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Abstract. In the current social conditions, the problems of inequality associated with the uneven distri-
bution of income in society is an important research problem. Thus, it is necessary to investigate the level
of regional differences in income distribution in developing countries like Kazakhstan. The study aims to
assess the influence of income, social expenditures, and inequality in the distribution of education and
education costs between different regions of Kazakhstan. Unlike previous scientific papers in this area,
this paper uses panel data on the distribution of human capital and income in 17 regions of Kazakhstan.
The methodological framework of the research is represented by methods of statistical assessment of
economic inequality, such as the indicator of differentiation, reflecting the degree of social and economic
inequality. Based on the proposed methodology, we analysed the disparity in the level of education and
obtained data on the standard deviations of the distribution of education for the population of the re-
gions of Kazakhstan. According to these data, inequality changes over time and affects the distribution of
education and education costs between different areas. Income inequality is slightly higher in Karaganda
and East-Kazakhstan regions; other areas have a more equitable income distribution by about 0.05 Gini
coefficients. The regression specification shows that large megacities like Shymkent, Almaty, and Astana
have a more significant influence, while Mangystau and North-Kazakhstan regions have minor power. The
obtained results emphasise the importance ensuring access to education for reducing regional dispari-
ties and achieving stability in income distribution.
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OueHKa HepaBeHCTBa pacnpeaeneH1sa A0X040B U 06pa3oBaHuUs
B pernoHax KasaxcraHa

AHHoTaums. BaxxHol coumanbHoM NpobneMoit aBAseTCs BONPOC HEPAaBHOMEPHOIO pacnpeaeneHuns LoxXo-
[0B. B CBS3M C 3TMM aKTyanbHbIM CTAHOBUTCS M3yYEHUE PErMOHasbHbIX Pa3Nnynii B pacnpeLeneHmm LoXo-
[l10B B Pa3BMBAOLIMXCA CTPaHaX, TakMx Kak KasaxcraH. Llenb uccnenoBaHus — oLEHKa BAMSIHUS LOXOA0B, CO-
LManbHbIX pacxofoB M HEPaBEHCTBA Ha 06pa3oBaHMeE M 3aTpaTbl HA 06pa3oBaHME B PA3/IMYHbIX PErMOHaXx
KasaxctaHa. B otnmume oT npeablaywmnx Hay4YHbiX paboT B 3101 061aCTW, B AAHHOM CTaTbe aHAM3UPYHOTCS
naHesbHble JAHHbIE O pacrnpefeneHMM YelloBeYeCKOoro Kanurtana uM AoxopoB B 17 pervoHax KasaxcraHa.
[lns cTaTUCTMYECKOW OLEHKM MCMONb30BaH NoKasaTenb AnddepeHumaLmm, OTpaxKatoLWmii cTeneHb coLmarb-
HOro M 3KOHOMMYECKOro HepaBeHCTBa. Ha ocHOBE MpeasioKeHHOM MEeTOAMKM MPOAHANM3UPOBAHbI Pasn-
yns B ypoBHe 06pa3oBaHus. COrnacHo NoayYyeHHbIM AaHHbIM, HEPABEHCTBO MEHAETCS C TEeYEHWEM BPEMEHM
M BNUSIET KaK Ha 06pa3oBaHMe, TaK M Ha 3aTpaTbl Ha 06pa3oBaHMe B pa3nnyHbix chepax. HepaBeHCTBO AOX0-
[L0B HECKONbKO Bbilwe B KaparaHaMHcKkoM u BoctouHo-KazaxcraHckoi obnactax; B ApYrMx perMoHax foXob
pacnpeneneHol 6onee paBHoMepHo, npuMepHo Ha 0,05 koadduumneHTa xuHu. Cneundurkaums perpeccmum
MOKa3bIBAET, YTO B KPYMHbIX Meramnonamncax, Takmx kak LLbiMkeHT, AnMaThbl 1 AcTaHa, UccienyeMble NokasaTenm
0Ka3blBaloT bosbliee BAMSHME, TOrAa Kak B MaHructayckon n CeBepo-KasaxcTaHcKow 061acTax Ux Bo3aen-
CTBME MeHblue. [TonyyeHHble pe3ynbTaTbl NOAYEPKMBAOT BaXKHOCTb 0Opa30BaHMS AN COKPALLEHWUS pervo-
HaNbHbIX Pa3ANYUiA U LOCTUXKEHMS PAaBHOMEPHOMO pacnpeaeneHus AOX0A0B.

KnioueBble cnoBa: perMoHanbHoe pa3suTHE, PErMOHabHbIE Pa3nyMsl, SKOHOMUYECKMIt POCT, COLMANbHOE HEPABEHCTBO, CO-
LManbHble PacxoAbl, pacnpeneneHue LOX0A0B, 06pa3oBaHue, kpueas KysHeua, kosdduumneHT IxuHu, KazaxcraH

BnarogapHoctu: Cmames nodzomossneHa npu noddepxike Komumema Hayku MuHucmepcmsa Hayku u ebiclie20 06pazo8aHus
Pecnybnuku KasaxcmaH, npoekm AP09259332 «TpaHcgopmayusi 3KOHOMUYECK020 CO3HAHUS 0bujecmaa 8 yciosusx namonozuu
3KOHOMUKU (Ha npumepe Pecnybnuku Kazaxcmar)».

[Ons umtuposanua: Kupeesa A. A., Hyp6auuH A. C., Xanutosa M. M. (2023). OueHka HepaBeHCTBa pacnpeneneHns OX0408
n obpasoBaHus B pernoHax KasaxcraHa. SkoHomuka peeuoHa, 19(3), 741-752. https://doi.org/10.17059/ekon.reg.2023-3-10

1. Introduction

The problems of social inequality, which have
become one of the most important in recent years,
underlie the education systems in many countries.
Negative trends with social, economic, and polit-
ical consequences may lead to high social dispro-
portion in terms of the income of the population,
living standards, and education. In addition, back-
ward approaches to allocating resources and ma-
terial capabilities may contribute to their accumu-
lation within limited population groups. In turn,
this will contribute to the growth of property in-
equality between affluent and socially vulnerable
people. Inequality also negatively affects the qual-
ity of human potential; income restrictions affect
society’s state and education level.

In the transformational economy characteris-
tic of Kazakhstan, this problem becomes particu-
larly relevant and vital. The tragic events and pro-
tests in Kazakhstan have shown that the popula-
tion’s standard of living has fallen dramatically in
many regions, especially in backward areas. This
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is primarily due to inequality in the distribution
of social benefits, such as education. Many sci-
entific studies noted that education as a factor of
differentiation of the population affects the de-
gree of income inequality (Ram, 1984; Krugman
& Venables, 1995; Benabou, 2000). In some works,
human capital is considered a source of produc-
tivity increase in distribution and accumulation
according to the level of education among the
population (Mincer, 1974; Winegarden, 1979;
Barro & Lee, 2001). Some empirical studies have
shown that the expansion of education has an
ambiguous effect on income distribution (Knight
& Sabot, 1983; Lustig et al., 2012). Thus, inequal-
ity is a broader concept and covers all layers of
society.

Institutional reforms affect social inequality
differently depending on the region; for exam-
ple, growth centres accumulate resources faster,
and the results in the backward areas vary sig-
nificantly. Therefore, the problems of inequality
and accessibility of education require a compre-
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hensive analysis considering the existing territo-
rial differences. Inequality indicators describe re-
source distribution, particularly in certain regions,
allowing for comparative analysis. In addition, in-
equality estimates differ depending on the chosen
approaches to its measurement (Gujarati, 1995;
Farris, 2010).

In Kazakhstan, differentiation conditions have
changed a lot in recent years.

The increase in poverty has led to the expan-
sion of social instability and tension in the re-
gions, which requires, first, the development of a
well-thought-out social policy considering sus-
tainable development. At the same time, when de-
veloping such a policy, it is necessary to consider
each region’s specific features. The recommen-
dations should improve the effectiveness of sup-
port measures and increase the targeting of re-
gional development plans to improve the popula-
tion’s standard of living in each area. In addition,
the transition to market relations has intensified
the problems of the income distribution, the im-
plementation of shock economic reforms has pro-
voked large-scale and profound changes evident
in the conditions of the crisis, low-income seg-
ments of the population suffer the most which in-
crease inequality in income, social expenditures,
inequality in the distribution of education, and
education costs.

In the practice of Kazakh studies, there are no
works assessing inequality in income distribution
based on unified coefficients. There is also no gen-
erally accepted method of sequential analysis of
differences in income and education distribution
in the regional section in many scientific papers.
The specific properties of indicators and their im-
pact on assessing the degree of inequality are of-
ten not considered. This study examines in detail
one of the main variables determining income dis-
tribution, namely education.

The scientific novelty lies in the fact that, based
on the study of the available scientific literature, a
methodology is proposed for a consistent analysis
of the impact of income, social expenditures, and
inequality in the distribution of education to re-
duce regional disparities and achieve sustainable
economic growth.

This paper includes several sections, taking
into account the introduction. The second part is
devoted to the literature analysis of existing theo-
retical and empirical studies. The third section re-
veals the methodology used to analyse the rela-
tionships between differences or the influence of
one variable on another. In the fourth part of the
study, income inequality, education level and dis-
tribution in the regional context are examined us-

ing the proposed method. The findings are pre-
sented in the fifth section.

2. Literature Review

Inequality has increased in many countries,
primarily due to the prevailing inequality of op-
portunities in society. In addition, unfair distri-
bution of income may harm sustainable economic
growth. The problems of inequality are related
to the unequal distribution of income in society
which leads to economic differentiation. In gen-
eral, inequality means people have unequal access
to existing resources and benefits. Differences be-
tween people lead to the stratification of society, a
decrease in motivation in work activity, and a va-
riety of social roles and positions. Higher inequal-
ity significantly affects educational opportunities,
influencing social instability. Consequently, many
countries seek to provide basic livelihoods for the
poor and disadvantaged segments of the popula-
tion through social welfare and reduce regional
disparities through redistribution policies.

Thus, the level of differentiation (inequality) of
the population’s income is one of the most critical
indicators characterising the level of economic de-
velopment and the degree of uneven distribution
of various resources and benefits. The process of
income differentiation is influenced by many dif-
ferent factors: social, demographic, economic, po-
litical, etc. Some factors directly impact this pro-
cess, while others have an indirect effect. Certain
factors influence the formation, distribution and
redistribution of income. At the same time, many
factors are interrelated and interdependent as
well as do not act randomly but together, thereby
strengthening or weakening each other.

Many scientific studies often emphasise that
human capital is one of the main factors influ-
encing the degree of income inequality (Krugman
& Venables, 1995; Benabou, 2000; Castelld &
Doménech, 2002; Piketty, 2014). Thus, the influ-
ence of education on human capital is the main
factor determining the lifetime earnings of an em-
ployee (Ram, 1984).

The human capital model assumes an uneven
distribution by education level among the popula-
tion and income level (Mincer, 1974; Winegarden,
1979). Mincer (1974) showed a positive correla-
tion between education and income, which was
considered the earliest study in this area. In ad-
dition, Winegarden (1979) used regional data
from the United States and cross-sectional data
from 32 countries to conclude a correlation be-
tween educational inequality and income inequal-
ity. Consequently, these early studies have con-
firmed that the supply of skilled workers in the la-
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bour market affects inequality in terms of educa-
tion and income in society.

Some empirical studies have shown that une-
qual distribution of education impacts economic
growth. Thus, the expansion of universal educa-
tion should compensate for the impact on income
distribution, according to which wage inequality
first increases, implying that when the supply of
educated labour exceeds demand due to the ex-
pansion of educational services, wage inequality
will eventually decrease (Knight & Sabot, 1983).
Furthermore, education has a strong positive im-
pact on economic growth in the long term, while
income inequality is negatively associated with
economic growth (Asghar etal., 2011). At the
same time, inequality in education serves as a bar-
rier between economic growth and living stand-
ards, creating income mainly for those at the top,
thus making it difficult for poor people to change
their standard of living (Nita et al., 2020).

Empirical literature studying the relationship
between education and income inequality based
on country data analysis shows contradictory re-
sults. Barro and Lee used empirical analysis to
evaluate various data. The results of their scien-
tific research have shown that there are income
gaps between countries (Barro & Lee, 2001). Later,
Foldvari and van Leeuwen (2011), using the most
popular functional forms, found that the impact
of inequality in school education on income ine-
quality is very low, even insignificant in an eco-
nomic sense.

Many studies show that the human capital
model predicts a link between inequality in edu-
cation and economic growth. Thus, the impact of
inequality on education may affect long-term eco-
nomic growth by reducing the average level of hu-
man capital (Klasen, 2002). Interestingly, school
education shows the lowest return. Thus, country
studies show a non-linear and negative relation-
ship between inequality in education and school-
ing (de Gregorio & Lee, 2002; Thomas et al.,
2003). Psacharopoulos and Patrinos (2004) found
that the return on education would first decrease
and then increase with higher levels of education,
especially in low- and middle-income countries.
Furthermore, an attempt was made to understand
the continuing inequality in higher education
based on logistic regression, which showed that
the expansion of higher education positively im-
pacted reducing disparities (Chesters & Watson,
2013).

Over the past decade, China has experienced
rapid economic growth which has significantly af-
fected inequality. Xu and Zou (2000), using their
own set of panel data on income inequality at the
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regional level, showed that the Gini coefficient in-
creased from 0.17 in 1985 to 0.23 in 1995. Data
were obtained from various provincial statisti-
cal yearbooks for 29 provinces for the years 1985-
1995 (except 1987 and 1988). They found that de-
mographics explained the difference, and growth
rates varied by region. In more recent studies, Li
and Wie (2017) found that rapid development in
China was associated with higher wages for work-
ers with higher education. Thus, a significant in-
crease in the level of education affects inequality
and sustainable economic growth.

Several authors note that higher economic
growth is often observed in more developed re-
gions as potential resources move to developed
regions. If weak regions cannot compete, this may
lead to uneven education and income distribution
between regions. Berg and Ostry (2017) divided
the data by regions and concluded that inequal-
ity between regions arises due to the high concen-
tration of economic activity in certain areas. The
process that causes the imbalance in these areas
is very complex. This is influenced by differences
in economic growth, investment distribution, ac-
cess to infrastructure, and the quality of human
resources in the region (Rubin & Segal, 2015;
Rahmawati et al., 2020). Differences in the level
of economic development, social instability, and
inefficient use of resources were accompanied by
an increase in interregional inequality (Marchand
et al., 2020). The emergence of inequality between
regions is caused by various factors that should be
identified to understand their impact on economic
growth.

In Kazakhstan, the selected research topic is
considered from the perspective of spatial devel-
opment. Thus, the critical direction of regional
policy is the search and development of “growth
poles” that will evenly distribute their potential
among backward regions (Nurlanova et al., 2018).
Kopeyeva (2020) noted that Kazakhstan lacks a
specific regional policy for the development of ed-
ucation, the language of instruction at school, and,
first of all, the region’s low social and economic
development. Kangalakova highlighted that for
the integrated and uniform development of areas,
appropriate strategic and tactical management
decisions should be considered depending on each
region’s specifics (Kangalakova & Rakhmetova,
2021). At the same time, many Kazakh studies
poorly investigate critical issues related to the
evolving nature of regional inequality in the ur-
banising areas in Kazakhstan (Bekturganova et al.,
2019; Kireyeva et al., 2021). It is also not entirely
clear how to interpret regional inequality accom-
panied by a shift of the population from the unde-
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veloped periphery (mainly rural) to the developed
core (primarily urban).

Based on the literature review, it may be con-
cluded that inequality in education has an un-
even impact on income distribution. The educa-
tion level of the population also depends on the
region. Thus, more developed areas often become
centres of attraction for highly qualified person-
nel. Although many scientific studies have exam-
ined the causes of income inequality, none has
thoroughly analysed the exact contribution of ed-
ucation to income inequality.

There are exceedingly few studies that ex-
amine regional differences in income and edu-
cation distribution in developing countries like
Kazakhstan. A lot of regions in Kazakhstan have
different starting levels of development and
the economy is experiencing crisis phenomena.
Previous studies have not presented similar cal-
culations comparable to the data for the regions
of Kazakhstan, considering the distribution of
human capital and income. Therefore, we will try
to fill this gap and develop recommendations for
their solution.

This study aims to assess the impact of income,
social expenditures, and imbalance in the distri-
bution of education and education costs between
different regions of Kazakhstan. This study exam-
ines in detail one of the main variables determin-
ing income distribution, namely education. Taking
into account this fact, this scientific study puts the
following research hypotheses:

Hypothesis 1 (H1): Regions with higher average
literacy rate (EI) in Kazakhstan are more likely to
have lower income inequality (Gini index).

Hypothesis 2 (H2): Regions with higher general
coverage of students in higher education (EA) in
Kazakhstan are more likely to have lower income
inequality (Gini index).

Hypothesis 3 (H3): In Kazakhstan, regions that
spend more on the social sector are more likely to
have lower income inequality (Gini index).

Hypothesis 4 (H4): In Kazakhstan, regions that
spend more on education are more likely to have
lower income inequality (Gini index).

3. Methodology

In this paper, we tried to estimate the ex-
act contribution of education in the distribu-
tion of income of the population in the regions of
Kazakhstan based on selected variables (essential
factors). Therefore, targeted efforts to reduce ine-
quality in income distribution between areas are
very relevant. This work is a quantitative study,
the purpose of which is to explain the relationship
between differences or the influence of one vari-

able on another. This study used panel data rep-
resenting a combination of time series over five
years (from 2015 to 2019).

This section investigates the link between in-
come disparity, educational attainment and distri-
bution, and income levels across regions. We are
studying whether the region’s level of develop-
ment influences the level of education and the fair
distribution of income, i. e., a higher level of devel-
opment in an area with high potential. In studies
of inequality, as a rule, a standard set of indicators
is used, for example, the Gini coefficient and the
differentiation coefficient (Farris, 2020). To avoid
giving more weight to the inequality by region, we
followed studies of Barro and Lee (2001), Higgins
and Williamson (1999), and Gujarati (1995) and
ordered data by time series.

In this study, we selected the inequality
data set. Variables include income, social ex-
penditures, education sector expenditures, eco-
nomic growth, and regional disparities. This re-
search uses the 2015-2019 data of 17 areas in
Kazakhstan from the Bureau of National Statistics
of the Agency for Strategic Planning and Reforms
of the Republic of Kazakhstan to verify the im-
pact of the strengthening of educational attain-
ment on the income distribution gap. The official
statistics were limited and contained indicators
up to 2019, and there were no data up to 2015
for regions. It further examines the heterogene-
ous characteristics of lowering the upper limit
of educational inequality on income inequality.
Whether the empirical conclusions of this paper
are based on the Gini as the interpreted variable
or the fixed-effects model, the regression results
show sufficient robustness, and the main find-
ings still show strong consistency under different
virtual variables.

As for the construction of dynamic panel mod-
els, relying on static panels may lead to poor esti-
mates due to the persistence of income inequality
among residents. This problem may be overcome
by using dynamic panels. In addition, since mac-
ro-prudential policy variables and control varia-
bles may have a specific endogenous nature, the
use of active panels may also help avoid endog-
enous problems to a certain extent. The built dy-
namic panel model is as follows:

Gini, =B, .+ B.EL ,+ B,EA, , + B;logGRP_ +
+B,R, .+ Bscontrols, +e¢ , (1)

where G — the Gini coefficient; EI — the educa-
tional inequality; EA — the educational attain-
ment; logGRP — gross regional product (GRP) per
capita, R — regional models, r — region, t — time
periods.
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Table 1
Dataset description
Education attainment Gini Coefficient
All regions 2015 2019 2015 2019
Mean 0.498 0.654 0.241 0.251
Standard deviation 0.329 0.489 0.034 0.040
Maximum 1.233 0.133 0.292 0.316
Minimum 0.125 1.942 0.180 0.184
Note: compiled based on data from the Bureau of National Statistics.
Educational Attainment and Income Distribution 2015 Education and Income inequality 2015
e @ . - = g > .: .

E“N’_ - ) gg | SRS

g ae b . r .E o . °

5 il o il . .

: : - I
- 2 4 6 8 1 12 5 1 1.5 2 25
Education attainment Education inequality (expenditure)
95% ClI Fitted values 95% ClI Fitted values
s Gini s Gini

Fig. 1. The relationship between differentiation in income distribution and education in the regions of Kazakhstan, 2015 (source:
compiled by the authors based on the results of their own calculations)

To investigate the development of educational
attainment, we first construct the following re-
gression (2):

Er,t = ﬁo,z + BIEIr,t—l + BZEAr,t—l
+B,R , ,+PB.controls,

+ BglogGRPr’ it
—1+8r,t—1' (2)

Since 2015, educational attainment has in-
creased on average across all locations. As a re-
sult, new data is expected to emerge from places
where inequality is higher than the national av-
erage. The regressions include the geographical
models to account for income distribution dispar-
ities not explained by education or income. As our
data show that there are no other critical regional
models in the equation, we include models for all
regions of Kazakhstan. Table 1 describes the data-
set used in this study.

We consider a simple cross-correlation between
income inequality and educational indicators be-
fore delving into the specifics of the findings. In
2015, the Gini coefficient was displayed against
the region’s average literacy rate. According to
the negative connection, higher education lowers
disparities. Figure 1, on the other hand, demon-
strates a positive link between income and educa-
tional inequality.

t

4. Results and Analysis

There is often a positive correlation between
the scale of government expenditures and the in-
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vestment rate. Introducing these variables simul-
taneously will cause certain multiple linearities
resulting in some variable coefficients being esti-
mated to be insignificant. To exclude the impact
of various collinearities on the estimation results,
according to the correlation between the control
variables and the significance of the effects on
regional economic growth, the control variables
were removed step by step, and the final estima-
tion results after excluding the appropriate varia-
bles were reported in Table 2.

Within the scope of static panel data methodol-
ogies, three predominant models are convention-
ally recognised: the pooled ordinary least squares
model (Pooled OLS), the fixed-effects model (FE),
and the random-effects model (RE). Given the in-
tricacies inherent in each dataset, it becomes es-
sential to judiciously select the most pertinent
model for rigorous analysis. As an initial step, a
methodological juxtaposition between the Pooled
OLS model and the fixed-effects model was under-
taken. The derived F-statistics conclusively sig-
nalled the unsuitability of the Pooled OLS model,
thereby necessitating its rejection. Following this,
the Hausman test was invoked to ascertain the rel-
ative merit of the fixed-effects and the random-ef-
fects models. The empirical findings from this
evaluative procedure underscored the superiority
of the fixed-effects model, notably surpassing the
random-effects model at a 5 % significance level.
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Table 2
Regression results in income inequality in the regions of
Kazakhstan
. Gini index
Variables 21 22 23
EI 0.0247 0.0284 0.0328
(0.008) (0.014) (0.013)
EA 0.0139 0.0200 0.0171
(.011) (.013) (0.014)
0.0359 0.0272
LogGRP (0.043) | (0.042)
—0.0026 | -0.0024
LogGRP2 (0.003) | (0.003)
Socexp/GRP (11926917'§9,;4)
Eduexp/GRP (8421?3;1
Regional models
Akmola region —-0.004 0.045 0.019
(.007) (.019) (.031)
Aktobe region —-0.031 0.019 0.004
(0.008) (0.018) (0.021)
Almaty region (omitted) (ggf é) (8822)
Atyrau region (_000006% (omitted) | (omitted)
West-Kazakhstan -0.024 0.026 0.011
region (0.010) (0.019) (0.021)
Zhambyl region —-0.051 —0.002 —-0.031
(0.007) (0.022) (0.040)
Karaganda region 0.014 0.066 0.062
(0.008) (0.017) (0.017)
Kostanay region —-0.025 0.024 0.002
(0.007) (0.019) (0.024)
Kyzylorda region —-0.056 —-0.006 —-0.033
(.007) (.021) (.035)
Mangystau region —-0.090 —-0.033 —-0.046
(0.006) (0.011) (0.013)
Pavlodar region -0.028 0.023 0.007
(0.007) (0.016) (0.019)
North-Kazakhstan 0.006 0.056 0.014
region (0.007) (0.019) (0.039)
Turkistan region —-0.087 —-0.036 —-0.053
(0.006) (0.024) (0.051)
East-Kazakhstan 0.017 0.067 0.059
region (0.007) (0.019) (0.020)
Astana city —-0.097 —-0.049 —-0.047
(0.016) (0.028) (0.027)
Almaty city —-0.022 0.026 0.033
(0.016) (0.023) (0.024)
Shymkent city —-0.102 —-0.057 —-0.080
(0.012) (0.029) (0.032)
cons 0.250 0.075 0.128
- (0.007) (0.143) (0.147)
R squared 0.938 0.939 0.943
Adjusted R squared 0.922 0.920 0.923
Root MSE 0.010 0.010 0.010
Observations 85 85 85

Source: compiled by the authors based on the results of their
own calculations.

In light of these analytical outcomes, this research
unreservedly endorses the fixed-effects model
(FE) as the optimal estimation paradigm for the
dataset in question. Comprehensive regression re-
sults, spanning all the sampled data, are systemat-
ically delineated in columns (2.1), (2.2), and (2.3)
of Table 2.

Further, it is necessary to investigate whether
there are differences in the impact of educational
attainment on income inequality among different
types of regions. For equation 1, the educational
inequality coefficient of column 2.1 in Table 2 is
positive, indicating that the policy of lowering
the upper limit of educational inequality has ex-
panded the Gini coefficient. This result validates
the inference of the theoretical model. The educa-
tional inequality represented by the national sta-
tistics has affected the income distribution gap,
which involves income redistribution. The result
is negative; it shows that educational inequality
in some less developed regions did not have an ex-
pansion effect on the degree of income inequal-
ity. On the contrary, they helped narrow the gap
between rich and poor citizens. The symbols and
significance of the educational attainment coeffi-
cients in Column 2.1 of Table 2 are the same as
those in Columns 2.2 and 2.3, where the coeffi-
cients of the square of log of GRP per capita are
both negative. The view that educational attain-
ment has a heterogeneous impact on residents’
income gap in different regions is inconsistent.
However, due to the weak significance of the co-
efficients in Column 2.3, this paper needs to con-
firm the robustness of this result further. Judging
from the regression results of the subsamples, the
coefficients of educational expenditures/GRP and
Social expenditure/GRP in Column 2.3 regions are
-0.2934 and 1961.494, and the significance of the
former coefficient is higher. Judging from the im-
portance of the coefficient, this heterogeneous
characteristic is more evident in emerging regions.

In terms of control variables, the square of log
of GRP per capita coefficients of each column in
Table 2 is insignificant. The positives and nega-
tives are not uniform, indicating that a regions’
GRP has little impact on the income distribution
gap. The coefficient of educational expenditures/
GRP in emerging areas is negative, which shows
that the ratio of educational expenditures to GRP
in regions is positively correlated with the degree
of income inequality. Regarding educational ex-
penditures/GRP, the coefficient symbols have op-
posing signs, indicating that the higher the pro-
portion of government expenditures on educa-
tion, the smaller the income distribution gap be-
tween residents. The possible reason behind
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Fig. 2. Kuznets curves (source: compiled by the authors based on the results of their own calculations)

this phenomenon is that the higher the GRP, the
greater the government’s expenditures on income
redistribution. The government subsidises the
poor through economic policies such as subsidies,
transfer payments, or job creation, thereby help-
ing to eliminate the excessively high-income gap.
The social expenditures/GRP coefficients in Table
2 are significantly positive, indicating that the in-
tensification of systemic social expenditures may
increase the income distribution gap.

Our findings are based on a limited geographic
region. Income inequality appears to be slightly
higher in Karaganda and East-Kazakhstan regions
than in the rest of the area, by around 0.15 of the
Gini coefficient. Other regions have a more equi-
table income distribution by about 0.05 of the Gini
coefficients. As a result, there is a significant in-
come difference between Karaganda and East-
Kazakhstan and other regions of Kazakhstan.

Our findings in Figure 2 show that nonlinear-
ity in the link between income and its distribu-
tion is considerable for many specifications. This
holds even when the relationship is approximated
for each period.

It can be seen from Table 2 that, consistent
with the inference of the theoretical model, the
coefficient of income inequality is significantly
positive, and the coefficient of the second term of
income inequality is highly negative, that is, there
is an inverted Kuznets curve relationship between
income inequality and regional economic growth.
At the same time, the coefficient of the interac-
tion term between income inequality and GRP per
capita is significantly positive for 2015, indicating
that with the increase in regional economic devel-
opment, the Kuznets curves gradually move to the
right. In other words, the level of income inequal-
ity that is most beneficial to regional economic
growth gradually increases as the level of economic
development increases. It needs to be further ex-
plained that there are two problems with the esti-
mation results. First, because the level of regional
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economic development will affect the position of
the Kuznets curves, it is impossible to judge the
inflection point of the Kuznets curves through the
estimation coefficients. Second, the level of eco-
nomic development (GRP per capita) and the in-
teraction between the level of regional economic
development and income inequality inevitably,
there is a certain degree of multicollinearity.

After centralised processing of income ine-
quality and GRP per capita, the interaction items
are constructed, and the coefficients of the corre-
sponding models are estimated. From the infor-
mation provided in Table 2, it can be found that
when the influence of the horizontal axis on the
position of the Kuznets curves is not considered,
the inflection point of the Kuznets curves is ap-
proximately 0.549. Table 2 shows that the esti-
mated coefficient of the one-time item of income
inequality is no longer significant after centralised
processing. However, the estimated coefficient of
the two-time item and the interaction item is still
negative, which will not affect the basic conclu-
sions of this paper. The coefficients regression can
pass the test of the Kuznets curve.

Although a large literature has studied the im-
pact of income inequality on regional economic
growth and discovered Kuznets curves relation-
ship between the two, relatively little research has
been done on how the relationship between the
two will change as the level of regional economic
development increases. The findings of this article
have profound policy implications. With the im-
provement of regional economic development, the
level of income inequality that was initially con-
ducive to economic growth may turn to hinder
economic growth. Therefore, regional economic
development should pay more attention to adjust-
ing income inequality promptly to keep it within a
reasonable range. The valid range of income ine-
quality varies depending on economic growth, and
no uniform standard is suitable for any period and
region.
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Table 3
Panel regression for educational attainment in the
regions of Kazakhstan

General coverage of students in
Variables higher education
3.1 3.2 3.3
1.0264 0.9987
Ellagged (t—1) (0.139) | (0.141)
—0.3739 | —-0.5437 | —0.4386
EAlagged (t = 1) (0.245) | (0.170) | (0.182)
-10.2733 | 0.2853 0.3083
LogGRP (= 1) (0.440) | (0.369) | (0.370)
0.1078 —0.0044 | -0.0021
LogGRP2 (= 1) 0029 | (0.025 | (0.025)
Socexp/GRP lagged 6059.67
(t—1) (8572.28)
Eduexp/GRP lagged 5.451
(t—1) (3.366)
Regional models
Akmola region 0.74 0.31 0.09
(0.17) (0.13) (0.22)
. 0.88 0.24 0.15
Aktobe region 0.14) | (0.13) | (0.15)
Almaty region 0.55 0.20 0.08
(0.17) (0.12) (0.16)
Almaty city 0.11 0.46 0.43
(0.15) (0.19) (0.20)
Atyrau region (omitted) | (omitted) | (omitted)
East-Kazakhstan 0.85 0.19 0.12
region (0.15) (0.13) (0.14)
Karaganda region 0.82 0.12 0.12
(0.13) (0.13) (0.13)
Kostanay region 0.82 0.18 0.08
(0.15) (0.13) (0.17)
Kyzylorda region 0.74 0.35 0.08
(0.18) (0.13) (0.24)
Mangystau region 0.24 0.03 0.05
(0.10) (0.07) (0.08)
North-Kazakhstan 0.68 0.28 0.02
region (0.16) (0.12) (0.26)
Astana city 10.45 0.73 0.49
(0.35) (0.26) (0.30)
Pavlodar region 0.70 0.15 0.09
(0.13) (0.11) (0.13)
Shymkent city 10.73 0.53 0.42
(0.19) (0.21) (0.23)
Turkistan region 0.85 0.43 —0.07
(0.21) (0.15) (0.38)
West-Kazakhstan 1.05 0.22 0.15
region (0.12) (0.14) (.15)
. 0.91 0.33 0.02
Zhamby] region (0.01) (0.14) (0.28)
3.42 -1.63 -2.23
—cons (1.540) | (1.262) | (1.323)
R squared 0.959 0.981 0.982
Adjusted R squared 0.943 0.973 0.973
Root MSE 0.091 0.063 0.062
Observations 68 68 68

Source: compiled by the authors based on the results of their
own calculations.

The estimation results of the coefficients of
the control in Table 2, consistent with the find-
ings of the existing literature, show that an in-
crease in the dependency ratio of the population
will reduce the regional economic growth rate,
government expenditures have significantly pro-
moted economic growth, and the degree of re-
gional economic openness and marketization
have a positive impact on regional economic
development.

Table 3 shows the regressions for educational
attainment.

Results in regression 3.1 showed estimating
equation (2) with the lagged dependent variable.
Even after controlling for specific areas’ low GRP
per capita, we find that a geographical model for
the least developed regions has significant neg-
ative intercepts, suggesting that the least devel-
oped regions have the minor education. On the
other hand, none of the other geographic models
are statistically significant. Inequity in education
in the past does not help to explain current edu-
cational levels.

As shown in Table 3, whether the general cov-
erage of students in higher education can be in-
creased is limited by the level of education. The
higher the education level, the higher the income.
The education inequality has a more significant
effect on the gross enrolment in higher educa-
tion, indicating that the degree of education sub-
stantially impacts the promotion of general cover-
age of students in higher education. The relation-
ship between the level of education and GRP per
capita in regions is more transparent, and it has
a more significant effect on promoting gross en-
rolment in higher education. In contrast, the rela-
tionship with educational attainment is relatively
weak. The results of the regression are consistent
with this result. The sensitivity of the population’s
income level in Kazakhstan regions to the level of
education is almost the same.

The effects of LogGRP, , _,, Socexp/GRP lagged
(t—1), and Eduexp/GRP lagged , , on the gross
enrolment in higher education are consistent with
the results of the regression. However, with the in-
crease of the coefficient points, the regression co-
efficient of Eduexp/GRP on the gross enrolment
in higher education gradually shows a downward
trend; with the increase of LogGRP, 1y SOcexp/
GRP lagged , ,, the lower the generai coverage of
students in higher education, on the contrary, the
higher the gross enrolment in higher education.
The higher the coefficient point, the more signif-
icant the inhibitory effect of the contract sign-
ing rate on the growth of the gross enrolment in
higher education of the region’s population.
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Fig. 3. Education Attainment and Education Dispersion relationship in 2015 and 2019 in the regions of Kazakhstan (source: com-
piled by the authors based on the results of their own calculations)

In the regression specification with a non-lag-
ging variable of higher education coverage, it may
be observed that large megacities with a popu-
lation of more than a million people, Shymkent,
Almaty, and Astana, have a more significant im-
pact. At that time, regions with lower GRP per cap-
ita show a slight relationship, and the Turkestan
region has an entirely negative one.

Figure 3 is supported by the computed coeffi-
cients on educational attainment and its square.

Considering the lagging impact of regional
education and income disparities, this paper in-
corporates regional education inequality and re-
gional income disparities and their lagging items
as endogenous variables that affect each other
into the linkage engineering group model and
takes the per capita education funding ratio of re-
gional areas as an essential research variable to
study its impact on regional education inequal-
ity and urban-rural income disparities. This paper
finds that the interaction between the regional in-
come gap and regional education inequality has
obvious time-lag characteristics. In the long term,
regional education inequality will exacerbate the
regional income gap, and the regional income gap
will further increase the degree of regional edu-
cation inequality. There are significant differences
in the impact of regional capital investment at dif-
ferent stages of education (primary school, junior
high school, and high school) on the inequality of
regional education. Narrowing the gap in funding
for junior high school education in regional areas
may effectively reduce the inequality in regional
education and may further narrow the income gap
between urban and rural areas. However, narrow-
ing the gap in the region’s primary or high school
education funding has no significant effect on re-
ducing regional education inequality and narrow-
ing the regional income gap.

State social expenditures are the explanatory
factors in regression 3.3 and regression 3.4. Since

Ekonomika Regiona [Economy of Regions], 19(3), 2023

the coefficient of these expenditures is negative,
an increase in state social expenditures may re-
duce the level of inequality in education. Finally,
we have found that public social expenditures
cause educational disparities and regional differ-
ences in income inequality.

Based on the study results, only research hy-
pothesis H4 may be accepted, which shows that
regions with higher government expenditures on
education are more likely to have lower income
inequality (Gini index) in Kazakhstan. Hypotheses
H1, H2, and H3 do not have an evidence base ac-
cording to the results of the study; therefore, they
were rejected.

5. Conclusions

In contrast to research papers that consider the
impact of educational attainment on income ine-
quality at the country level (Park, 1996), this pa-
per conducted an empirical study of regional-level
panel data. Four research hypotheses were put for-
ward, which were tested based on the obtained re-
gression results. They showed a positive relation-
ship between educational variables and income
inequality, therefore, it may be concluded that in
the case of the regions of Kazakhstan, these fac-
tors are not significant for the income equation of
the population. The Kuznets curve also shows that
an increase in GRP per capita does not contribute
to income equality (especially in 2015), as it has a
positive relationship. So educational attainment’s
role in reducing the income gap may not be con-
sidered significant.

In general, over the past 30 years, there has al-
ways been a significant gap in the well-being of
people in the regions of Kazakhstan, where the
country’s leadership has begun to implement re-
forms to create a middle class. Thus, the influenc-
ing factors on the Gini index in the regions are not
limited to educational variables only, and it is ob-
vious that such fundamental things as the qual-
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ity of institutions, the level of corruption, etc. are
still the main determinants. The average literacy
rate in Kazakhstan was always high, and its ef-
fect on population’s income level cannot be a cru-
cial factor, at least according to the results. The
problem of coverage in the country’s universities
is also not in the first place, as thousands of grants
are allocated annually both for local universities
and for foreign ones, thanks to such programmes
as “Bolashak”.

Based on an accepted hypothesis, the follow-
ing policy implications can be drawn. According to
the results obtained, government expenditures on
education directly have a positive impact on in-
come equality and, accordingly, on the popula-

tion’s quality of life. Creating a variety of oppor-
tunities for obtaining high-quality higher educa-
tion should become a priority when determining
the strategy for economic development of the re-
gions. Unfortunately, today all the leading univer-
sities are located in big cities like Astana, Almaty,
and Shymkent, which shows their underdevelop-
ment in the rest of the regions, especially in the
regions of western Kazakhstan. Consequently, the
results of this study may be used by local executive
bodies (Department of Education Management of
Municipalities) for further decisions on the devel-
opment of regions. They may also serve as a foun-
dation for further research with new data and
variables.
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