIHMpUYEcKas OCHOBA OCHOBAHA Ha JUHAMHYECKON IaHEIbHOI
MOJIETH, PACCUYUTAHHOW C HCIOIB30BAHMEM CHCTEMHOTO OOOOLICHHOI'O0 METOAa
MOMEHTOB (System GMM), KOTOpBIN yYUTHIBAET HHIOTCHHOCTb, HEHAOIIOAAEMY IO
PETHOHATBHYI0 HEOJHOPOAHOCTD U 3(h(heKThl HOCTOSHCTBRA.

HaOop naHHBIX OXBaTbIBaeT HAOIIOACHUS HAa PETHOHATIBHOM YPOBHE 3a MEPHOJ
2001-2024 rr., mpu YCIOBUH HAJIMUUS JAHHBIX. Pe3ynbraThl OKa3bIBAIOT, YTO YIyd-
HIEHHE COCTOSHHMS 3/I0POBBSI HACENIEHUS U COKpAICHHE OEAHOCTH CIIOCOOCTBYIOT
YMEHBIICHUIO TEPPUTOPUATIBHBIX PA3NUyuii, B TO BpeMs Kak MH(IAMOHHOE JaB-
neHre ¥ 0e3padoTHIIa Cpelr MOJIOJEKHN YCYTYOISIFOT pPerHOHabHOE HEPaBEHCTRBO.
INomyueHHbIe pe3yabTaThl MOUYEPKUBAIOT BAXKHOCTh CKOOPIUHUPOBAHHOI COIHANb-
HO-3KOHOMHYECKO! MONUTUKHY, HAPABICHHON Ha YKPEIUICHHUE YETOBEUECKOTO KaIlH-
Taja ¥ MEXaHU3MOB COLMATIBHOM 3aIUTHI KaK 3(h(hEKTUBHBIX HHCTPYMEHTOB CHIDKE-
HUSI TEPPUTOPHATIBHOTO HEPAaBEHCTBA.

Knrouegvie cnosa: meppumopuanvroe Hepagencmeo, Kanumai 30pagooxpare-
HUS, COYUATbHO-IKOHOMUYecKoe pazeumue, Kasaxcman.

Introduction

Territorial inequality is a persistent problem in modern economies, manifested
in regional differences in income, poverty, health care, and employment. Economic
research is increasingly recognizing that inequality is not only the result of
economic problems in general, but also a reflection of people's daily lives.

The object of the research is the socio-economic development of regions and
interregional differences formed by the level of development of socio-economic
infrastructure.

The aim of the study is to assess the impact of socio-economic infrastructure,
particularly healthcare expenditure, on territorial inequality in the regions of
Kazakhstan using regional panel data for 2001-2024. The study also seeks to
identify how inflation, youth unemployment and poverty depth influence the
dynamics of regional inequality.

The scientific novelty of the study is determined by three aspects. First, the
article uses long-term regional panel data for Kazakhstan to assess territorial
inequality at the subnational level. Second, it examines the role of healthcare
expenditure as an element of socio-economic infrastructure that may influence
regional income inequality through human capital and access to basic services.
Third, the study compares several econometric specifications, including pooled
OLS, fixed effects and random effects models, in order to test the stability of the
relationship between social factors and the Gini coefficient. This makes it possible
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to clarify how healthcare expenditure, inflation, youth unemployment and poverty
depth are associated with territorial inequality in the regions of Kazakhstan.

For this purpose, an econometric framework based on regional panel data
was applied, with the Gini coefficient used as the dependent variable. The main
estimation strategy relies on a dynamic panel approach, while OLS, fixed effects
and random effects models are used as supporting robustness checks to assess the
direction and stability of the relationships.

The Gini coefficient is an indicator that summarizes income distribution and
social polarization, taking into account inflation, poverty, unemployment, and
the availability of public goods. From the point of view of regional development,
inequality is related to the state of social and economic infrastructure, especially
healthcare and the labor market.

Investment in health care is important not only from a social perspective,
but also for the development of human capital, which affects economic activity,
productivity and income stability. Inadequate health care funding makes people
more vulnerable, reduces their participation in the economy and increases regional
inequality in the long term.

Inflation affects regions and social groups differently, reducing the purchasing
power of incomes and particularly affecting poor families. In conditions of high
inflation, social stratification intensifies, as price increases for basic goods and
services have a greater impact on the consumption patterns of the poor.

The labour market, especially youth unemployment, plays an important role
in shaping socio-economic inequality. Limited access to stable employment for
young people leads to the reproduction of poverty from generation to generation,
increases migration from remote regions and reduces the tax base of territories.
High youth unemployment reduces opportunities for future economic growth in
regions and increases income inequality between regions.

The poverty rate is a key factor in inequality, reflecting not only a lack of income
but also limited access to social and economic opportunities. In the regions, poverty
is linked to a lack of infrastructure, weak development of local labour markets and
low economic diversification, which increases households' dependence on informal
and low-paid employment.

Supporting assessments (FE/RE, pooled OLS and stability tests) are performed
to verify the stability of the conclusions. The results obtained show a statistically
significant positive impact of investment in healthcare on reducing regional
inequality while controlling for inflation, youth unemployment and poverty depth.

Table 1. Review of the research structure and analytical base

Element Description
The purpose of the study Territorial inequality and socio-economic infrastructure
Geographical coverage Regions of Kazakhstan
Time period 2001-2024
The data structure Regional panel data (unbalanced)
The dependent variable Gini coefficient
The main explanatory variable Health expenditure (log)
Control variables Inflation, youth unemployment, poverty gap
Methods Pooled OLS, Fixed Effects, Random Effects, Hausman test
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Key methodological issue Unobserved regional heterogeneity and robustness of panel
addressed estimates

Relevance to politics Regional social investment Strategy

Note: compiled by the authors

Territorial inequality remains a persistent problem for many countries with
economies in transition and emerging market economies, reflecting uneven socio-
economic development across regions. Differences in income levels, access to
social services, employment opportunities and living standards continue to shape
spatial disparities and limit inclusive regional growth. Understanding the causes of
territorial inequality is therefore essential for the development of effective regional
and social policies.

Existing empirical studies emphasise that regional differences are closely
linked to a combination of macroeconomic conditions and social factors. However,
despite the growing number of studies on regional inequality, several important gaps
remain in the context of Kazakhstan. First, most existing studies examine territorial
disparities either from a general macroeconomic perspective or through separate
indicators of regional development, while the role of socio-economic infrastructure,
particularly healthcare expenditure, remains insufficiently explored at the regional
level. Second, previous research rarely combines healthcare investment, inflation,
youth unemployment and poverty depth within one empirical framework. Third,
there is limited evidence based on long-term regional panel data for Kazakhstan that
allows both cross-regional and time dynamics of inequality to be assessed. Therefore,
this study differs from previous works by focusing specifically on the relationship
between healthcare expenditure and territorial inequality using regional panel data
for Kazakhstan for 2001-2024.

Figure 1. Conceptual framework: Socio-economic determinants of territorial
inequality

Note: compiled by the authors

This study examines the socio-economic determinants of territorial inequality
in the regions of Kazakhstan. The analysis focuses on key macroeconomic and
social indicators, including health status, inflation, youth unemployment and
poverty levels, to assess their dynamic impact on regional differences. To account
for unobserved regional heterogeneity, the study applies fixed effects and random
effects panel models, while pooled OLS is used as a baseline specification.

Using regional-level data covering the period from 2001 to 2024, where
available, the article provides a new empirical understanding of the mechanisms
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shaping territorial inequality in Kazakhstan. The findings complement the
literature by providing examples from countries with economies in transition and
highlight the policy relevance of coordinated socio-economic measures aimed
at reducing regional disparities. The results can be used in the development of
regional development strategies aimed at strengthening human capital, stabilising
macroeconomic conditions and reducing poverty.

Literature review

The following basic theoretical economic models and concepts are used in the
research: human capital theory [1]; health capital theory [2]; selection theory [3];
social mobility theory [4]; intergenerational mobility theory [S]; participation theory
[6]; segregation theory [7]; economic models of social interaction theory [8].

Previous works often note that investments in social and economic infrastructure
are important for determining the development paths of regions and reducing
inequality between territories. Analysis of healthcare expenditure data shows that
increased government spending can reduce income inequality by improving human
capital and labour productivity. However, the strength and direction of this effect
depend on the quality of institutions and the methods of resource allocation between
regions. A major shortcoming of these studies is their focus on national averages,
without taking into account regional differences and the possible relationship
between public spending and inequality indicators.

Despite the growing body of literature, several issues remain unresolved. First,
there is little data that simultaneously examines health care investment in a single
analysis to explain inequality between territories. Second, previous studies often
do not take into account interrelationships and changes over time, which can distort
the results. Third, the lack of analysis of regional data over several years limits the
scope of the analysis.

Comparable studies have been conducted around the world (see overview),
but many of them have focused on specific aspects of the problem. Although
comprehensive approaches similar to those adopted by the Scandinavian countries
do exist, their applicability to the context of Kazakhstan is not always guaranteed
due to significant cultural, economic and historical differences.

Figure 2. Network visualization of key scientific publications and their
interrelationships on the research topic (according to Litmaps data)
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Inthe field of health and access to services (important for regional policy), research
shows a strong link between socio-economic status and the quality/accessibility
of medical services: in transition economies (including Kazakhstan), there are
pronounced regional differences, which are exacerbated by a lack of infrastructure
and a gap in the distribution of human and financial resources. Local studies in
Kazakhstan confirm this for a number of indicators of access and health outcomes
[9]. Modern reviews also highlight the growing interest in ESG/sustainability in the
hotel industry as a factor of competitiveness and regional development [10].

Modern economic geography focuses on the phenomenon of "left-behind places".
Rodriguez-Pose [11] argues that ignoring territorial inequality leads to institutional
instability. Research shows that the convergence of regions in developing economies
has slowed down. For example, publications in Regional Studies and the Cambridge
Journal of Regions, Economy and Society demonstrate that digitalization and
agglomeration effects often widen the gap between the center and the periphery
rather than narrow it [11, 12, 13].

In the post-pandemic period (2020-2024), the number of papers linking
government spending on healthcare to the Gini index has increased dramatically.
New empirical evidence confirms that it is not the amount of funding itself, but its
allocation (distribution) that affects the reduction of inequality [14].

The latest trend is the study of ‘everyday lived economics.” Authors [15; 16]
criticise the exclusive use of macro indicators, suggesting that consideration be given
to how households actually experience inflation, access to services, and shocks [17].
In the context of healthcare, this means that even with formal insurance, real (‘out-
of-pocket’) costs and time spent on obtaining care create hidden inequality that is not
captured by the standard Gini coefficient.

Some studies emphasise that investment in socio-economic infrastructure plays
a key role in reducing territorial inequality. Analysis of panel data shows that the
development of both social and economic infrastructure is associated with a reduction
in income inequality in provinces and regions.

For example, [18] research has demonstrated that infrastructure improvements
lead to a significant reduction in income inequality between provinces, with the effect
manifesting itself both through increased access to services and through expanded
employment opportunities. Empirical data on the impact of infrastructure on regional
development also showed that public services and access to communal infrastructure
contribute to the growth of low-income households' incomes, reducing the gap
between different territories. A study [19] found that access to basic infrastructure
stimulates educational attainment and health improvements, which in turn increases
incomes and reduces economic inequality between urban and rural areas.

It is equally important to consider spatial justice as a conceptual framework
linking infrastructure and territorial inequality. According to recent theoretical
research, the equitable distribution of infrastructure resources is an integral part
of overcoming territorial asymmetries, since it is access to quality roads, schools,
hospitals and digital networks that determines the real potential for economic and
social inclusion for residents of peripheral areas [20]. In the context of regional
development policy, international experience shows that targeted investments
in infrastructure improve the competitiveness of lagging regions and promote
their integration into national markets. An analysis of Kazakhstan's regional
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policy, for example, shows that bridging the infrastructure gap is one of the key
tools for reducing territorial differentiation and stimulating economic activity
in peripheral areas [21].

Thus, contemporary literature confirms that the development of socio-economic
infrastructure not only stimulates economic growth but also serves as a mechanism
for reducing territorial inequality, especially when investments are directed towards
improving access to basic services, upgrading digital and transport networks, and
strengthening human capital. These effects are amplified when infrastructure policy
is combined with measures to support innovation and local economic activity,
creating conditions for more equitable and sustainable territorial development.

Materials and methods

This paper uses a quantitative econometric approach to study the impact of
various socio-economic and infrastructural parameters on territorial inequality in the
regions of Kazakhstan.

The calculations are based on panel data covering socio-economic indicators for
17 regions of Kazakhstan for the period from 2001 to 2024. The analysis is based
on official regional statistics for several years. This is necessary in order to take
into account differences in economic development between different regions, both
between themselves and over time. The choice of the regional level of research is
due to the fact that it is most suitable for studying differences in income and social
insecurity of the population in different parts of the country.

The data were obtained from official statistical sources of the Republic of
Kazakhstan, including regional socio-economic statistics published by the Bureau
of National Statistics. The Gini coefficient is measured as an index ranging from
0 to 1. Healthcare expenditure is expressed in national currency and transformed
into a natural logarithm to reduce scale effects and improve the interpretation of
the regression coefficients. Inflation is measured using the consumer price index.
Youth unemployment is measured as a percentage of the economically active youth
population. Poverty depth reflects the average shortfall of the income of the poor
from the poverty line and is used as an indicator of social vulnerability.

The time period of analysis is limited to 2001 and 2024, which is due to the
availability of data on the key variable —the Gini coefficient as a measure of inequality.
The Gini coefficient, which reflects income differences and socio-economic
polarisation in the region, was chosen as the main indicator. This coefficient is useful
because it allows for the influence of key economic processes, such as changes in
income, poverty levels, and the state of the labour market. The analysis of consumer
prices does not take into account differences in the cost of goods and services between
regions. In this regard, it is assumed that price dynamics within each region are the
same for the period under review. The data were subjected to descriptive/statistical
analysis to assess the reduction in inequality: Gini, Fund, ConsInc, Infl, Unempl,
PrMin, UnderPrMin, Poverty depth, Poverty severity, Gini coefficient by 20 per cent
(deciles) groups, index, Proportion of the population with incomes below the cost
of the food basket, Population size, Urban population, Rural population, GRP per
capita, Employed population, thousand people, Labour force (Economically active
population) of the youth labour market (aged 15-34) 6 thousand people, Persons not
in the labour force, Labour force, Youth unemployment rate (aged 15-24), Youth
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unemployment rate (aged 15-34), Unemployed population, thousand persons,
Number of young people, Healthcare expenditure.

The model includes the following factors that may explain the situation: healthcare
expenditure (as an indicator of investment in human capital and the quality of social
infrastructure), inflation (as an indicator of economic instability and changes in the
purchasing power of the population), youth unemployment (as an indicator of labour
market problems in the region), and poverty (as an indicator of social insecurity).

To determine the relationship between these factors, the study applies panel
regression analysis. Pooled OLS is used only as a baseline model, while fixed effects
and random effects specifications are applied to account for regional heterogeneity.
The fixed effects model is treated as the main specification because it controls for
unobserved time-invariant regional characteristics that may influence territorial
inequality.

The model is represented by the following equation:

Gini = f (Inhealth, infl, youth_UN, poverty_gap)
where:

Gini is the dependent variable reflecting the level of income inequality in the
region;

Inhealth is the natural logarithm of healthcare expenditure;

infl is the inflation rate;

youth_UN is the youth unemployment rate;

poverty_gap is the poverty depth indicator.

To verify the accuracy of the results, the basic conditions of the OLS were
checked, such as the absence of strong correlations between factors, equal variance of
residuals, and the correctness of the selected model. If different variances of residuals
are detected, special methods are applied to increase the reliability of statistical
conclusions. Residuals are also analysed to assess model fit and the stability of the
results.

It should be noted that the use of aggregated regional data has its limitations,
as differences within regions may go unnoticed. In addition, some factors may be
interrelated, which requires careful interpretation of cause-and-effect relationships.

Nevertheless, the method used allows us to identify important statistical
relationships between socio-economic factors and the dynamics of territorial
inequality. This is consistent with the objectives and tasks of the study.

The empirical strategy is based on panel regression analysis. At the first stage,
pooled OLS is used as a baseline model to identify the general association between
healthcare expenditure and the Gini coefficient. At the second stage, fixed effects and
random effects models are applied to account for unobserved regional heterogeneity.
The fixed effects model is treated as the main specification because it allows
controlling for time-invariant regional characteristics that may influence inequality,
such as geographic location, historical development patterns and structural differences
between regions. The random effects model is used as a complementary robustness
check. The choice between fixed and random effects is additionally assessed using
the Hausman test.
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The dependent variable is the Gini coefficient, which is used as a measure of
regional income inequality. In addition to pooled OLS, fixed effects and random
effects models, the study applies GMM-based dynamic panel estimation to account
for persistence in inequality and potential endogeneity of the explanatory variables.

Socio-economic characteristics, including GRP per capita, public and private
healthcare expenditure, and the Gini coefficient as an indicator of economic
inequality, are used as control variables at the regional level. Inflation is measured
using the consumer price index.

Results and Discussion

The empirical results confirm that socio-economic factors play an important
role in shaping territorial inequality in the regions of Kazakhstan. The analysis was
conducted in several stages: descriptive statistics, pooled OLS regression, fixed
effects regression, random effects regression and the Hausman test. The fixed effects
model is used as the main specification, while pooled OLS and random effects results
are interpreted as supporting robustness checks.

The empirical analysis was carried out in several stages. First, descriptive statistics
were calculated to show the distribution of the main variables. Second, pooled OLS
regression was estimated as a baseline specification. Third, fixed effects and random
effects models were applied to account for regional heterogeneity. Finally, the
Hausman test was used to compare the fixed and random effects specifications. The
fixed effects model is used as the main model for interpretation, while pooled OLS
and random effects results are treated as robustness checks.

Table 2. Descriptive statistics

VarName Obs Mean SD Min Max
gini 367 0.267 0.042 0.16 0.43
Inhealth 208 17.091 0.797 15.27 19.10
infl 382 108.458 3.908 103.20 127.10
youth UN 408 7.301 5.860 0.00 33.60
poverty gap 378 3.055 4.792 0.00 24.00

Table 2 shows that the average value of the Gini coefficient is 0.267, indicating a
moderate level of income inequality across the observed regional sample. The variation
in healthcare expenditure, expressed in logarithmic form, confirms substantial
differences in social infrastructure financing across regions and years. Inflation
demonstrates relatively lower dispersion compared with youth unemployment and
poverty depth, which suggests that labour market and poverty indicators vary more
strongly across regions. These descriptive results justify the use of panel models that
can capture both regional and temporal differences.

Table 3. OLS regression, the dependent variable is the Gini coefficient, and the
independent variable is the natural logarithm of healthcare expenditure (Inhealth)

gini Coefficient Std.error t P>t [95% conf. interval]
Inhealth -0.0088 0.0031 -2.84 0.005 -0.0150 -0.0027
_cons 0.4099 0.0532 7.70 0.000 0.3049 0.5148
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The simple OLS regression shows a negative and statistically significant
relationship between healthcare expenditure and the Gini coefficient. This means
that, when considered separately, higher healthcare expenditure is associated with
lower income inequality. However, this model does not control for other socio-
economic factors or unobserved regional characteristics. Therefore, the result
should be interpreted as preliminary and should be verified using extended panel
specifications.

Table 4. Pooled OLS regression, the dependent variable is the Gini coefficient,
and the independent variables are the natural logarithm of healthcare expenditure
(Inhealth), Youth UN is the unemployment rate among youth aged 15-25,
Poverty gap

gini Coefficient Std.error t P>t [95% conf. interval]
Inhealth -0.0008 0.0039 -0.21 0.831 -0.0087 0.0069
infl 0.0012 0.0007 1.73 0.085 -0.0002 0.0025
youth UN 0.0026 0.0008 3.48 0.001 0.0011 0.0041
poverty_gap 0.0006 0.0015 0.46 0.647 -0.0023 0.0037
_cons 0.1289 0.1009 1.28 0.208 -0.7015 0.3281

In the pooled OLS model with control variables, the coefficient of healthcare
expenditure becomes statistically insignificant. This suggests that the direct
relationship between healthcare expenditure and inequality may be influenced by
other socio-economic factors. At the same time, youth unemployment has a positive
and statistically significant coefficient, indicating that regions with higher youth
unemployment tend to have higher income inequality. Inflation is positive and weakly
significant, while poverty depth is not statistically significant in this specification.
Since pooled OLS does not account for unobserved regional heterogeneity, these
results are used only as a baseline comparison.

Table 5. Regression by Fixed Effects (within) regression, the dependent variable
is the Gini coefficient, and the independent variables are the natural logarithm of
healthcare expenditure (Inhealth), Youth UN is the unemployment rate among youth
aged 15-25, Poverty gap

gini Coefficient Std.error t P>t [95% conf. interval]
Inhealth -0.0145 0.0044 -3.34 0.001 -0.0231 -0.0059
infl 0.0016 0.00043 3.72 0.000 -0.0002 0.00243
youth_ UN -0.00003 0.00075 -0.04 0.968 -0.0015 0.0015
\poverty gap|  0.0024 0.0011 2.30 0.023 0.0003 0.0045
_cons 0.3309712 0.912843 3.63 0.000 0.1508 0.5110
Sigma_u 0.3014708
Sigma_e 0.02133114
rho 0.66637609 (fraction of variance due tou_1)
Ftestthat allu 1=0: F (15, 188) =21.58; Prob>F=0.0000

The fixed effects model provides the main empirical results of the study. The
coefficient of healthcare expenditure is negative and statistically significant, which
confirms that an increase in healthcare expenditure is associated with a decrease

KasaxcraH CneKrp HayuHblii xypHan. 2026/2 (114)


https://journal-ks.kisi.kz/index.php/ks/index

in regional income inequality. This result supports the assumption that healthcare
expenditure, as an element of socio-economic infrastructure, may contribute to
reducing territorial inequality by improving human capital and access to basic
services. Inflation has a positive and statistically significant coefficient, indicating
that price instability contributes to higher inequality. Poverty depth is also positive
and significant, confirming that social vulnerability is directly related to income
differentiation across regions. Youth unemployment is not statistically significant in
the fixed effects model, which means that its influence is less stable after controlling
for region-specific characteristics.

Table 6. Regression by Random effects (within) regression, the dependent
variable is the Gini coefficient, and the independent variables are the natural
logarithm of healthcare expenditure (Inhealth), Youth UN is the unemployment rate
among youth aged 15-25, Poverty gap

gini Coefficient Std.error t P>t [95% conf. interval]
Inhealth -0.0103 0.0041 -2.52 0.012 -0.0183 -0.0023
infl 0.0015 0.0004 3.47 0.001 0.0007 0.0024
youth UN 0.0007 0.0007 0.98 0.330 -0.0007 0.0021
\poverty gap 0.0022 0.0011 2.04 0.041 0.00008 0.0044
_cons 0.2591 0.0884 2.93 0.003 0.08568 0.4325
Sigma_u 0.01894751
Sigma_e 0.02133114
rho 0.44102795 (fraction of variance due to u_1)

The random effects model generally confirms the direction of the main results.
Healthcare expenditure remains negatively associated with the Gini coefficient,
while inflation and poverty depth show positive and statistically significant effects.
This supports the robustness of the main conclusion that social infrastructure and
macroeconomic stability are important for reducing territorial inequality. However,
because regional characteristics may be correlated with the explanatory variables,
the random effects model is interpreted as a complementary specification rather than
the main model.

Table 7. Perform a Durbin—-Wu—Hausman test to discriminate between random
effects and fixed effects. The dependent variable is the Gini coefficient (gini), and the
independent variables are the natural logarithm of healthcare expenditure (Inhealth),
Youth UN — the unemployment rate among young people aged 15-25, and Poverty
gap (depth of poverty)

gini Coefficient Std.error t P>t
linhealth -0.0145 -0.0103 -0.0042 0.0015
infl 0.00158 0.0015 0.00004
youth_UN -0.00003 0.0007 -0.0007 -0.0022
poverty gap 0.00243 0.0023 0.0002
_cons 0.2591 0.0884 2.93 0.003
B=Consistent under HO and Ha; obtained from xtreg. B=Inconsistent under Ha, efficient under
HO; obtained from xtreg.
Test of HO: Difference in coefficiencets not sistematic
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Chi2(4)=(b-B)*(V_b-V-_B)(-1)(b-B)=7.75
Prob> Chi2=0.1011 (V_b-V-_B) is not positive definite)

The results of the analysis indicate a complex interaction of socio-economic
factors that shape territorial inequality.

The Hausman test results indicate that the differences between fixed and random
effects estimates are not systematic at the conventional 5% significance level. This
suggests that the random effects specification may be used as a complementary
robustness check. However, given the possibility of persistence in inequality and
potential endogeneity between healthcare expenditure and regional inequality, the
dynamic panel approach remains the preferred specification for interpreting the main
results.

Figure 3. Dynamics of regional inequality in Kazakhstan (2001-2024)

Note: compiled by the authors

Healthcare and income equality:

There is an inverse relationship between healthcare spending and the Gini
coefficient. This means that investments in public health are likely to reduce
income inequality. Healthcare should be viewed as an investment in human capital
that strengthens the socio-economic foundation, stimulates economic activity, and
ensures income stability for families. Regions that prioritise healthcare funding tend
to have a more equitable distribution of income among their residents. Consequently,
social policy plays a key role in mitigating disparities between regions.

Inflation and its impact:

Inflation, on the other hand, affects the Gini coefficient, contributing to growing
income inequality. When prices rise, this disproportionately affects the most vulnerable
segments of the population, weakening their purchasing power and widening the
social divide. This problem is most acute in regions with a high proportion of low-
income families, where inflation becomes a catalyst for poverty and inequality.

Youth unemployment:

The level of youth unemployment is also linked to an increase in the Gini
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coefficient. Youth unemployment perpetuates socio-economic inequality by limiting
young people's access to employment and stable income. This indicator highlights
that the labour market is an important channel for the formation of regional disparities,
which must be taken into account when implementing active employment policies.

Poverty and inequality:

The impact of poverty on income inequality is clearly evident: regions with a
higher proportion of the population living below the poverty line experience greater
social polarisation. This suggests that poverty should be considered a causal factor
in territorial inequality. There is a close link between poverty and inequality, which
requires comprehensive social support measures alongside diversification of the
regional economy.

In summary, territorial inequality is shaped by a multitude of interrelated socio-
economic factors.

Limitations

Despite its contributions, this study has a number of limitations that should be
acknowledged. First, empirical analysis is limited by data availability, leading to
regional sample imbalances and the exclusion of certain regions or time periods.
Despite its contributions, this study has a number of limitations that should be
acknowledged. First, the empirical analysis is limited by data availability, leading
to an unbalanced regional panel and the exclusion of certain observations. Future
research could benefit from using more complete and disaggregated regional or
household-level datasets.

Second, the analysis focuses on a selected set of socio-economic indicators.
Although these variables reflect key mechanisms affecting territorial inequality,
additional factors such as the quality of institutions, fiscal decentralisation or spatial
spillovers were beyond the scope of this study. Future research could expand the
scope by incorporating spatial econometric methods to account for interregional
interactions and spillover processes.

Finally, alternative methodological approaches, including panel quantile
regression or mixed methods, could provide deeper insights into the heterogeneous
impact of socio-economic determinants in regions with different levels of
development. Such additions would deepen the understanding of the dynamics of
territorial inequality in countries with economies in transition and complement the
findings of this study.

Conclusion

This study examined the socio-economic determinants of territorial inequality
in the regions of Kazakhstan using regional panel data for 2001-2024. The main
objective was to assess how healthcare expenditure, inflation, youth unemployment
and poverty depth are associated with changes in the Gini coefficient.

The results show that healthcare expenditure has a negative and statistically
significant relationship with regional income inequality in the fixed effects model.
This confirms the importance of socio-economic infrastructure, particularly
healthcare, as a factor that may contribute to reducing territorial disparities. Inflation
and poverty depth have positive and statistically significant effects, indicating
that macroeconomic instability and social vulnerability increase inequality across
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regions. The effect of youth unemployment is less stable, as it is significant in the
pooled OLS model but not confirmed in the fixed effects specification.

The findings contribute to the literature by providing empirical evidence from
Kazakhstan and by showing that territorial inequality should be analysed not
only through income indicators but also through access to social infrastructure
and vulnerability factors. Therefore, the policy implications should be directly
linked to the statistically confirmed results. Since healthcare expenditure shows a
negative association with inequality, regional policy should prioritise equal access
to healthcare services and more balanced financing of social infrastructure. Since
inflation and poverty depth increase inequality, targeted social protection and anti-
poverty instruments should be strengthened in regions with higher vulnerability.

At the same time, the study has several limitations. The empirical analysis
is constrained by data availability and the unbalanced structure of the regional
panel. Future research may expand the model by including institutional quality,
fiscal decentralisation, spatial spillover effects and more disaggregated household-
level data. Despite these limitations, the results confirm that reducing territorial
inequality in Kazakhstan requires not only economic growth but also stronger social
infrastructure and more targeted regional policy instruments.
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