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Abstract. Higher education plays an important role in building human capital and
stimulating economic growth. The aim of this research is to examine the impact of the
relationship between the higher education policy and Kazakhstan’s macroeconomic de-
velopment by focusing on key economic indicators. The study employs a macroeconomic
approach, using secondary statistical data from official sources, including the Bureau of
National Statistics of Kazakhstan and the QS World University Rankings. A panel data set
covering the period from 2001 to 2023 enables an analysis of the long-term trends. The
results show that higher education reforms have contributed to reducing the number of
universities, strengthening academic autonomy and increasing the international competi-
tiveness of universities. However, structural problems remain, such as an insufficient adap-
tation of educational programmes to the demands of the labour market, limited research
funding and insufficient integration of innovation into universities. These findings suggest
that policymakers should focus on improving higher education financing mechanisms,
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strengthening the integration of universities with the labour market and increasing their
contribution to the development of national innovation. Future research may focus on the
impact of higher education policies on employment and income growth, as well as the
long-term effects of the digitalisation of education on adaptations to the labour market.

Keywords: higher education, education policy, macroeconomic development, human
capital, public investment.

ReikSminiai ZodZiai: aukstasis mokslas, $vietimo politika, makroekonominé plétra,
zmogiskasis kapitalas, valstybés investicijos.

Introduction

Higher education is a key factor in innovative development, economic growth and the
formation of human capital (Lueddeke 1999; Pitman 2014; Orazbek et al. 2023). Universi-
ties perform a dual function: providing training for qualified specialists, on the one hand;
and forming a research base that promotes technological progress on the other. However,
the effectiveness of the higher education system largely depends on the state’s educational
policy, which should ensure that the curricula meet the requirements of the labour market
and support innovation and research (Ojha 2022; Olo et al. 2022).

Previous studies have highlighted the importance of higher education for macroeco-
nomic development, noting the impact of public investment, university integration and
the level of innovation. The increase in university funding contributes to the growth of the
GDP and innovation activity, but in Kazakhstan, this indicator remains below the average
level of the OECD countries (Hanushek and Woessmann, 2015). At the same time, the
discrepancy between the training of specialists and the requirements of employers leads
to an imbalance in the labour market (Abdiraiymova et al. 2020; Jonbekova et al. 2020).
In countries with an active involvement of universities in R&D, stable economic growth is
seen, but in Kazakhstan, the investment in research is low, limiting the impact of higher
education on the country’s macroeconomic performance (Ashirbekova and Nurmukhano-
va, 2022; Liu et al. 2024).

Over the past two decades, Kazakhstans higher education system has undergone sig-
nificant structural changes. Due to reforms, the number of universities decreased from 180
in 2003 to 112 in 2023. The introduction of the Bologna Process in 2010 made it possible to
bring the educational standards in line with international standards and to increase student
mobility. In 2018, a policy of academic autonomy was introduced, giving the universities
more independence in relation to their curriculum development, financial management
and scientific research. At the same time, there was an increase in international integration
in the QS World University Rankings and the number of universities increased significant-
ly, which indicates an increase in their competitiveness abroad. Despite the reforms that
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were carried out, there is still insufficient research on how the educational policy affects
key macroeconomic indicators, including the average income, employment and innova-
tion activity. The existing research does not adequately explain which mechanisms of the
educational policies have the most significant impact on economic development and which
factors can enhance that effect.

The aim of this research is to examine the impact of the relationship between the
higher education policy and Kazakhstan’s macroeconomic development by focusing on
key economic indicators. This study employs a quantitative analysis, including descriptive
statistics, correlations and a regression analysis, to examine the relationship between the
country’s higher education policy and its macroeconomic development. Adopting a mac-
roeconomic approach, the research utilises secondary statistical data from official sources,
covering the period 2001 to 2023, to assess the long-term trends and economic impacts.
This work contributes to the literature by addressing gaps in the research on the macro-
economic impact of higher education, assessing the interactions between the educational
policy and macroeconomic factors, and offering empirically-based recommendations for
optimising investments in education and improving the policies.

Literature Review

The higher education system, as one of the main factors of economic growth and social
progress, plays a key role in the development of human capital. In economic theory, the
theory of human capital formulated by Becker (1964) and later developed by Lucas (1988)
and Romer (1990) had the greatest impact on studies focusing on the role of education.
Becker’s (1965) concept of human capital considers education as an investment that leads
to increased labour productivity. Modern research highlights that investments in education
not only enhance the skills of employees, but also contribute to technological innovation
and the growth of productivity (Hanushek and Woessmann 2015).

Further developments in the theory of human capital have led to an understanding of
the indirect effects of higher education on the economy. In particular, Lucas (1988) empha-
sised that increasing the population that has completed higher education promotes the dis-
semination of knowledge, accelerating scientific and technological progress and increasing
innovation activity in a country. Thus, education plays a significant role in endogenous
economic growth models, where knowledge accumulation and innovation drive long-term
development (Romer 1990; Lueddeke 1999).

The rapid development of technology and the transition to a post-industrial econo-
my have increased the demand for highly-qualified specialists (Haughton 1990). However,
structural unemployment has arisen in several countries due to the inadequacy of grad-
uates’ skills to meet the requirements of the labour market (Lewis 1992). According to
Saint-Paul (1996) less-educated workers are more likely to be unemployed than skilled
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professionals. Similarly, education generally improves the employability but can also ex-
tend the unemployment duration for graduates with specialised skills that are not aligned
with the immediate labour market demands (Altindag et al. 2022).

During this period, many countries began to develop government strategies to reduce
youth unemployment through higher education reforms, including the introduction of
vocational training programmes, cooperation with employers and an increase in the num-
ber of universities (Aamodt and Arnesen 1995; Yano 1997). Furthermore, the theoretical
foundations of human capital were formed in parallel with the expansion of mass higher
education which, in developing countries, led to problems such as a decrease in the quality
and the emergence of diploma factories (Kerr 2001; Grolleau et al. 2008). In the European
Union, educational reforms have been aimed at standardising educational programmes
within the framework of the Bologna Process (Pitman 2014).

The effectiveness of higher education is largely determined by the level of public invest-
ment (Song, 2019). Research has indicated that countries with well-funded, high-quality
education systems tend to experience sustained economic growth (Castello-Climent and
Hidalgo-Cabrillana 2012). However, the approach to financing higher education varies sig-
nificantly in different countries. Higher education has been viewed as a market service in
the United States and the UK, where students are viewed as consumers (Dougherty and
Natow 2020). In China and South Korea, universities receive a significant public invest-
ment, allowing them to become leading research centres (Liu et al. 2024).

Despite active reforms in higher education, Central Asian countries continue to face
several structural challenges that have limited their competitiveness on the international
stage. One of the problems is the low competitiveness of the universities represented in
international rankings, such as the QS World University Rankings, which is increasing,
with the gap between leading and regional universities remaining significant (Hou 2021).
In Central Asia, new technologies are created through grant programmes and increased
funding for promising areas, which contributes to economic growth (Hwami et al. 2024).

The existing literature on the labour market demand and higher education in Kazakh-
stan highlights the fact that undergraduate-level training is generally sufficient for en-
try-level positions, although some sectors prefer advanced degrees (Abdiraiymova et al.
2020). However, employers are increasingly emphasising the need for practical skills, criti-
cal thinking and digital literacy, revealing a gap between the academic training and labour
market expectations (Jonbekova et al. 2020; Kireyeva et al. 2024).

Kazakhstan’s integration into the Bologna Process in 2010 and the subsequent modern-
isation of the country’s higher education were intended to improve the labour market align-
ment by introducing standardised degree structures, expanding academic mobility and
encouraging research-driven innovation. While these reforms enhanced the educational
accessibility and global competitiveness, research indicates they have not fully addressed
the mismatch between university curricula and the needs of employers (Uzhegova and
Baik 2022). Despite the increased state investment in higher education, research suggests
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its impact on innovation-driven economic growth remains constrained (Ashirbekova and
Nurmukhanova 2022). Factors such as limited research funding, weak industry-academia
collaborations and insufficient R&D commercialisation are contributing to this challenge.
Additionally, there is a complex structural organisation of Kazakhstan’s education system,
which requires searching for new ways to solve its problems and achieve further develop-
ment (Saparova et al. 2023).

The literature review confirms that higher education is a key factor in economic growth
and innovative development. However, its impact is largely determined by the effectiveness
of government policies. Kazakhstan’s reforms in the field of higher education have made
it possible to increase the nation’s competitiveness, but challenges remain regarding the
financing of science, integration with the labour market and the modernisation of educa-
tional programmes. The lack of empirical data from the region limits the possibilities for a
comprehensive analysis of the ’ effectiveness of educational reforms.

Research Methodology

In this study, a macroeconomic approach was used to assess the long-term impact of
higher education policies on economic development. The research is focused on analysing
structural changes at the national level, rather than the characteristics of individual ed-
ucational institutions. This approach enables a comprehensive evaluation of how higher
education policies influence key economic indicators, including employment, income dis-
tribution and investments in research and innovation. The findings will contribute to evi-
dence-based policymaking, supporting the development of strategies aimed at enhancing
human capital and improving economic sustainability.

The study is based on secondary statistical data from official sources, including the
Bureau of National Statistics of the Republic of Kazakhstan and the QS World University
Rankings. The period from 2001 to 2023 provides a sufficient time frame to analyse long-
term trends in the higher education sector and to assess the outcomes of policy reforms.
The period of 2001-2023 was a time of key higher education reforms in Kazakhstan, in-
cluding the transition to the Bologna Process (2010) and the university modernisation
programme (2017-2023). This allows for an assessment of the long-term impact of policy
changes on macroeconomic indicators.

Based on the research aim of examining the impact of the higher education policy on
Kazakhstan’s macroeconomic development through key economic indicators, the follow-
ing hypothesis are proposed:

H1: An increase in the number of universities reduces unemployment.

H2: Higher public investments in education raise the average income.

H3: Higher education expansion boosts innovation activity.

H4: Public investments improve the higher education system.
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Data selection and key indicators

The choice of macroeconomic indicators was determined by their importance for the
public policy and strategic economic planning. These indicators provide insights into gen-
eral economic trends, the effectiveness of the public investment in education and the con-
tribution of higher education to economic growth. The key indicator in this study was the
public investment in education as a percentage of the GDP, which reflects the priority of
education in the national policy and its role in human capital development. Also, cross-sec-
tional data such as the Gini index, average income and unemployment rate were includ-
ed to provide a broader social and economic context and to further illustrate the structural
imbalances.

The study employed descriptive and statistical methods to analyse the trends in higher
education and the macroeconomic indicators. The descriptive statistics included an analy-
sis of the central trends (mean, median and mode) and distribution characteristics. Python
and SPSS were used for the data processing, which provided accurate calculations and a
convenient visualisation of the results. Missing values were processed using the multiple
imputation method, which avoided shifting the results.

The data set included the dependent variables presented in Table 1.

Table 1. Descriptive statistics

Variable | Description N | Minimum | Maximum | Mean | Median Log
(Mean)

YEAR | Year of the 23| 2001 2023 2012 | 2012 | 7.606
observation

HIGH_ED | Number of 23| 112 185 145 139 | 4977
universities

STUD Number of 23| 491470 | 784,512 | 623,097 | 620,053 | 13.342
students

FACUL | Number of 23| 34508 43382 | 39,167 | 38470 | 10.575
teaching staff

COVER | Higher educa-
tion coverage 23 43 67 54 53 4.007
(%)

UNEMPL | Unemployment 23 5 10 6 5 1.945
rate (%)

AVER_ Average

INC income (KZT) 23 17,303 364,295 119,572 | 101,263 | 11.692

GDP_ GDP in the

EDU education 23 118,227 5,337,073 | 1,260,962 | 886,296 | 14.048
sector (KZT)
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Variable | Description N | Minimum | Maximum | Mean | Median Log
(Mean)
EXPEN | R&D expendi- | )3 | 7,5, 172,586 | 56,429 | 51,253 | 10.941
ture (KZT)
INNOV_ | Innovative
ACTIV activity (%)* 21 2 12 7 8 2.08
GINI Gini index (%) | 23 0.27 0.37 0.296 0.290 -0.866

*Data recorded since 2003

The study employed a correlation and regression analysis to study the relationship be-
tween the higher education policy and economic development, which allowed for an in-
depth study of the cause-and-effect relationship between the investment in education and
the economic performance. The structure of the study is shown in Figure 1.

Processing of statistical data from official sources

Dat llecti
ata coflection (Bureau of National Statistics, QS World Ranking)

Removal of missing and abnormal
values

Data clearing

Data normalization to unify units of
measurement

Correlation analysis to identify
relationships between variables

Data analysis

Development of Formulation strategies to remove barriers and
recommendations increase efficiency of education policy

Figure 1. Stages of the research implementation

Regression analysis of factors on
educational policy

According to the presented scheme, the study consisted of four key stages. These stages
included data collection, data purification, data analysis and the development of recom-
mendations. The first stage involved collecting statistical data from official sources, as well
as ensuring the sample’s representativeness and reliability. After the data was collected, it
was cleaned to improve the accuracy of the analysis. At this stage, missing values were elim-
inated and data normalisation was performed to ensure the correctness of the subsequent
calculations.
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Next, the data was analysed using correlation and regression methods.

A correlation analysis was used to assess the relationship between key variables, in-
cluding the number of higher education institutions, public investment in education, in-
novation activity, unemployment and the average income. Based on these correlations, an
econometric model was developed to examine the impact of educational and economic
factors on the average income, unemployment and innovation activity, where Y represent-
ed the dependent variable. Independent variables included indicators reflecting the edu-
cation level, human capital investments and socio-economic factors. Additionally, control
variables reflecting temporal and institutional effects, such as the GDP in the education
sector, were also included.

During the analysis, a correlation matrix containing Pearson correlation coefficients
(p) demonstrated the degree of linear dependence between the variables. Based on the re-
sults of the correlation analysis, regression modelling was conducted to quantify the impact
of educational policies on the macroeconomic indicators. A regression analysis was chosen
as the primary method because it quantified the relationship between the dependent and
independent variables.

Multiple regression models were employed to estimate the effect of the higher edu-
cation policy on social and economic development. The regression model followed the
general form (1):

Y = +,31x1 + ﬁzXz + -~~+,[>’nxn + €(1)

where:

Y - the dependent variable;

X, X,..x - independent variables;

Bo - the constant of the model;

B1 Bz, Bn — the regression coefficients that measured the impact of each independent
variable on Y.

¢ — the error term.

A key limitation of this study was that the dataset spanned 23 years, restricting the
temporal scope of the analysis. While this time frame provided valuable insights into long-
term trends, the absence of earlier data limited the ability to conduct a more historical
assessment and to analyse the evolution of higher education policies over a broader period
of time. Additionally, another limitation was the trade-off between the sample size and the
model’s stability. Attempts to expand the data set led to a decrease in the statistical reliabil-
ity of the estimates due to errors, so the final sample size was chosen based on an optimal
balance between reliability and the availability of data. The results served as the basis for
developing recommendations to improve the educational policy in order to integrate uni-
versities with the labour market and to increase investments in research.
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Analysis and Results

Analysis of the dynamics of higher education policy developments in Kazakhstan

The development of academic mobility programmes, expansion of international coop-
eration in the fields of science and education, and the active participation of Kazakh uni-
versities in the world rankings are all important. The dynamics of the involvement of Ka-
zakh universities in the global rankings confirms the effectiveness of the ongoing reforms.
For example, the QS World University Rankings showed that in 2010, only two universities
from Kazakhstan were included in this ranking; but 24 years later, there were already 16
universities included. This indicates the growing competitiveness of Kazakh higher educa-
tion on the international stage. For a more detailed analysis of the dynamics of change in
the higher education system, see Table 2.

Table 2. Leading indicators of higher education in Kazakhstan in 2003, 2008, 2013, 2018
and 2023

Year Higher Faculty Total Higher Faculty Students
education students education growth growth
institutions institutions (%) (%) (%)
2003 180 40,972 665,843 0.0 0.0 0.0
2008 143 37,814 645,648 -20.56 -7.71 -3.03
2013 128 41,635 561,068 -28.89 1.62 -15.74
2018 124 38,275 586,661 -31.11 -6.58 -11.89
2023 112 37,391 635,151 -37.78 -8.74 -4.61

The results obtained demonstrate how the reforms have affected structural changes
in higher education and what trends can be traced over the long-term period. In gener-
al, there has been a decrease by -37.78% in the number of universities operating in Ka-
zakhstan. This trend may reflect the increased quality requirements for teaching, increased
competition for personnel and the redistribution of resources among universities. During
the study period, the number of faculty members decreased by -8.74%, which may also
indicate the increased quality standards for teachers and the competition to hire faculty at
universities. The total number of Bachelor’s, Master’s, and Doctoral students also showed a
negative trend (-4.62). However, within this structure, there were multi-directional trends.
The number of undergraduate students increased by 14.2% (from 31,950 in 2013 to 36,491
in 2023), indicating a growing interest in higher education programmes and an increasing
importance of academic specialisation. Interestingly, the largest growth was seen in the
segment of Doctoral students, as their numbers increased significantly (400 to 5966).

These trends highlight the change in the model of higher education in Kazakhstan:
the transition from a quantitative expansion to a qualitative development of the scientific
and educational environment. This has been transforming the approaches to university
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management and requires a further analysis of the public policy in the field of education.
Therefore, attention should be paid to the globalisation of higher education, which encour-
ages universities to increase their competitiveness and their quality indicators.

One of the key tools for assessing the international status of higher education institu-
tions is the QS World University Rankings, which take into account criteria such as the
academic reputation, teaching quality, scientific productivity and the level of international
cooperation. As is shown in Figure 2, there has been a steady increase in several Kazakh
universities represented in the QS Rankings from 2010 to 2024.

According to the analysed period for 2010-2024, there have been significant dynamic
changes in the participation of Kazakhstani higher education institutions in international
rating systems, such as QS World University Rankings. From 2010 to 2013, the integration
of Kazakh universities into international rankings was limited and characterised by a small
number of represented universities. However, between 2014 and 2018, the participation
remained relatively stable, probably reflecting the process of the universities adapting to
international standards and efforts to improve the quality of education and research. Since
2020, the number of Kazakhstan’s represented universities has increased sharply in the QS
Rankings, resulting from successful reforms aimed at improving educational programmes,
developing the country’s scientific potential and strengthening international competitive-
ness. These changes can be considered as a result of the state policy in higher education,
including measures to encourage universities to meet the global standards, improve the
quality of their educational services and increase scientific productivity.

Figure 2. Kazakhstani universities in the QS Rankings for 2010-2024

Next, let us consider Kazakhstan’s position in the QS Rankings among CIS countries,
to assess the dynamics of the government policy and its impact on the competitiveness of
universities (Figure 3).
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Figure 3. Dynamics of the number of universities participating in the QS Rankings for 2010-
2024

According to the data, Kazakhstan has demonstrated a significant increase in the num-
ber of universities represented in the rankings since 2020. This indicates the effectiveness of
educational reforms aimed at increasing the country’s international competitiveness. The
number of universities included in the rankings in other CIS countries remains relatively
stable. It should be noted that Belarus has a limited number of represented universities,
which may be due to the slow pace of their reforms. Armenia and Kyrgyzstan have shown
a gradual increase in the universities included in the rankings since 2019, which may re-
sult from reforms aimed at improving the quality of higher education. Uzbekistan, Turk-
menistan and Tajikistan are not included in the lists, although they had similar starting
conditions. Thus, Kazakhstan stands out among the CIS countries in terms of the growth
dynamics of the number of universities in the international rankings.

Analysis of the relationship between the higher education policy and macroeconomic fac-
tors

Higher education acts as a strategic tool for the formation of human capital, the devel-
opment of innovations and economic growth. The education policy is linked with macro-
economic indicators such as unemployment, technical progress and economic well-being.
Investments in education foster an upskilling of the workforce, which stimulates economic
development and reduces social inequality. The relationship between the higher education
system and macroeconomic indicators is essential for research on the educational policy.
In this regard, the factors influencing the higher education system in Kazakhstan will be
considered in a correlation analysis (Table 3).
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Table 3. Correlation matrix of indicators

YEAR | HIGH_ED | STUD | FACUL | COVER | UNEMPL | AVER_ | GDP_ | EXPEN | INNOV | GINI
INC ED
YEAR 1.0
HIGH_ED -0.934 1.0
STUD -0.574 0.782 1.0
FACUL -0.816 0.799 0.549 1.0
COVER 0.482 -0.214 0.248 -0.323 1.0
UNEMPL -0.900 0.965 0.758 0.702 -0.223 1.0
AVER_INC 0.938 -0.814 -0.372 | -0.769 0.469 -0.738 1.0
GDP_EDU 0.824 -0.683 -0.238 | -0.682 0.385 -0.596 0.958 1.0
EXPEN 0.928 -0.833 -0.419 | -0.732 0.385 -0.755 0.986 0.948 1.0
INNOV 1.0 -0.893 -0.548 | -0.739 0.545 -0.864 0.882 0.747 0.875 1.0
GINI -0.934 0.683 0.708 0.416 0.203 0.730 -0.309 | -0.214 | -0.362 -0.392 1.0
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Based on the presented results, the following conclusions have been drawn.

1. Unemployment (UNEMPL)

The relationship between the level of higher education and unemployment (0.965)
indicates structural discrepancies between the educational programmes and the labour
market. These disparities could be caused by a lack of mechanisms for graduates to adapt
to changing economic conditions or the insufficiency of an applicability approach in the
higher education system. As a result, educational policy reforms are needed to modernise
the educational programmes, develop a double-degree education system, and to strengthen
interactions between universities and employers (Abdiraiymova et al. 2020).

2. Average income (AVER_INC)

Economic growth and a population’s standard of living significantly depend on the
dynamics of the average income. The positive correlation with time (0.938) reflects a long-
term trend toward income growth. Still, its negative relationship with the higher education
level (-0.814) indicates potential challenges facing the effectiveness of educational invest-
ments.

The inconsistency between the professional skills of graduates and the labour market
needs limits the employment opportunities for highly-paid positions (Olo et al. 2022). It
also leads to a decrease in the efficiency of educational investments. Therefore, the appli-
cability of knowledge, as well as strengthening the mechanisms for integrating universities
with the real sector of the economy, such as joint educational programmes with industrial
partners and professional internships, should be applied to the educational strategy.

3. Ré+D expenses (EXPEN)

The high positive correlation between the level of R&D funding and a population’s
income (0.986) indicates a direct linkage between the country’s economic growth and its
R&D expenditure. However, the negative correlation between universities and the volume
of R&D funding (-0.833) requires a detailed analysis of the mechanisms of budget redis-
tribution and the effectiveness of educational reforms, as it indicates an insufficient inte-
gration of the university sector with research and innovation activities, which leads to a
limited involvement of universities in the development and implementation of advanced
technologies (Ashirbekova and Nurmukhanova 2022).

4. Innovative activity INNOV_ACT)

The capacity growth of innovations is the principal factor for sustainability that con-
tributes to the competitiveness of a national economy. A high positive correlation with
the time frame (0.972) means active developments in science and technological advance-
ments and efficient state mechanisms for innovative activities. However, the negative high
correlation between higher education and innovative activity (-0.893) demonstrates there
are barriers at universities, such as insufficient levels of research commercialisation, weak
links between universities and industry, and inefficient technology transfers (Jonbekova et
al. 2020).

5. Education expenditure from the GDP (GDP_EDU)

The accumulation of intellectual capital depends on education investments. A high
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positive correlation with the income (0.820) confirms that increasing educational fund-
ing leads to economic prosperity. However, the negative relationship with the Gini index
(-0.214) requires an additional analysis to assess its efficiency in decreasing social inequal-
ity.

Next, a regression analysis was conducted after excluding the variables that demon-
strated multicollinearity and lacked a statistically significant relationship with the higher
education system. Table 4 demonstrates that the proposed model fits well (R = 0.988).

Table 4. Model summary and coefficients

Change Statistics
AdjustedR | Std.
Model R R Square Juste R F
Square Error | Square df1 a2
Change Change
1 0.988 0.976 0.972 4.117 0.976 260.147 3 19
95% 95%
Unstandardised | Standardised sid Confidence | Confidence
1 Variable Coefficients Coefficients E ) t Sig. Interval for | Interval for
rror
(B) (Beta) B (Lower B (Upper
Bound) Bound)
1 Constant 40.217 7.329 5.487 <0.001 24.876 55.558
1 STUD 7.317E-5 0.242 0.000 6.304 <0.001 0.000 0.000
1 GDP_ -4.262E-7 -0.237 0.000 | -5.278 <0.001 0.000 0.000
EDU
1 UNEMPL 10.226 0.713 0.687 | 14.891 <0.001 8.788 11.663

The included indicators explain 97.6% of the variance in the number of higher educa-
tion institutions. The adjusted R* (0.972) confirms the robustness of the model, after ac-
counting for the number of predictors. The standard error of the estimate is relatively small,
indicating a high level of accuracy in the model. The F-statistic (F = 260.147, p < 0.001)
suggests that the overall model is statistically significant. Additionally, the p-values for all
the predictors are below 0.001, confirming their statistical significance.

According to Figure 4, the number of higher education institutions (HEIs) positively
correlates with both student enrolment and unemployment, indicating an ambiguous im-
pact on the labour market.
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Figure 4. Impact of higher education on unemployment and student numbers

Mass accessibility of higher education, when not aligned with the industrial demand,
leads to labour market imbalances (Grolleau et al. 2008). Therefore, a decline in student
numbers may enhance the educational quality, producing more highly-skilled graduates
with greater competitiveness in the labour market and ultimately reducing unemployment
(Uzhegova and Baik 2022). However, according to the B coefficient (7.317E-5), increasing
the number of students in the long term leads to increasing HEIs.

Furthermore, with a B coefficient of 10.226, increasing the number of HEIs does not
decrease unemployment; in fact, it could even enhance it (Altindag et al. 2022). As a result,
the country has more graduates than the workplace, and the optimisation of universities
enhances the quality of education and contributes to a lowering of the unemployment rate.

Figure 4 shows the impact of higher education on unemployment and student num-
bers.

Figure 4. Impact of higher education on unemployment and student numbers

One unanticipated result was that the analysis revealed a negative correlation between
the public investment in education (GDP_EDU) and the number of higher education in-
stitutions (Figure 5), with B = 4.262E-7. This suggests that an increase in public education
funding does not necessarily lead to the expansion of HEIs. Thus, this finding contradicts
previous research, in which a higher education investment is associated with institutional
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growth (Song 2018). In this context, this indicator is an important signal for management
structures about the need for a detailed analysis of the effectiveness of the public invest-
ment in education, including an assessment of its impact on the quality of trained special-
ists and the long-term economic effects.

Thus, the following results were achieved:

H1: An increase in the number of universities reduces unemployment — rejected.

H2: Higher public investments in education raises the average income - confirmed.

H3: Higher education expansion boosts innovation activity — rejected.

H4: Public investments improve the higher education system — rejected.

Conclusions

The results of the study confirm the key role played by higher education in the econom-
ic development of Kazakhstan. An analysis of the dynamics of the educational policy has
shown that reforms aimed at optimising the university system contributed to the growth
of the international competitiveness of Kazakh universities. However, structural challenges
remain, including an insufficient integration of educational programmes with the labour
market needs, limited funding for research, and an imbalance between many graduates and
the demand for qualified personnel.

Policymakers should therefore consider the following:

1. The growing presence of Kazakhstani universities in the international rankings
confirms the success of the internationalisation policy, but further integration with
the global academic space is an urgent task.

2. Increased investments in R&D are key factors in stimulating innovation growth
and long-term economic development. The government should provide targeted
financing for applied research, while supporting technology transfers and taking
measures to strengthen the cooperation between universities and industry part-
ners.

3. To increase the efficiency of investments in higher education, we need to optimise
the allocation of resources and to balance quality and accessibility. Strategic finan-
cial models should be developed to ensure a fair funding distribution and support
the competitiveness of universities.

Future research should focus on a more detailed analysis of the causal relationship be-
tween higher education policies and macroeconomic indicators, particularly in the context
of employment rates and income growth. A comparative study involving other developing
countries could provide additional information. In addition, further research would be
advisable in order to conduct a comparative study involving other developing countries, as
well as to study the long-term effects of the digitalisation of higher education and its impact
on the adaptability of the workforce.
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G. Olzhebayeva, P. Karacsony, A. Tsoy, K. Nurgaliyeva

AUKSTOJO MOKSLO POLITIKA IR JOS POVEIKIS MAKROEKONOMINEI
PLETRAIL: KAZACHSTANO PATIRTIS

Anotacija. Aukstasis mokslas vaidina svarby vaidmenj kuriant Zmogiskajj kapitalg ir
skatinant ekonomikos augima. Siuo tyrimu siekiama igsiaiskinti aukstojo mokslo politikos
ir Kazachstano makroekonominés raidos santykio jtaka, daugiausia démesio skiriant pa-
grindiniams ekonominiams rodikliams. Tyrime naudojamas makroekonominis metodas,
jvertinant antrinius statistinius duomenis paimtus i$ oficialiy $altiniy, jskaitant Kazachsta-
no nacionalinio statistikos biuro ir QS World University Rankings duomenis. Duomeny
rinkinys, apimantis laikotarpj nuo 2001 iki 2023 m., leidZia analizuoti ilgalaikes tenden-
cijas. Rezultatai rodo, kad aukstojo mokslo reformos prisidéjo prie universitety skaiciaus
mazinimo, akademinés autonomijos stiprinimo, universitety tarptautinio konkurencingu-
mo didinimo. Taciau islieka struktiiriniy problemuy, tokiy kaip menkas $vietimo programy
pritaikymas darbo rinkos poreikiams, ribotas moksliniy tyrimy finansavimas, nepakan-
kama universitety integracija i inovacijas. Sios i§vados rodo, kad politikos formuotojai tu-
réty sutelkti démesj j aukstojo mokslo finansavimo mechanizmy tobulinimg, universitety
integracijos i darbo rinka stiprinimg ir jy indélio j nacionaling inovacijy plétra didinimg.
Busimi tyrimai gali bati skirti aukstojo mokslo politikos poveikiui uzimtumui ir pajamy
augimui, taip pat pritaikant ilgalaikj $vietimo skaitmeninimo poveikj darbo rinkai.
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