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Abstract 

Despite the growth of investments in higher education and innovative infrastructure 
in Kazakhstan, institutional and regional differences continue to shape heterogeneous 
outcomes in graduate employment. This study aims to assess the impact of higher ed-
ucation on the economic development and employment of graduates in Kazakhstan, 
while accounting for regional differences. The empirical research base is formed using 
official and publicly available statistical data from the Bureau of National Statistics and 
other government agencies of the Republic of Kazakhstan for the period 2000–2024. 
The study employs panel data econometric methods, including fixed-effects models 
and extended specifications. The results of the analysis show that investments in fixed 
assets per capita are positively and statistically significantly related to the level of gross 
regional product (β = 0.2855; p < 0.01), while average wages do not have a statistically 
significant effect (p = 0.941). The higher education index and the level of urbanization 
have negative and statistically significant coefficients (p < 0.05), and innovation activ-
ity shows a positive effect only in alternative model specifications. The results obtained 
emphasize the importance of considering the institutional and spatial characteristics 
of regions when forming management policies in the field of higher education, youth 
employment, and regional economic development.
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INTRODUCTION

The role of higher education is crucial for long-term economic 
prosperity, human capital accumulation, and labor productivity. 
Higher education contributes to the accumulation of knowledge, 
the development of professional and universal skills, and increases 
the adaptability of human capital to technological and structural 
changes. Universities also create and disseminate knowledge, con-
tributing to the development of the economy’s research and in-
novation capacity and strengthening the links between education, 
science, and industry.

The economic impact of higher education is determined by the de-
mand for graduates in the labor market and by their ability to ap-
ply the competencies they acquire in professional activities. It is 
through the employment of graduates, the level and dynamics of 
their salaries, and the matching of jobs to their skill levels that the 
real contribution of higher education to economic development is 
realized. However, when there is a mismatch between staff training 
and the structure of demand for skilled labor, graduates face re-
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training, skill mismatches, and underutilization of human capital, thereby reducing the effective-
ness of educational investments and limiting the economic returns to higher education.

Kazakhstan is characterized by high regional differentiation, with economic activity, highly skilled jobs, 
and innovative resources concentrated in a limited number of regions. The asymmetric territorial distri-
bution of economic activity increases differences in employment opportunities for graduates and stimu-
lates the selective migration of human capital to economically stronger regions. In countries with high 
territorial heterogeneity, ignoring regional context can lead to inefficient resource allocation in higher 
education and the labor market. Understanding regional differences in the impact of higher education 
is of great practical importance for the development of differentiated educational and regional policies.

Despite the growing interest in educational and skill mismatches, most existing research focuses on 
individual graduate trajectories or aggregated cross-country comparisons. Regional differences in the 
mechanisms of interaction between higher education and the labor market, as well as their impact on 
economic development, remain insufficiently studied, especially in countries with pronounced territo-
rial heterogeneity. In Kazakhstan, few studies comprehensively analyze the relationship among higher 
education, economic development, and graduate employment at the regional level; existing studies are 
fragmentary.

1. LITERATURE REVIEW  

AND HYPOTHESES

Higher education has become an increasingly im-
portant factor shaping regional economic devel-
opment and labor market dynamics. Universities 
play a key role in the formation of human capi-
tal, the generation of knowledge, and the diffusion 
of innovation across regions. At the same time, 
the economic effects of higher education are not 
uniform across territories, as they depend on the 
structural characteristics of regional economies, 
labor market conditions, and institutional envi-
ronments. However, empirical studies show that 
the returns from higher education are geographi-
cally heterogeneous. Wiers-Jenssen and Try (2005) 
demonstrated that, under limited structural de-
mand, universities perform a socially stabilizing 
rather than an income-growth function. The ef-
fectiveness of higher education increases in re-
gions with a developed innovation environment 
and weakens under unfavorable macroeconomic 
conditions (Budría & Moro-Egido, 2014; Borgna 
et al., 2019). Hammond and Thompson (2008) and 
Dotti et al. (2013) emphasized the role of metro-
politan demand concentration and graduate mi-
gration in shaping spatially differentiated educa-
tional returns. Crescenzi et al. (2016) highlight the 
cumulative advantages of high-growth regions, 
while Turganbayev (2016) points to the limited 
mechanisms of interregional convergence. Thus, 

within this approach, two interpretations emerge: 
education as an engine of growth and education 
as a factor whose effect depends on the territo-
rial and institutional environment. However, this 
block does not sufficiently explain why, even in de-
veloped regions, education does not always trans-
late into economic benefits.

The second approach is represented by skill mis-
match theory, which shifts the focus of analy-
sis from territorial differentiation to structural 
discrepancies between the supply of skills and 
labor market demand. As higher education ex-
pands, the prospects for skilled human capi-
tal become increasingly uncertain (Marginson, 
2016). Figueiredo et al. (2017) and McGuinness 
et al. (2018) document a growing prevalence of 
over-education and underemployment among 
graduates. Iriondo and Pérez-Amaral (2016) and 
Mateos-Romero and Salinas-Jiménez (2017) dis-
tinguish between educational and competency-
based disparity, demonstrating that these are dif-
ferent institutional mechanisms. Li et al. (2018) 
confirm that matching skills and employment re-
quirements is accompanied by a wage premium. 
Cultrera et al. (2022), Iriondo Múgica (2022), and 
Aytun and Meçik (2023) show the persistence of 
income penalties associated with over-education 
and a more pronounced negative effect of skills 
mismatch. Esposito and Scicchitano (2022) de-
scribe the emergence of a trap of unstable employ-
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ment. Thus, within this approach, a key contradic-
tion emerges: the quantitative expansion of higher 
education does not necessarily lead to economic 
benefits. However, the mismatch theory mainly 
focuses on the individual level and does not fully 
account for the spatial dimension of regional eco-
nomic development.

The third approach combines elements of institu-
tional theory and spatial economics, focusing on 
filtering mechanisms, educational signal infla-
tion, and the structural shortage of high-skilled 
jobs. Hsiao et al. (2023) show that the diploma 
acts as the primary filter, whereas real compe-
tencies matter later. Osseiran (2020) and Didier 
(2022) analyze the phenomenon of educational 
signal inflation. Green and Henseke (2021) em-
phasize that the problem is not so much an over-
education as a lack of challenging jobs. Lohberger 
and Braun (2022) and Piróg and Hibszer (2022) 
fix the gap in the development of soft and digital 
skills. Choi and Bae (2020) and Zając et al. (2023) 
demonstrate the sectoral differentiation of risks 
associated with skills mismatch. Chaudhry et 
al. (2022) and Draissi et al. (2023) point to inef-
ficient use of human capital. Kessy (2025) high-
lights the need for institutional solutions, includ-
ing the coordination of education, science, and 
industry. This approach extends the analysis to 
the regional level, but remains fragmented: spa-
tial heterogeneity, institutional concentration of 
universities, and the youth labor market are con-
sidered separately.

Panel studies confirm the persistence of the nega-
tive effects of educational and competence incon-
sistencies even after controlling for fixed individu-
al and regional factors. It has been found that com-
petence disparity negatively affects wages, while 
the penalty for over-education tends to decrease 
(Khalfaoui & Derbali, 2021; Iriondo Múgica, 2022). 
For some employees, over-education is associ-
ated with long-term unstable employment, rather 
than a quick transition to appropriate positions 
(Esposito & Scicchitano, 2022). At the macro level, 
cross-country panel assessments confirm the con-
ditional nature of the impact of higher education 
on economic growth: the quantitative expansion 
of graduate training does not ensure sustainable 
growth without the economy’s ability to use them 
productively (Khalfaoui & Derbali, 2021).

Cluster analysis is used to typologize students and 
educational trajectories, as well as at the organi-
zational and university levels (Gryshchenko et al., 
2021; Pocol et al., 2022; Loder, 2025; Rodríguez & 
Pusillo, 2025). In addition, this method is used at 
the cross-country level to group socio-economic 
development models (Apostu et al., 2024). At the 
same time, regional differences like the interac-
tion between higher education and the labor mar-
ket, and their contribution to economic growth, 
remain insufficiently disclosed.

The Kazakhstani context demonstrates a combina-
tion of territorial asymmetry and limited absorp-
tion capacity of regional labor markets. Jonbekova 
et al. (2023) report instability in graduate students’ 
employment. Serikbayeva and Abdulla (2022) 
show that there are economic losses from the 
underutilization of human capital. Turganbayev 
(2016) and Abdulla (2021) emphasize the insti-
tutional and economic differences of the regions. 
Empirical evidence indicates a deepening regional 
gap, with demand for skilled labor concentrated 
in a limited number of territories. However, exist-
ing research either focuses on the individual level 
or analyzes macroeconomic dynamics without in-
tegrating the institutional concentration of educa-
tional organizations.

Thus, existing research demonstrates that the im-
pact of higher education on economic develop-
ment is structurally determined and geographi-
cally heterogeneous. On the one hand, education 
is a source of growth and innovation; on the other 
hand, its economic impact is limited by the insti-
tutional environment, the structure of demand, 
and the problem of skills mismatch. However, 
these mechanisms are mainly analyzed separately, 
which does not allow the formation of an integrat-
ed model of the spatially differentiated realization 
of human capital.

The analysis of scientific sources shows that the 
impact of higher education on regional econom-
ic development is primarily viewed through the 
prism of human capital and innovation. However, 
existing research does not pay enough attention to 
the institutional concentration of educational or-
ganizations as a factor of spatial economic differ-
entiation. In addition, limited attention is paid to 
the role of the youth segment of the labor market 
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as a condition for transforming educational po-
tential into the region’s economic results. 

Based on the identified research gap, the aim of 
the study is to assess the impact of higher educa-
tion on economic development.

Based on the literature review, the following re-
search hypotheses are formulated:

H1: The institutional concentration of higher ed-
ucation has a statistically significant impact 
on regional economic development.

H2: Regional innovation activity has a statisti-
cally significant impact on regional economic 
development.

H3: The conditions of the youth labor market 
have a statistically significant effect on re-
gional economic dynamics.

2. METHOD

The study uses a multi-stage empirical design 
aimed at consistent data analysis, from identifying 
common trends and interregional differences to 

assessing the enduring relationships between key 
variables. The methodological approach combines 
descriptive analysis, panel-data econometric mod-
elling, and regional cluster analysis, enabling the 
identification of average effects and their manifes-
tations. This step-by-step approach allows for the 
accounting for the regional heterogeneity in the 
functioning of higher education systems and labor 
markets. Panel data analysis allows for accounting 
for regional differences and dynamics over time. 
At the same time, cluster analysis differs between 
regions by type. Together, the applied methods 
provide a holistic empirical analysis of the impact 
of higher education on economic development 
and on graduates’ employment.

Therefore, the study uses panel data from 17 re-
gions of Kazakhstan for the period 2004–2024, 
based on official regional statistics (where avail-
able). The main sources of information are data 
from the Bureau of Statistics of the Republic of 
Kazakhstan and official annual statistical collec-
tions. To assess the level of economic development 
in the regions, data on gross regional product, 
fixed-asset investments, and average monthly wag-
es were used. Indicators characterizing the state of 
regional labor markets include youth unemploy-
ment, urban population, and net migration rates. 

Table 1. Description of variables used in the analysis

Section Variable code Definition Unit Data Source

Economic 

development

GRP Gross regional product KZT per capita
Bureau of National 

Statistics

INV_PC Investment in fixed capital per capita KZT per capita
Bureau of National 

Statistics

WAGE
Average nominal monthly wage in the 

region
KZT

Bureau of National 
Statistics

Labor market 

outcomes

Y_UNEMP
Share of unemployed youth aged 

15–34 in the labor force
percentage

Bureau of National 
Statistics

NET_MIG
Net migration balance per 1,000 
population per 1,000 persons Bureau of National 

Statistics

URBAN
Share of urban population in total 
population percentage

Bureau of National 
Statistics

Higher 

education 
system 

characteristics

HE_INDEX (composite 

index based on two 
variables)

Total number of universities and their 
branches in the region

units

Our calculations are 
based on the Bureau of 

National Statistics

Number of universities and branches 
per 100,000 population units per 100,000

Our calculations are 
based on the Bureau of 

National Statistics

Innovation 
environment

INNOV
Share of innovation-active enterprises 
in the region

percentage
Bureau of National 

Statistics

RD_EXP
Expenditure on research and 
development

million KZT
Bureau of National 

Statistics

Note: All variables are compiled at the regional level (region × year) for Kazakhstan, covering 2004–2024. The panel is unbal-
anced due to data availability.
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Due to data limitations, graduate employment is 
indirectly assessed using youth labor market in-
dicators and regional economic outcomes. Data 
on innovation activity are presented through indi-
cators of research and development expenditures 
and the share of innovatively active enterprises in 
the region. Higher education system data are an 
aggregated indicator that reflects the distribution 
of universities across regions. The characteristics 
of the higher education system are represented by 
a composite indicator of the institutional concen-
tration of higher education (HE_INDEX), con-
structed from the number of higher education 
institutions and their branches in the region, and 
the density of universities per 100,000 population. 
The variables used are detailed in Table 1.

The variables are grouped into sections based on 
their roles in explaining the relationships among 
higher education, youth employability, and labor 
market outcomes. This structure allows distin-
guishing between key explanatory variables, out-
come variables, and regional control factors. All 
indicators are presented in a comparable form and 
used in panel data format, allowing for both inter-
regional differences and indicator dynamics over 
time. The monetary variables were transformed 
to logarithmic form, which is standard practice in 
empirical research on regional development and 
the labor market. The panel is unbalanced due to 

differences in the availability of statistical data 
across regions and time periods.

The analytical research procedure comprises sev-
eral successive stages, as shown in Figure 1. 

The diagram illustrates the sequence of empirical 
analysis stages. The research was constructed in 
stages, from data collection to applied conclusions. 
In the first stage, regional panel data are collected, 
allowing for passage to subsequent analysis. In the 
second stage, a descriptive analysis of the data is 
conducted, including the calculation of key sta-
tistical characteristics and the analysis of interre-
gional heterogeneity. Additionally, the dynamics 
of gross regional product are considered, enabling 
identification of long-term trends in regional eco-
nomic development and differences between re-
gions. At the third stage, panel econometric mod-
elling with fixed effects is applied. This approach 
assesses the interrelationships among regional 
economic development, labor-market character-
istics, the innovative environment, and the pa-
rameters of the higher education system, while 
accounting for time-invariant regional charac-
teristics. In the fourth stage, the regions are ty-
pologized using cluster analysis. The regions are 
grouped by economic development and institu-
tional environments, enabling interpretation of 
the impact of higher education across regions. The 

Figure 1. Analytical framework of the study
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final stage includes generalizing the empirical re-
sults and formulating conclusions and recommen-
dations for the development of the higher educa-
tion system, taking regional specifics into account.

Statistical processing and empirical data analysis 
were performed using STATA 18.

3. RESULTS

First, descriptive statistics were calculated, and 
the dynamics of key indicators were analyzed, en-
abling the identification of interregional heteroge-
neity and the justification for the subsequent use 
of panel regression models. Descriptive statistics 
are used to make a preliminary assessment of the 
distribution of variables, identify inter-regional 
heterogeneity, and justify the use of panel regres-
sion models with fixed effects. 

Thus, Table 2 shows the distribution of vari-
ables used in the panel analysis for 17 regions of 
Kazakhstan for the period 2004–2024.

Table 2. Descriptive statistics

Variable Obs. Mean Std. Dev. Min
LN_GRP 418 14.025 1.239 10.963
LN_INVPC 389 12.508 1.089 9.065
LN_WAGE 433 11.317 1.007 9.055
LN_RD 446 6.647 1.819 0.640
INNOV 384 24.800 15.149 0.000
HE_INDEX 425 0.850 0.872 0.065
URBAN 464 59.012 22.521 12.990
Y_UNEMP 409 7.085 4.592 2.000
NET_MIG 464 –0.963 15.040 –29.504

There is pronounced inter-regional heterogene-
ity in both economic development indicators 
and higher education system characteristics, 
indicating differences in the conditions of em-
ployment formation and economic opportuni-
ties for graduates. Thus, the LN_GRP variable 
has an average of 14.025 and a standard devia-
tion of 1.239, indicating noticeable interregional 
differences in economic development. Among 
the factors of economic development, invest-
ment per capita (LN_INVPC) and wage level 
(LN_WAGE) exhibit relatively stable distribu-
tions, with standard deviations of about 1, indi-
cating moderate variability between regions and 
over time. The variable reflecting research and 

development costs (LN_RD) exhibits a higher 
variance (Std. Dev. = 1.819), indicating signifi-
cant differences in R&D intensity across regions.

The innovation activity indicator (INNOV) 
shows noticeable interregional variation, reflect-
ing the uneven distribution of innovation activ-
ity across regions. The higher education index 
(HE_INDEX) has a relatively high average val-
ue (0.850) and moderate variability, indicating 
heterogeneity in the quality and accessibility of 
higher education within the regional context. 
The share of the urban population is character-
ized by an average of 59.012 and a high standard 
deviation, indicating significant interregional dif-
ferentiation in urbanization. The youth unem-
ployment rate (Y_UNEMP) varies little across 
regions, whereas the net migration indicator 
(NET_MIG) varies significantly and can be posi-
tive or negative, reflecting differences in regional 
migration dynamics.

The descriptive statistics indicate significant inter-
regional differences, which warrant further analy-
sis of the relationships among variables. Figure 2 
shows the dynamics of the average logarithm of 
the gross regional product (LN_GRP) by region 
for the period 2004–2024.

Figure 2 shows a steady trend of GRP growth, in-
dicating a long-term increase in the level of eco-
nomic development of the regions. In 2003–2008, 
LN_GRP experienced relatively high growth 
rates compared to subsequent years. Thus, dur-
ing 2009–2014, the growth rate of this indicator 
slowed, possibly due to external economic shocks 
and adaptation processes in regional development. 
During 2015–2024, the positive dynamics remain, 
but the growth has become more moderate, even 
compared to previous periods.

As part of this stage of econometric analysis, a ba-
sic fixed-effects model is evaluated to identify rela-
tionships among higher education outcomes, eco-
nomic development, and graduate employment. 
The descriptive statistics (Table 2) and the dynam-
ics of the GRP indicator (Figure 2) indicate the 
need to use panel data regression analysis to assess 
regional development factors. Thus, the results of 
the basic regression model with fixed effects are 
presented in Table 3.
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Table 3. Fixed-effects regression results  
for regional economic development

Variable Coefficient Std. Error t-statistic p-value
LN_INVPC 0.2590 0.1215 2.13 0.034
LN_WAGE –0.0011 0.0154 –0.07 0.941
INNOV –0.0020 0.0032 –0.63 0.528
HE_INDEX –0.0002 0.0001 –3.27 0.001
URBAN –0.0030 0.0015 –2.05 0.041
Y_UNEMP –0.0028 0.0055 –0.51 0.614
NET_MIG –0.0010 0.0014 –0.71 0.477
Model statistics
Number of regions: 17

R² (within): 0.982
F-statistic: 570.97 (p < 0.001)

Note: Robust standard errors are reported in parentheses. 
*** p < 0.01, ** p < 0.05, * p < 0.10.

The regression results show that the chosen specifi-
cation captures well the differences in regional eco-
nomic development. A high value of the coefficient 
of determination (R2 within = 0.982) means that the 
model explains most of the changes in the indicator 
within regions over time. F-statistics confirm the 
model’s overall statistical significance at p < 0.001. 
The results show that investments in fixed capital per 
capita (LN_INVPC) are positively and statistically 
significantly associated with regional gross product, 
confirming the important role of investment activ-
ity in regional economic development. At the same 
time, the average wage (LN_WAGE), after control-

ling for fixed regional effects, does not have a statisti-
cally significant effect on GRP dynamics. The higher 
education index (HE_INDEX) has a negative and 
statistically significant coefficient, which may reflect 
a structural mismatch between the scale and insti-
tutional characteristics of the higher education sys-
tem and the actual needs of regional labor markets. 
It should be noted that the higher education index is 
an institutional proxy reflecting the concentration of 
higher education institutions rather than education 
quality, graduate skills, or employment outcomes. 
The negative association between the level of urban-
ization (URBAN) and GRP dynamics may reflect 
specific features of regional spatial development, in-
cluding infrastructural constraints and the uneven 
distribution of economic activity in more urbanized 
areas.

Research and development expenditures, as well 
as the share of innovatively active enterprises, do 
not show a statistically significant impact on the 
fixed-effects model, suggesting that their effects 
are not immediately apparent. Further, an addi-
tional analysis is performed using the lagged in-
novation variable (Table 4).

The results of the extended model confirm the sta-
bility of the main conclusions of the basic specifi-

Figure 2. Dynamics of average GRP across regions of Kazakhstan for 2004–2024 
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cation. Investments per capita maintain a positive, 
statistically significant impact on GRP (β = 0.2897; 
p < 0.05), indicating the important role of invest-
ment activity in long-term regional economic dy-
namics. Compared with the basic model, the in-
vestment factor remains important, confirming 
the sustainability of the results. The higher edu-
cation index (HE_INDEX) maintains a negative, 
statistically significant coefficient, confirming the 
stability of the previously identified result. The 
level of wages (LN_WAGE), the share of the urban 
population (URBAN), the youth unemployment 
rate (Y_UNEMP), and migration (NET_MIG) 
do not demonstrate a statistically significant im-
pact on GRP within the framework of this model, 
which indicates their limited explanatory power 
after considering fixed regional effects and invest-
ment dynamics. The results indicate that the im-
pact of innovation activity on regional economic 
growth is not directly evident during the period 
under review.

Significant differences across regions in economic 
development, innovation activity, and labor-mar-
ket conditions create heterogeneous conditions for 
graduate employment. In this regard, the analy-
sis of higher education requires considering not 
only the characteristics of the educational sys-
tem, but also the regional economic context with-
in which graduates are integrated into the labor 
market. This stage of the analysis aims to identify 
how regional economic conditions shape the rela-
tionship between higher education and graduate 
employment. 

Three key sets of indicators are used to describe 
the regional context. First, the number of higher 
education institutions (HE_INDEX) is consid-

ered an institutional characteristic of the regional 
educational environment, reflecting the concen-
tration of universities and the potential scale of 
training for the skilled workforce. Secondly, the 
youth unemployment rate (Y_UNEMP) is used as 
an indicator of the state of the youth segment of 
the regional labor market, into which graduates 
and young professionals are integrated. Thirdly, 
differences between regions in terms of economic 
development and innovation activity are consid-
ered, which form the demand for qualified human 
capital.

To further analyze the role of the regional context 
of higher education and the labor market, an alter-
native fixed-effects model specification was evalu-
ated. This model is not intended to replace the basic 
estimates presented above, but rather to clarify and 
interpret the identified regional heterogeneity. The 
alternative specification is used to test the robust-
ness of conclusions and identify mechanisms of re-
gional differentiation, rather than to reevaluate the 
underlying dependency. The results of the alterna-
tive model evaluation are presented in Table 5.

The results of the alternative specification indicate 
that the model has high explanatory power. The 
R2 value of 0.9203 indicates that 92% of the intra-
group variation is explained by the included fac-
tors, and the F-statistics confirm the model’s over-
all statistical significance (p < 0.001). According to 
the p-value (0.8231), the regions differ significantly. 
Regions with higher wages tend to have high-
er GRP, as confirmed by (WAGE) coefficients 
(t = 6.42; p < 0.001). Youth unemployment (Y_
UNEMP) has a negative, statistically significant ef-
fect (β = -0.1308; p < 0.001), indicating that rising 
youth unemployment hinders regional economic 

Table 4. Fixed-effects model with lagged innovation variable for regional economic development

Variable Coefficient Std. Error t-statistic p-value
LN_INVPC 0.3910*** 0.1174 3.33 0.001
LN_WAGE 0.0126 0.0156 0.81 0.420
INNOV –0.0029 0.0033 –0.87 0.383
HE_INDEX –0.00001 0.000005 –2.87 0.004
URBAN –0.0009 0.0015 –0.62 0.535
Y_UNEMP –0.0039 0.0057 –0.68 0.494
NET_MIG –0.0005 0.0014 –0.35 0.727
Model statistics
Number of regions: 17

R² (within): 0.980

Note: Robust standard errors are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.10.
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development. Accordingly, the weak integration of 
young people, including university graduates, into 
the labor market reduces the potential for regional 
development. The indicator of innovation activity 
(INNOV) has a positive, statistically significant ef-
fect (β = 0.0330; p < 0.01), indicating that higher 
innovation activity is associated with higher eco-
nomic development. In this model, innovation is a 
significant factor in regional differences.

At the same time, several factors do not have a sta-
tistically significant impact on regional economic 
development. These include spending on research 
and development (RD_EXP, p = 0.547), invest-
ment per capita (INV_PC, p = 0.982), net migra-
tion (NET_MIG, p = 0.664), the level of urbaniza-
tion (URBAN, p = 0.926), and the number of high-
er education institutions (HE_INDEX, p = 0.643). 
After accounting for fixed regional features, these 
indicators do not constitute an independent intra-
regional effect of economic growth. The empiri-
cal findings allow for evaluating the proposed re-
search hypotheses. While the significance of some 
variables varies across model specifications, the 
overall results provide meaningful insights into 
the relationship between higher education, inno-
vation, and regional development. The summary 
of hypothesis testing is presented in Table 6.

Despite the presence of a well-developed educa-
tional infrastructure in many regions, the impact 
of universities on graduate employment and eco-
nomic development in the country is, on average, 
heterogeneous. In this regard, cluster analysis is 
applied at the next stage of the study. The cluster-
ing results, presented in Table 7, indicate distinct 
regions with different conditions for graduate 
employment.

Table 7. Regional development clusters  
and higher education context

Cluster Region
Cluster 1 Almaty сity
Cluster 2 Akmola region, West Kazakhstan, Mangystau 

Cluster 3

Aktobe region, Almaty, East Kazakhstan, 
Zhambyl, Karaganda, Kostanay, Kyzylorda, 
Pavlodar, North Kazakhstan, Turkestan

Cluster 4 Atyrau region, Astana city

The results of the cluster analysis show that the 
regions of Kazakhstan can be divided into four 
clusters, differing in economic development, 
higher education system characteristics, and em-
ployment conditions for graduates. Cluster 1 is 
represented by the city of Almaty and is charac-
terized by a high concentration of higher educa-
tion institutions, a significant number of students 
and graduates, and a relatively high salary level. 

Table 5. Alternative fixed-effects regression model for regional economic development

Variable Coef. Clustered Std. Error t p-value 95% CI

INV_PC –0.0012 0.0547 –0.02 0.982 [–0.1172; 0.1147]
WAGE 0.0000 0.0000 6.42 0.001 [0.0000; 0.0000]
Y_UNEMP –0.1308 0.0118 –11.09 0.001 [–0.1558; –0.1058]
NET_MIG –0.0014 0.0033 –0.44 0.664 [–0.0084; 0.0055]
URBAN –0.0006 0.0063 –0.09 0.926 [–0.0138; 0.0127]
HE_INDEX –0.0368 0.0778 –0.47 0.643 [–0.2017; 0.1282]
RD_EXP –0.0000 0.0000 –0.62 0.547 [–0.0000; 0.0000]
INNOV 0.0330 0.0099 3.32 0.004 [0.0119; 0.0542]
CONSTANT 14.4881 0.2927 49.49 0.001 [13.8675; 15.1087]
Model statistics 
Groups = 17

Within R² = 0.9203
Overall R² = 0.6618
F(8,16) = 491.45 (p<0.001); ρ = 0.8231

Table 6. Summary of hypothesis testing 
Hypothesis Statement Empirical result Conclusion

H1
Institutional concentration of higher education 
affects regional economic development

Significant in baseline FE model  
(p = 0.001) Supported

H2
Innovation activity affects regional economic 
development

Significant in the alternative model  
(p = 0.004) Partially supported

H3
Youth labor market conditions influence 
regional development

Significant in the alternative model  
(p < 0.001) Supported



750

Problems and Perspectives in Management, Volume 24, Issue 1, 2026

http://dx.doi.org/10.21511/ppm.24(1).2026.48

Cluster 2 includes Akmola, West Kazakhstan, and 
Mangystau regions. These regions are character-
ized by moderate economic development and a 
limited number of universities. Cluster 3 includes 
most regions of Kazakhstan, including Aktobe, 
Almaty, East Kazakhstan, Zhambyl, Karaganda, 
Kostanay, Kyzylorda, Pavlodar, North Kazakhstan, 
and Turkestan. This cluster is characterized by av-
erage values of economic development and higher 
education indicators, as well as more limited op-
portunities for regional labor markets. Cluster 4 
is represented by Astana city and Atyrau region, 
which are characterized by high economic activity, 
significant investments, and a relatively developed 
innovative environment. These regions generate 
demand for highly qualified personnel, but the pe-
culiarities of the economic structure can lead to a 
selective demand for graduates of certain fields of 
study.

To identify the differences between the selected 
clusters in the context of the higher education sys-
tem and the regional labor market, Table 8 shows 
the average values of key indicators for each cluster.

Table 8. Higher education and labor market 
characteristics by regional clusters

Cluster Number 
of regions

HE_INDEX 
(mean)

WAGE 
(mean)

INNOV 

(mean)
Cluster 1 1 3.1795 176217.4 8.1045
Cluster 2 3 0.6686 154590.1 4.2742
Cluster 3 10 0.5645 112474.4 7.5890
Cluster 4 3 0.7718 238036.2 8.2789

Graduate employment varies across different re-
gional conditions. Cluster 1 is composed exclu-
sively of the city of Almaty, characterized by a high 
concentration of higher education institutions 
(HE_INDEX = 3.18), high average wages (WAGE 
= 176 217.4), and innovation activity (INNOV = 
8.10). This cluster reflects the concentration of ed-
ucational and innovation potential in one region. 
At the same time, cluster 2 has a combination of 
moderate wage values (WAGE = 154590.1) and 
low innovation activity (INNOV = 4.27), indicat-
ing limited demand for highly skilled labor, which 
may constrain graduate employment opportuni-
ties. The low salary level (WAGE = 112474.4) and 
the small number of universities (HE_INDEX = 
0.56) in cluster 3 indicate limited opportunities 
for graduates in regional labor markets. Cluster 4 

is characterized by a high salary level (WAGE = 
238036.2) and innovation activity (INNOV = 8.28), 
indicating a high demand for highly qualified la-
bor and additional opportunities for graduates.

4. DISCUSSION

The results show that expanding the higher educa-
tion system at the regional level does not automat-
ically accelerate economic growth. The negative 
relationship between the higher education index 
and the level of economic development indicates 
that the accumulation of formal educational capi-
tal outstrips regional economies’ ability to use it 
productively. In other words, the problem lies not 
in the lack of education but in the limited demand 
for complex competencies.

This effect allows interpreting higher education 
as a conditional growth factor, the effect of which 
depends on the structural characteristics of the 
regional economy. In regions with narrow indus-
try specialization and low employment diversifi-
cation, expanding training increases the supply 
of skilled labor without creating appropriate jobs. 
In these circumstances, the expansion of higher 
education may increase over-qualification and re-
duce the average return on investment in human 
capital. This logic is consistent with findings from 
studies showing that the return on education is 
determined by the structure of demand and the 
institutional environment, rather than solely by 
the scale of training (Budría & Moro-Egido, 2014; 
Green & Henseke, 2021).

The negative impact of youth unemployment clarifies 
the identified mechanism. The high unemployment 
rate among young people, including university grad-
uates, reflects the weak integration of human capital 
into the region’s economic system. In these condi-
tions, even as educational indicators improve, skills 
remain underused, and a gap is forming between ed-
ucational attainment and the content of employment. 
The thesis confirms that the key limitation is not the 
offer of diplomas as such, but the shortage of jobs re-
quiring high levels of competence (McGuinness et 
al., 2018; Iriondo Múgica, 2022). Thus, the negative 
relationship between the educational index and eco-
nomic development does not contradict the theory of 
human capital, but points to the institutional limita-
tions of its implementation.
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The lack of an independent effect on the number 
of universities further demonstrates that institu-
tional density is not equivalent to economic per-
formance. The mere presence of universities in 
the region does not guarantee the formation of in-
novative effects without stable channels of inter-
action with the industry and without demand for 
scientific and technological competencies. Given 
the weak integration of universities into region-
al production chains, their contribution to eco-
nomic dynamics remains limited, consistent with 
the need to develop triple helix mechanisms and 
knowledge transfer (Pocol et al., 2022).

Cluster analysis enhances the interpretation of the 
estimates, showing that the impact of higher ed-
ucation varies significantly across regions. In re-
gions with higher innovation activity and a diver-
sified employment structure, the educational po-
tential is more fully realized. In resource-orient-
ed and less diversified regions, higher education 
performs a primary stabilizing function, without 
forming a pronounced economic multiplier. This 
confirms the conditional nature of higher educa-
tion’s impact, as evidenced by international panel 
studies (Khalfaoui & Derbali, 2021).

In contrast to studies documenting the sustained 
positive effect of higher education in metropolitan 
and innovatively developed regions (Hammond 
& Thompson, 2008; Dotti et al., 2013), the results 
reflect the specifics of a geographically heteroge-

neous economy in which demand for skilled labor 
is concentrated in a limited number of centers. In 
the absence of spatial coordination mechanisms, 
educational expansion can exacerbate interre-
gional differences by attracting the most com-
petitive graduates, rather than contributing to the 
alignment of development.

From a practical point of view, the results indicate 
the need to move from a policy of quantitative 
expansion to a model of structural coordination 
of higher education and regional development. 
Increasing economic returns requires matching 
training profiles with the industry specialization 
of the regions, stimulating interaction between 
universities and businesses, and creating demand 
for complex competencies. Without an appropri-
ate institutional environment, educational invest-
ments remain limited in their effectiveness.

The research’s scientific contribution is the empiri-
cal confirmation of the conditional nature of high-
er education’s influence on regional development 
within a country with pronounced territorial dif-
ferentiation. It is shown that the key limiting fac-
tor is not the scale of the educational system but 
the regional economy’s ability to integrate and use 
the competencies developed. This clarifies mod-
ern interpretations of the theory of human capital, 
shifting the focus from the supply of education to 
the structural parameters of demand and the in-
stitutional conditions for its implementation.

CONCLUSION

The study aimed to assess the impact of higher education on the economic development and employ-
ment of graduates in Kazakhstan, while accounting for regional differences. The results of the analysis 
show that the impact of higher education on the economic development of regions is ambiguous and 
depends on the institutional and structural features of the regional economy.

The estimates obtained indicate that investment activity remains one of the key factors of economic 
growth, while the impact of educational infrastructure and innovation activity is manifested through 
more complex mechanisms of interaction with the regional labor market and the economic structure 
of territories. The analysis of regional typology also demonstrates that differences in economic devel-
opment, innovation environments, and employment opportunities create unequal conditions for the 
realization of graduates’ human capital across regions.

These findings suggest that the contribution of higher education to economic development depends not 
only on the scale of educational infrastructure but also on the institutional and economic environment 
in which universities operate. From a policy perspective, improving the effectiveness of higher educa-
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tion requires stronger coordination between educational policy, regional economic development strate-
gies, and labor market needs. Such coordination may contribute to a more balanced regional develop-
ment and a more effective utilization of human capital in Kazakhstan.
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