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INTELLECTUAL CAPITAL
OF UNIVERSITIES AND REGIONAL
SOCIO-ECONOMIC IMBALANCES
IN KAZAKHSTAN:

A QUANTITATIVE ASSESSMENT

Abstract

In the context of the knowledge economy and globalization, one key factor in regional
economic development is universities’ intellectual capital. In this regard, the purpose
of this article is to analyze the relationship between universities’ intellectual capital
and socio-economic differences across Kazakhstan’s regions. The research used an
integrated index of universities’ intellectual capital developed in the authors’ previ-
ous study, factor and cluster analysis, and regression modeling. The research database
includes data from the National Bureau of Statistics for 20 regions of Kazakhstan for
2015, 2020-2023. The findings suggest that an increase in the universities” intellectual
capital index is associated with an increase in gross regional product per capita (p =
87.32). The results demonstrate that the population’s nominal incomes were statisti-
cally insignificant, indicating no clear short-term association with income redistribu-
tion. Instead, the Gini coeflicient increases significantly, suggesting higher levels of
observed inequality and a possible concentration of benefits among higher-income
groups in regions with high levels of university intellectual capital. More specifically,
a l-unit increase in universities’ intellectual capital is associated with a 0.371-point
increase in the Gini coefficient. Moreover, the results of the cluster analysis show a high
level of socio-economic imbalance between regions with high and low levels of univer-
sity intellectual capital. The quantile regression suggests that universities’ intellectual
capital is positively associated with economic growth but is also related to higher levels
of social inequality. The results suggest the need for a differentiated regional policy to
support the development of regional universities and ensure inclusive development.

Keywords regional economic development, intellectual capital,
higher education, integral index, factor analysis, regional
imbalances

JEL Classification 015, 034,125, C38

INTRODUCTION

In the context of the knowledge economy, universities’ role in regional
development is recognized as extremely important, as high economic
competitiveness can be achieved through their well-developed intel-
lectual capital. In this regard, universities’ intellectual capital is an
important factor in the development of the country and its regions.
The economic development of regions through universities” intellec-
tual capital is linked to expanding the knowledge base, promoting
scientific research, stimulating innovation, increasing labor produc-
tivity, and improving employment opportunities. In this context, the
region’s quality of life improves, and its innovation potential grows.
However, the relationship between universities’ intellectual capital
and the region’s social development is complex and not fully clear.
In particular, the concentration of universities’ intellectual capital
in some regions may be associated with social inequality across the
country. Social inequality is more visible in underdeveloped regions,
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as the benefits of knowledge creation tend to be concentrated in more developed regions. In peripheral
regions, knowledge concentration is lower, associated with lower universities’ intellectual capital inten-
sity and greater regional differentiation. Although the role of university intellectual capital in regional
development is widely recognized, empirical evidence on its relationship in transition economies is
limited. Kazakhstan, with its pronounced regional differences and rapidly developing university educa-
tion sector, provides a unique case for studying how universities’ intellectual capital is related to socio-

economic development and regional inequality.

1. LITERATURE REVIEW
AND HYPOTHESES

Not a few studies have been devoted to intellectual
capital and its impact on the economy and eco-
nomic processes. A knowledge-based economy is
based on the ability of human resources and their
intellectual capital. However, it should also be
borne in mind that the distribution of intellectual
capital is uneven, as is the distribution of universi-
ties, which raises questions about its impact on the
region’s social development. In this context, intel-
lectual capital generated within universities and
research institutes can be associated with the cre-
ation and implementation of innovations, higher
productivity, and broader economic and social de-
velopment, thereby increasing the incomes of the
population (Mukayev et al., 2023) and employ-
ment (Sum & Jessop, 2013; Kabylkairatkyzy et al.,
2025; Kakizhanova et al., 2026). These processes
operate through interconnected mechanisms, in-
cluding knowledge transfer, human capital forma-
tion, innovation and technology development, and
the commercialization of research outputs, which
collectively enhance university-industry collabo-
ration. To effectively leverage intellectual capital
and maximize its benefits, attention should be
paid to its components, including intangible assets,
knowledge, skills, innovation potential, and rela-
tionships with external stakeholders. Initially, the
concept of intellectual capital originates from the
research of P. Drucker, who in the middle of the
20th century noted the importance of knowledge
as the main factor of production (Drucker, 1946).
Later, Stewart (1997) and Edvinsson and Malone
(1997) systematized the approach to intellectual
capital, dividing it into three key components: hu-
man, structural, and relational capital (Secundo et
al., 2017). Although this approach was developed
before the emergence of the innovation-driven,
digital economy, it is not fully universal; it still
provides a useful framework for describing the ba-

20

sic structure of intellectual capital. According to
this approach, intellectual capital includes human
capital, characterized by employees’ qualifications,
research productivity, academic mobility of teach-
ing staff, and the level of training of students and
doctoral students. Similar studies show that a high
level of human capital is positively associated with
academic productivity and regional innovation
activity (Uden et al., 2017; Sugianto et al., 2023;
Guerrero & Menter, 2024). Another important
component is structural capital, which encom-
passes internal processes and resources, including
the availability of research laboratories, digital in-
frastructure, participation in global rankings, and
R&D funding. This component reflects the uni-
versity’s ability to generate and transmit knowl-
edge (Sanchez & Elena, 2006; Ramirez & Gordillo,
2014; Diaz-Vega & Gutierrez-Rincon, 2024), which
is important for supporting knowledge creation
and innovation processes. Also, it is necessary
to consider a component of intellectual capital,
formed through university relations with business,
government institutions, and international part-
ners. Thus, in the study of intellectual capital, it is
possible to identify approaches to managing it and
the methods implementing them, which serve as
guidelines for public administration. However, it
is necessary to take into account external factors,
such as regional development levels, the presence
of industry in the territories, and the institutional
and regulatory framework, which may influence
universities’ intellectual capital.

The concentration of intellectual capital is posi-
tively related to the region’s socio-economic and
innovative development. Thus, Carayannis and
Morawska-Jancelewicz (2022) show that the con-
centration of intellectual capital in universities is
associated with the creation of start-ups, increased
labor productivity, and the modernization of the
regional economy. At the same time, the concept
of inclusive growth emphasizes the need for the
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benefits of innovation and knowledge to spread to
all population groups and territories, rather than
being concentrated only in developed centers. This
means that universities’ intellectual capital should
work for the benefit of a wide range of stakehold-
ers, ensuring sustainable and equitable develop-
ment (Trequattrini et al., 2012; Trequattrini et
al., 2018; Tari et al., 2024). Thus, the intellectual
development of universities should not only fos-
ter innovation, the commercialization of scientific
knowledge, and industry development, but also
be considered in relation to social equality across
regions.

Of particular interest is the impact of university
intellectual capital on smoothing or, conversely,
deepening regional imbalances. Some studies in-
dicate that intellectual capital contributes to in-
clusive growth (Rodriguez-Pose, 2018), but others
emphasize that, in the absence of effective region-
al policies, the concentration of intellectual capi-
tal in large cities can increase socio-economic in-
equality (Martin, 2012; Alcaraz et al., 2019). There
is much debate in this context; it is like two sides
of a coin: one side says that universities’ high level
of intellectual capital can become a driving force
of the economy in some regions. The other side is
that such an imbalance in development will fur-
ther increase social inequality among the popula-
tion. Such trends are observed in many countries;
for example, in China, technological innovation
is mainly developing in eastern megacities, lead-
ing to a growing economic development gap be-
tween regions (Zhang et al., 2021; Jiao & Sun,
2021). Similar trends are observed in Kazakhstan:
the bulk of research, development, and innovation
activity falls on the cities of national importance,
Almaty and Astana, while peripheral regions lag
significantly behind (Kangalakova & Rakhmetova,
2021). In particular, financial and scientific re-
sources are concentrated in large cities, and there
is also a well-developed infrastructure to enhance
universities’ intellectual capital. On the contrary,
in remote regions, there is a shortage not only of
financial resources but also of highly qualified
personnel for university work, and the infrastruc-
ture has not been modernized in recent years.

This geographical concentration of knowledge and

investment creates risks of increasing inequality
and contradicts the goals of inclusive growth. In

http://dx.doi.org/10.21511/kpm.10(3).2026.02
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this context, the role of universities in develop-
ing human capital and equalizing territorial im-
balances is of particular importance. Existing re-
search shows that having strong universities alone
does not guarantee positive economic effects for
the local economy without supportive policies, in-
stitutional linkages, and demand for knowledge-
based services (Yusuf & Nabeshima, 2007; Trippl
et al., 2015; Lima et al., 2021). At the same time,
the literature highlights the risks of increasing in-
equality in knowledge-based development. If some
regions concentrate the majority of leading uni-
versities and research centers, this may increase
the gap with peripheral territories (Adilkhanov &
Sabden, 2021; Cota et al., 2023; Cortinovis et al.,
2024; Hartmann & Pinheiro, 2024). Highly quali-
fied youth are attracted to innovation clusters
(capital cities, technopolises), leading to an out-
flow of talent from depressed regions (Gennaioli et
al., 2011; Farhi & Werning, 2014; Etzo et al., 2025).
Consequently, there will be a shortage of capable
personnel in remote regions, further exacerbating
the socio-economic imbalance between regions.
For example, a study in Italy showed that the out-
flow of talented graduates from the southern prov-
inces (where there are fewer prestigious universi-
ties) slows economic growth (Cannari et al., 2000).
Thus, regions with high intellectual capital attract
human capital, thereby widening the disparity be-
tween regions.

International practice shows that universities’ in-
tellectual capital is a key factor in mitigating re-
gional disparities (Pedro et al., 2020; Toma &
Laurens, 2024). The EU countries have developed
aggregated indices of regional development (e.g.,
RICI), which allow consideration of human, struc-
tural, and innovative potential in shaping regional
policy (Januskaité & Uziené, 2018). Research in
Poland confirms that human capital is the basis
of regional economic development, and its con-
version into economic results depends on infra-
structure and institutional conditions (Lubacha-
Sember, 2016). In Italy and Canada, the concept
of an “entrepreneurial university” is being intro-
duced, in which universities act as generators of
local innovation, contributing to the growth of
start-ups, industrial relations, and local gross re-
gional product (GRP) (Trequattrini et al., 2017). In
China, 30% of regional differences in gross region-
al product are explained by the level of universi-
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ties’ intellectual capital, mainly structural and in-
novative capital (Liu et al., 2015). Similar results
were obtained in studies of Russia and Eastern
European countries, where the presence of strong
universities and research centers correlates with
high regional competitiveness and investment in-
flows (Maltseva et al., 2018). Thus, international
practice shows that the relationship between uni-
versities’ intellectual capital and regional devel-
opment largely depends on context and is deter-
mined by the quality of the institutional environ-
ment and regional policy. However, many stud-
ies examine the impact of university intellectual
capital on the economic development of countries
and regions. However, only a few consider its re-
lationship with social development and regional
disparities. In particular, there is no quantitative
assessment of the impact of regional disparities in
transition economies, which this study addresses.
Based on this, the purpose of this article is to ana-
lyze the relationship between universities’ intellec-
tual capital and socio-economic differences across
regions of Kazakhstan. To achieve this goal, the
following hypotheses were formulated:

HI: The intellectual capital of universities is posi-
tively correlated with the gross regional prod-
uct per capita.

H2: The intellectual capital of universities is as-
sociated with the growth of social inequality,
measured by the Gini coefficient.

H3 The relationship between universities’ in-
tellectual capital and regional economic
outcomes is heterogeneous across regions
with different levels of socio-economic
development.

2. METHODS

This study provides a quantitative assessment of
the relationship between universities’ intellectual
capital and regional socio-economic indicators
in Kazakhstan. The empirical base includes pan-
el data for 2015 and 2020-2023 for 20 regions of
the Republic of Kazakhstan. In particular, 2015
was used as the base period, and 2020-2023 as
the period for assessing the relationship between
the accumulated intellectual capital, since there
is a positive connection between the university’s

22

intellectual capital and economic growth and so-
cial inequality in the time lag. Since investments
in education manifest in the labor market for 3-5
years, the optimal analysis period is 2020-2023. At
the time of the study, data for 2024 were unavail-
able. The following were used as dependent vari-
ables: gross regional product per capita (GRP per
capita), an indicator of regional economic growth;
and the Gini coeflicient, an indicator of socio-eco-
nomic inequality. The key independent variable
is the author’s university’s intellectual capital in-
dex. This study is a logical continuation of previ-
ous work, in which the integral intellectual capital
index for universities in Kazakhstan was calcu-
lated, and a fundamental regression analysis was
conducted (Zhangaliyeva et al., 2025). This study
is complemented by new analytical methods, such
as quantile and cluster regression, which enable an
in-depth assessment of the linkage between infor-
mation technology in universities across different
levels of regional development. Thus, the work ex-
pands and deepens the empirical base of previous
studies, moving from a general assessment of the
relationship to a structural analysis of the distri-
bution and stability of effects.

Furthermore, the analysis was conducted in sev-
eral stages. The first stage was the construction
of an integrated intellectual capital index of the
university using Principal Component Analysis
(PCA) for factor analysis. This approach allows to
aggregate multidimensional data into a single in-
dex, eliminating multicollinearity and highlight-
ing key latent factors. The university’s Intellectual
Capital (IC) Index was developed based on three
main components, as outlined in the conceptual
model (Veltri et al., 2014; Secundo et al., 2015).
Appropriate quantitative indicators were selected
for each component to characterize the universi-
ty’s scientific and educational potential, its infra-
structure, and its financial and partner resources.
The indicators were selected based on available sta-
tistical data (to obtain information on the number
of students, the proportion of teaching staft with
academic degrees, the total number of universi-
ties, etc.), official university reports (to analyze
the university’s structural capital, the presence of
commercialization offices) and open sources (to
obtain data on international partnerships, partici-
pation in Erasmus+, Horizon Europe et al., for the
QS level rating, etc.) (Kianto et al., 2014) (Table 1).

http://dx.doi.org/10.21511/kpm.10(3).2026.02
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Table 1. Components of university intellectual capital

No. Components Content

Impact on regional

Indicators
development

It reflects the qualitative
: i characteristics of the teaching i
; : ¢ staff, including the proportion :
1 i Human capital ! g h prop C e
i ¢ of employees with academic :
: degrees, academic mobility,

and publication activity

e Percentage of teaching staff with an

academic degree

Number of teachers per 100 students
The number of doctoral students
The number of students

Academic mobility of teaching staff.
The number of universities

i Improves workforce
i quality and supports local
: employment

It includes the availability
and level of development of
scientific and educational

2 ¢ Structural capital | ) e
P ¢ infrastructure, investmentsin :

Availability of laboratories and research

centers

The volume of R&D investments
Digital infrastructure (LMS, online

Improves innovation
potential, attracts

H S i platforms, repositories) H investments
¢ R&D, and digital resources and : L . ) H
H ) s i e Participation in the QS / Times HE ratings :
internal processes L e ) :
Availability of a commercialization office
It characterizes the external ) ) )
) ; L e Partnerships with businesses and
relations of universities, )
) i T government agencies. .
including participation in Stimulates

partnership projects with

business and government
organizations, as well as the
level of commercialization of

scientific developments

3 i Relational capital

e Participation in international projects

e The share of international students

entrepreneurship,
supports local
ecosystems

(Erasmus+, Horizon, etc.)

in institutions of higher and/or
postgraduate education

To ensure comparability of the indicators, the
“maximum-minimum” method was used to stan-

dardize the data to a single scale from 0 to 1. Based
on the normalized values, a principal component
analysis (factor analysis) was performed, which al-
lows combining many initial variables into a com-
posite indicator. This was done to identify a latent
factor reflecting the overall IC level of universities
in the regions (Costello & Osborne, 2005).

At the second stage, a panel regression analysis
was conducted to assess the relationship between
the university’s IC and the regions’ socio-econom-
ic indicators:

IC=0.84-HC,,
+0.47-RC

norm >

+ 0.82-SC

norm

©)

where HC - the normalized human capital in-
dex; SC. - normalized structural capital index;
RC - normalized relational capital index.

Next, the third stage is a quantile regression anal-
ysis to identify heterogeneity in the relationship
between universities and regions with different
levels of economic development. This is done to
determine the strength and direction of the IC re-
lationship among universities, which vary across
regions with low, medium, and high levels of GRP
or inequality. The final stage was k-means cluster-

http://dx.doi.org/10.21511/kpm.10(3).2026.02

ing. This was done to identify typological groups
of regions in Kazakhstan based on universities’
intellectual capital and socio-economic develop-
ment. Statistical data processing and linear regres-
sion model construction were performed in Stata
17. After carrying out econometric calculations,
the models were diagnosed. Multicollinearity, het-
eroscedasticity, and residual autocorrelation were
tested. Reliable standard errors, grouped by region,
and random effects based on panel data were used
to account for the identified effects. Diagnostic
tests confirmed the validity of the model specifi-
cation and the stability of the estimates.

3. RESULTS AND DISCUSSION

The map (Figure 1) shows the regional distribution
of the integrated intellectual capital index for uni-
versities of the Republic of Kazakhstan as of 2023,
displayed on a color scale from light green (low
values) to dark blue (high values). The average an-
nual growth rate of the university’s IC index for
the period 2015-2023 is also shown for each re-
gion, allowing assessment not only of the current
level of development but also of its dynamics over
the past eight years. Some of the results of the as-
sessment of universities’ intellectual capital in the
Republic of Kazakhstan were presented in our pre-
vious study (Zhangalieva et al., 2025). In this arti-
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Figure 1. Regional distribution of university intellectual capital index in Kazakhstan, 2015-2023

cle, the analysis is significantly expanded through
the use of additional methodological tools, in-
cluding cluster analysis and updated calculations.
According to the calculations of the integral intel-
lectual capital index for universities, the regions of
Kazakhstan show significant differentiation. The
highest index value is observed in Almaty (over 90
points), Astana, and Karaganda (about 40 points).
Most regions show an average level of university
development (15-30 points). Several factors may
be associated with the observed differences; one
of them is financing. In Kazakhstan, universities
are funded by both national and local budgets,
and funding levels depend on the region’s eco-
nomic development. Therefore, regions with low
economic development are associated with low
levels of university funding. A similar situation is
observed in the provision of university infrastruc-
ture and academic resources, which are unevenly
distributed across regions.

Figure 1 shows the growth rates of university de-
velopment, which enable the identification of re-
gional potential and opportunities to reduce so-
cio-economic disparities. Shymkent (+20) and
Zhetysu (+15.9) regions have significant potential
for university development and for reducing re-
gional disparities. Active development was also

24

noted in the North Kazakhstan Region (+13.2),
Aktobe (+11), and Akmola (+5.3) regions. Such re-
gions have a high potential return on investment
in education. At the same time, several regions
demonstrated either low growth rates (Kyzylorda
(+2), Pavlodar (+1.8), Atyrau (+2.7)), or negative dy-
namics (Ulytau (-11.4), East Kazakhstan Region
(-0.8), Almaty region (-0.7)), which indicates a
low level of potential in the field of university pro-
fessional education. Thus, in Kazakhstan, the de-
velopment of universities’ intellectual capital is
diverse and has significant potential, and its rela-
tionship with socio-economic development varies.
Based on this, to determine its relationship with
socio-economic development, a regression analy-
sis was carried out using gross regional product
per capita (as an indicator of the economic com-
ponent), nominal income per capita, and the Gini
index (as an indicator of the social component) as
the dependent variable. The calculated IC index of
universities was used as an independent variable.

The models were evaluated using the random ef-
fects method, confirmed by the Haussmann test
(p = 0.1783), which did not reveal a significant dif-
ference between the fixed and random models.
However, this model was chosen for several rea-
sons. First, the fixed-effects model excludes vari-

http://dx.doi.org/10.21511/kpm.10(3).2026.02
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Table 2. Panel regression results

Variable Ratio St. mistake p-value Interpretation
. ‘ A 1-point increase in the IC index of universities. GRP is
e e expected to increase by 87.32 thousand tenge
The increase in university IC is associated with a higher Gini
Coef Gini 0.371 0.14 0.008 coefficient. reflecting a greater concentration of advantages

between the groups

ables that change little over time, such as the uni-
versity IC index. Moreover, it allows you to save
this data during analysis. Secondly, it allows for
the possibility that different regions may have dif-
ferent characteristics that affect the results with-
out interfering with the analysis of the main fac-
tors. Thus, the random effects model is suitable
for estimating goals and is statistically reliable for
analysis. The university’s IC index has a positive,
statistically significant relationship with GRP per
capita. With an increase in the IC index of uni-
versities by 1 point (Table 2), GRP is expected to
increase by 87.32 thousand tenge (first half of the
year). The interregional contribution (rho) is 0.75,
indicating significant differences between regions
and the importance of each region’s specifics in the
formation of GRP. Consequently, the interconnec-
tion of intellectual capital is heterogeneous across
the entire space, which justifies further analysis of
its distribution and regional heterogeneity. If the
university IC index increases by 1 point, the Gini
coeflicient is expected to increase by 0.371 points
(H2). The positive association between the index
and the Gini coeflicient is interpreted as an in-
crease in universities” participation in the forma-
tion of structural inequality in access to knowl-
edge and social elevators. Thus, an increase in

1,20
1,00
0,80
0,60
0,40

0,20

Cluster 1

0,00

Cluster 2

universities’ intellectual capital is associated with
regional economic development and greater ben-
efits for certain groups of the population. On the
one hand, the development of the region can pro-
vide several advantages in the socio-economic life
of the population in the territory, but on the other
hand, in conditions of insufficient inclusivity, sci-
entific and educational resources created in the
university environment can only be available to a
limited number of groups, which will contribute
to improving the socio-economic stratification.

Further, to deepen understanding of social strati-
fication, clustering using the k-means method was
performed in Stata based on data on universities’
levels of intellectual capital across regions of the
Republic of Kazakhstan. Based on clustering of
Kazakhstan’s regions according to the normal-
ized intellectual capital index of universities, three
stable groups were identified. The first group in-
cludes regions with low index values, character-
ized by weak university infrastructure and limited
access to intellectual resources. The second cate-
gory includes regions with moderate indicators
and growth potential. The third group consists
of the largest cities and regional centers, home
to leading universities and scientific institutions

[ lo X o

C——

Cluster 3

Figure 2. Distribution of the university intellectual capital index by clusters
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that offer high-quality education. The distribution
of the normalized index across the three clusters
obtained from the cluster analysis is shown in the
boxplot (see Figure 2).

The results of the cluster analysis show a significant
gap in the levels of intellectual capital of universi-
ties in different regions. Clusters 1 and 2 are simi-
lar in terms of values, indicating the proximity of
the levels of university development and socio-
economic development across the regions. Cluster
3, characterized by a high level of intellectual capi-
tal of universities, demonstrates stable socio-eco-
nomic development and a relatively high level of
social security. To analytically expand on cluster
analysis, an additional indicator was added to the
k-means method - GRP per capita. This addition-
al indicator will enable identification of typologi-
cal models of regional development, accounting
for both educational potential and economic de-
velopment. This approach provides a more com-
prehensive assessment of the relationship between
universities’ intellectual capital and the economic
characteristics of Kazakhstan’s regions (Table 3).

The results of the cluster analysis allow to identify
3 types of regions based on economic development
and the level of intellectual capital at universities.
The first type includes regions with resource-based
economic development, characterized by high re-
gional gross product, which is poorly correlated
with the level of universities’ intellectual capital
development. The second type includes regions
with economies in transition, where the relation-
ship between regional economic development and

the level of intellectual capital at universities is
more pronounced, and the third type includes re-
gions that generate knowledge intensively. Based
on this, it can be concluded that although the re-
gion has a high level of GRP, this is not solely due
to universities” intellectual capital. In general, the
results of the cluster analysis complement the con-
clusions of the regression model and confirm that
the intellectual capital of universities has a hetero-
geneous relationship with regional development,
which is significantly influenced by the regional
economy’s structural features.

To identify heterogeneity in the relationship
between universities’ intellectual capital at dif-
ferent levels of regional development, a quan-
tile regression was conducted. The results show
that universities’ intellectual capital is related
to quantiles in different ways. It is significantly
higher for regions with low and medium lev-
els of GRP but decreases in the upper quantiles
(rich regions). Figure 3 shows the correlation
level of the university’s IC index with GRP per
capita (GRP per capita) using distribution quan-
tiles. A positive, statistically significant rela-
tionship is observed in all quantiles. However, it
is most pronounced at the central quantile (t =
0.5), indicating the greatest correlation between
universities’ intellectual capital in regions with
an average level of economic development. In
more developed regions (t = 0.9), bond strength
decreases, suggesting a weaker relationship at
higher levels of economic development. Figure
4 shows the relationship between the univer-
sity’s IC index and the Gini coefficient, where

Table 3. Clustering of Kazakhstan’s regions by the index of IC universities and GRP per capita, 2023

Cluster Regions : Interpretation
A low university IC index (3) characterizes the region, yet it also has the highest
i possible GRP per capita (47802 dollars). This indicates a resource-based
Clusterl Atyrau ; ) ; ) : . .
i model of economic development in which high economic performance is not
: i associated with the development of the university community
Ulytau, Almaty, Kyzylorda, West
Kazakhstan region . ) ) ) - )
Manavstau Zhambyl Zhetvsu i Itincludes most regions with an average level of university intellectual capital
gy T VL v i (from 5 to 31) and low or average GRP per capita (from 3940 to 15911 dollars).
Akmolinskaya, H ) o
Cluster 2 i This cluster reflects the middle- and least-developed territories, where
Kostanay, Turkestan, Aktobe, North . o ) o )
) ) i intellectual capital is formed at universities, but so far it has not demonstrated
Kazakhstan region, Abai i a connection to the econom
Pavlodar, East Kazakhstan region, v
Shymkent, Karagandy
They are characterized by high IC index values at universities (49.63 and 99.00)
Cluster 3 Astana and Almaty i and high GRP per capita (20400 and 25186 dollars). These are clusters of the

i most developed and intellectually saturated regions, where universities and

{innovative infrastructure are well connected to the regional economy
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Figure 4. Quantile relationship between universities’ intellectual capital and the Gini coefficient

the index is positively associated with inequal-
ity in lower quantiles. However, it decreases as
incomes in the region grow, indicating a weaker
relationship in higher-income regions. One pos-
sible explanation for this pattern is the concen-
tration of intellectual and economic resources
in the most developed territories.

Thus, the results of the quantile regression con-
firm that universities’ intellectual capital is
positively associated with economic growth.
However, it is also associated with higher levels
of inequality if regional policies are not aimed at
the inclusive dissemination of knowledge and in-
novation. Quantile regression also shows that in
regions with a high level of university intellectual
capital, the relationship with socio-economic de-
velopment is relatively lower; in regions with an
average level of university intellectual capital, the

http://dx.doi.org/10.21511/kpm.10(3).2026.02

relationship is stronger. Summing up, it can be
argued that in less developed regions, an increase
in universities’ intellectual capital is associated
with relatively stronger relationships with re-
gional development indicators, due to lower ini-
tial levels of human capital and greater potential
for catch-up growth. On the contrary, in highly
developed regions, the strength of the relation-
ship tends to decrease, which may be associated
with saturation and lower marginal returns, as
well as with the already high level of institutional
and innovation infrastructure (H3). These struc-
tural differences may help explain the non-linear
relationship between intellectual capital and re-
gional development outcomes.

To assess the reliability of the regression results,

a series of diagnostic tests was conducted to ver-
ify the specification and the stability of the esti-
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mates. First, a multicollinearity check was per-
formed using the VIF coefficient, which showed
that the average VIF did not exceed 1. This in-
dicates the absence of a significant correlation
between the independent variables and, conse-
quently, the correct specification of the model.
Further, using the modified Wald test (xttest3),
heteroscedasticity in the residuals was detected,
which is typical for regional panel data reflect-
ing differences in the socio-economic scales
of the regions. To eliminate this effect, robust
standard errors clustered by region (vce cluster
region_num) were used, which helped compen-
sate for heteroskedasticity and improve the ac-
curacy of statistical conclusions.

Verification using the Breusch-Pagan test (xt-
test0) indicated the presence of significant ran-

dom effects, which justifies the use of the ran-
dom effects (RE) model in the primary analysis.
An autocorrelation test using the xtregar com-
mand showed moderate positive autocorrela-
tion (r = 0.7-0.8), typical of panel data with time
lags reflecting the inertia of socio-economic
processes. After applying robust standard er-
rors with clustering, the coefficient estimates
remained statistically significant at p < 0.01,
indicating the robustness of the main findings.
Collectively, the tests performed suggest that,
despite heteroscedasticity and moderate auto-
correlation, the models remain adequately spec-
ified after adjustment, and the results obtained
provide a sufficiently robust basis for interpret-
ing the relationship between universities’ intel-
lectual capital and socio-economic indicators of
the regions of Kazakhstan.

CONCLUSION

The purpose of this article was to analyze the relationship between university intellectual capital
development and socio-economic differences in regions. The study’s results demonstrate a posi-
tive relationship between the university’s intellectual capital and key regional indicators, including
gross regional product per capita and the Gini coeflicient. The data indicate a dual association of
intellectual capital: it is positively associated with economic growth while simultaneously being as-
sociated with higher income inequality. This suggests that the benefits of intellectual capital may be
unevenly distributed among regions and social groups. The combination of panel regression, quan-
tile regression, and cluster analysis suggests that these associations are spatially heterogeneous
and vary significantly across levels of regional economic development. In particular, higher values
are observed in less developed regions, while the strength of the relationship decreases in highly
developed territories. Based on this, it may be appropriate for policymakers to consider reviewing
the mechanisms for developing universities’ intellectual capital, considering social equality and its
potential role in supporting regional economic development. It is important to pay attention to ef-
fective mechanisms for integrating universities into regional economies and ensuring equal access
to educational and research resources across all regions of Kazakhstan, which are important for
supporting sustainable, balanced development. Such mechanisms include developing educational
tools, creating research centers integrated with technology transfer centers, offering business in-
centives for cooperation with the university, and expanding digital educational infrastructure and
interregional scientific cooperation. When implementing these mechanisms, it is important to con-
sider the principles of social equality and ensure equal access to educational and research resources.
This may improve the quality of life and support the country’s social development. In general, en-
suring equal access to knowledge, opportunities, and infrastructure is not only a matter of social
justice but also a key factor in sustainable and balanced territorial development.

CONFLICT OF INTEREST STATEMENT

The authors reported no conflict of interest.

28

http://dx.doi.org/10.21511/kpm.10(3).2026.02



Knowledge and Performance Management, Volume 10, Issue 3, 2026
AUTHOR CONTRIBUTIONS

Conceptualization: Kymbat Zhangaliyeva, Nailya Nurlanova, Manuel Fernandez-Grela, Dana
Kangalakova.

Data curation: Samazhan Umirzakov.

Formal analysis: Kymbat Zhangaliyeva, Manuel Fernandez-Grela.

Funding acquisition: Nailya Nurlanova.

Investigation: Kymbat Zhangaliyeva, Dana Kangalakova.

Methodology: Kymbat Zhangaliyeva, Nailya Nurlanova, Samazhan Umirzakov, Manuel
Fernandez-Grela.

Project administration: Samazhan Umirzakov, Dana Kangalakova.

Resources: Kymbat Zhangaliyeva, Nailya Nurlanova.

Software: Kymbat Zhangaliyeva.

Supervision: Dana Kangalakova.

Validation: Kymbat Zhangaliyeva, Nailya Nurlanova, Samazhan Umirzakov, Manuel Fernandez-Grela,
Dana Kangalakova.

Visualization: Kymbat Zhangaliyeva.

Writing - original draft: Kymbat Zhangaliyeva, Nailya Nurlanova, Dana Kangalakova.

Writing - review & editing: Kymbat Zhangaliyeva, Samazhan Umirzakov, Manuel Fernandez-Grela,
Dana Kangalakova.

ACKNOWLEDGMENTS

This research is supported by the Science Committee of the Ministry of Science and Higher Education
of the Republic of Kazakhstan (AP23488456 “Imbalances in the development of the economy and social
sphere of problem regions of Kazakhstan and their risks: factors, assessment, possible scenarios, leveling
mechanisms”, 2024-2026).

REFERENCES

Adilkhanov, O., & Sabden, O.
(2021). Evaluation of export diver-
sification on sustainable growth in
Kazakhstan. Rivista di Studi Sulla
Sostenibilita’, 2, 49-63. https://doi.
org/10.3280/RI1S52020-002004

Alcaraz, J. M., Susaeta, L., Sudrez,
E., Coldn, C., Gutiérrez-Martinez,
I, Cunha, R. C., Leguizamon, E,
Idrovo, S., Weisz, N., Correia, M.
F, & Pin, J. R. (2019). The human
resources management contribu-
tion to social responsibility and
environmental sustainability:
explorations from Ibero-Amer-
ica. The International Journal of
Human Resource Management,
30(22), 3166-3189. https://doi.org/
10.1080/09585192.2017.1350732

Cannari, L., Nucci, E, & Sestito,
P. (2000). Geographic labour
mobility and the cost of housing:
evidence from Italy. Applied Eco-

http://dx.doi.org/10.21511/kpm.10(3).2026.02

nomics, 32(14), 1899-1906. https://
doi.org/10.1080/000368400425116

Carayannis, E. G., & Morawska-
Jancelewicz, J. (2022). The Futures
of Europe: Society 5.0 and
Industry 5.0 as Driving Forces of
Future Universities. Journal of the
Knowledge Economy, 13, 3445-
3471. https://doi.org/10.1007/
s13132-021-00854-2

Cortinovis, N., Zhang, D., &
Boschma, R. (2024). Regional
diversification and intra-regional
wage inequality in the Nether-
lands. Regional Studies, 58(12),
2292-2306. https://doi.org/10.1080
/00343404.2024.2319339

Costello, A.B., & Osborne, J.
(2005). Best Practices in Ex-
ploratory Factor Analysis: Four
Recommendations for Getting
the Most from Your Analysis.
Practical Assessment, Research &

Evaluation, 10(7), 1-9. https://doi.
org/10.7275/jyj1-4868

Cota, B., Erjavec, N., & Jaksic, S.
(2023). Economic complexity and
income inequality in EU countries.
Croatian Operational Research
Review, 14(1), 77-86. https://doi.
org/10.17535/crorr.2023.0007

Diaz-Vega, M. L., & Gutierrez-
Rincon, V. (2024). Effects of
Structural, Relational and Human
Capital on Entrepreneurship and
Innovation in Colombian Micro
and Small Software Companies.
Journal of Technology Manage-
ment and Innovation, 19(2), 2-15.
https://doi.org/10.4067/S0718-
27242024000200003

Drucker, P. E. (1946). Concept of
the Corporation New York. The
John Day Company.

Edvinsson, L., & Malone, M. S.
(1997). Intellectual Capital: Real-

29



Knowledge and Performance Management, Volume 10, Issue 3, 2026

11.

12.

13.

14.

15.

16.

17.

18.

30

izing Your Company’s True Value
by Finding Its Hidden Brainpower.
Harper Business.

Etzo, 1., Paci, R., & Usala, C.
(2025). Brain gain versus brain
drain: the effects of universities’
mobile students on territorial in-
equalities. Regional Studies, 59(1).
https://doi.org/10.1080/00343404.
2025.2481085

Farhi, E., & Werning, I. (2014).
Labor Mobility within Cur-
rency Unions (Working Paper
No. 20105). National Bureau of
Economic Research. https://doi.
org/10.3386/W20105

Gennaioli, N., Porta, R. L.,
Lopez-de-Silanes, E, & Shleifer,
A.V.(2011). Human capital and
regional development. The Quar-
terly Journal of Economics, 128(1),
105-164. https://doi.org/10.1093/
qje/qjs050

Guerrero, M., & Menter, M.
(2024). Driving change in higher
education: the role of dynamic
capabilities in strengthening
universities’ third mission. Small
Business Economics, 63, 1321-1337.
https://doi.org/10.1007/s11187-
024-00869-4

Hartmann, D., & Pinheiro, E L.
(2024). Economic complexity and
inequality at the national and re-
gional levels. In P. Chen, W. Elsner,
& A. Pyka (Eds.), Routledge Inter-
national Handbook of Complexity
Economics (pp. 551-566). Rout-
ledge. Retrieved from https://www.
routledge.com/Routledge-Interna-
tional-Handbook-of-Complexity-
Economics/Chen-Elsner-Pyka/p/
book/9780367634247

Januskaite, V., & UZieng, L. (2018).
Intellectual Capital as a Factor

of Sustainable Regional Com-
petitiveness. Sustainability, 10(12),
4848. https://doi.org/10.3390/
sul0124848

Jiao, S., & Sun, Q. (2021). Digital
Economic Development and Its
Impact on Economic Growth in
China: Research Based on the Per-
spective of Sustainability. Sustain-
ability, 13(18), 10245. https://doi.
org/10.3390/su131810245

Kabylkairatkyzy, R., Kakizhanova,
T., Andabayeva, G., & Amirova, A.

19.

20.

21.

22.

23.

24.

(2025). Women seats in parlia-
ment or economic growth: What
is more important for female
employment in Kazakhstan?
Review of Economics and Political

Science, 11(3), 232-243. https://doi.

org/10.1108/REPS-11-2024-0096

Kakizhanova, T., Kabylkairatkyzy,
R., Satpayeva, Z., Kondybayeva,
S., & Andabayeva, G. (2026).
Macroeconomic Determinants of
Unemployment in Kazakhstan:
An ARDL Approach. Montenegrin
Journal of Economics, 22(1), 75-88.
https://doi.org/10.14254/1800-
5845/2026.22-1.7

Kangalakova, D. M., & Rakhmeto-
va, D. (2021). Structural Features
of the Intellectual Potential of

the Regions and its Impact on

the Development of the Coun-
try. Economy: the Strategy and
Practice, 16(3), 22-34. https://doi.
org/10.51176/1997-9967-2021-
22-34

Kianto, A., Ritala, P,, Spender, J.-
C., & Vanhala, M. (2014). The in-
teraction of intellectual capital as-
sets and knowledge management
practices in organizational value
creation. Journal of Intellectual

Capital, 15(3), 362-375. https://doi.

org/10.1108/J1C-05-2014-0059

Lima, J. C. E, Torkomian, A. L.
V., Pereira, S. C. E, Oprime, P. C,,
& Hashiba, L. H. (2021). Socio-
economic impacts of univer-
sity—industry collaborations: A
systematic review and conceptual
model. Journal of Open Innova-
tion: Technology, Market, and
Complexity, 7(2), 137. https://doi.
org/10.3390/joitmc7020137

Liu, C,, Li, X., & Xu, L. (2015). The
influence of regional intellectual
capital on regional economic de-

velopment - Evidence from China.

International Journal of u-and
e-Service, Science and Technol-
o0gy, 8(6), 91-104. http://dx.doi.
org/10.14257/ijunesst.2015.8.6.10

Lubacha-Sember, J. (2016). Intel-
lectual Capital of the European
Union Regions, on example of
the Visegrad Countries regions.
In Building Bridges: Cities and
Regions in a Transnational World
RSA Annual Conference (pp. 113-
126). Graz, Austria. Retrieved

25.

26.

27.

28.

29.

30.

31.

32.

from https://www.researchgate.
net/publication/317098190_Intel-
lectual_Capital_of the European_
Union_Regions_on_example_of
the_Visegrad_Countries_regions

Maltseva, A. A., & Veselov, 1.

N., Lelchitskiy, I., Gridchina,

A., & Maimina, E. (2018). The
role of university’s intellectual
capital in creation of scientific
activity’s results. Int. J. Learning
and Intellectual Capital, 15(3),
204-218. https://doi.org/10.1504/
IJLIC.2018.094723

Martin, R. (2012). Regional eco-
nomic resilience, hysteresis and
recessionary shocks. Journal of
Economic Geography, 12(1), 1-32.
https://doi.org/10.1093/jeg/lbr019

Mukayev, A., Satpayeva, Z.T.,
Kangalakova, D. M., Doskeyeva,
G. Z., & de Matos Pedro, E. (2023).
Assessment of the population’s
quality of life in Kazakhstan dur-
ing COVID-19: The effectiveness
of public policy. Problems and
Perspectives in Management, 21(3),
69-83. http://dx.doi.org/10.21511/
ppm.21(3).2023.06

Pedro, E. M., Leitao, J., & Alves,
H. (2020). Bridging intellectual
capital, sustainable development
and quality of life in higher educa-
tion institutions. Sustainability,
12(2), 479. https://doi.org/10.3390/
sul2020479

Ramirez, Y., & Gordillo, S. (2014).
Recognition and measurement

of intellectual capital in Spanish
universities. Journal of Intellectual
Capital, 15(1), 173-188, https://doi.
org/10.1108/JIC-05-2013-0058

Rodriguez-Pose, A. (2018). The
revenge of the places that don’t
matter (and what to do about

it). Cambridge Journal of Regions,
Economy and Society, 11(1), 189-
209. https://doi.org/10.1093/cjres/
rsx024

Sénchez, P, & Elena, S. (2006).
Intellectual capital in univer-
sities: Improving transpar-

ency and internal manage-

ment. Journal of Intellectual
Capital, 7(4), 529-548. https://doi.
org/10.1108/14691930610709158

Secundo, G., Del Vecchio, P,
Dumay, J., & Passiante, G. (2017).

http://dx.doi.org/10.21511/kpm.10(3).2026.02



33.

34.

35.

36.

37.

38.

39.

Intellectual capital in the age of
Big Data: Establishing a research
agenda. Journal of Intellectual
Capital, 18(2), 242-261. https://doi.
org/10.1108/JIC-10-2016-0097

Secundo, G., Elena-Perez, S.,
Martinaitis, Z., & Leitner, K.
(2015). An intellectual capital
maturity model (ICMM) to
improve strategic management in
European universities: A dynamic
approach. Journal of Intellectual
Capital, 16(2), 419-442. https://doi.
0rg/10.1108/]JIC-06-2014-0072

Stewart, T. A. (1997). Intellectual
capital: The new wealth of organi-
zations. Doubleday/Currency.

Sugianto, N. A., Pratama, B. C,,
Hariyanto, E., & Hapsari, I. (2023).
The mediating role of knowl-

edge sharing in the relationship
between human capital, struc-
tural capital, spiritual capital, and
MSMEs innovation. Journal of
Enterprise and Development, 6(2),
65-76. https://doi.org/10.20414/
jed.v6il.8469

Sum, N., & Jessop, B. (2013).
Competitiveness, the Knowledge-
Based Economy and Higher Edu-
cation. Journal of the Knowledge
Economy, 4, 24-44. https://doi.
org/10.1007/s13132-012-0121-8

Tari, J. J., Pertusa-Ortega, E.

M., Lépez-Gamero, M. D., &
Pereira-Moliner, J. (2024). Drivers
of social sustainability practices:
quality management, human
capital and innovation. Interna-
tional Journal of Contemporary
Hospitality Management, 37(2),
462-481. https://doi.org/10.1108/
[JCHM-12-2023-1866

Toma, P,, & Laurens, P. (2024).
Regional development and intel-
lectual capital: Unveiling the inno-
vation-tradition dilemma. Socio-
Economic Planning Sciences, 96,
102087. https://doi.org/10.1016/j.
seps.2024.102087

Trequattrini, R., Lardo, A., Cuozzo,
B., & Cano-Rubio, M. (2017).
Intellectual Capital as driver for
controlling managers’ perfor-
mance. An innovative approach.
Management Control, 2017/3,
123-142. https://doi.org/10.3280/
MACO02017-003008

http://dx.doi.org/10.21511/kpm.10(3).2026.02

40.

41.

42.

43.

44,

45.

46.

47.

Knowledge and Performance Management, Volume 10, Issue 3, 2026

Trequattrini, R., Lombardi, R., &
Lardo, A. (2018). The Impact of
Entrepreneurial Universities on
Regional Growth: A Local Intel-
lectual Capital Perspective. Journal
of the Knowledge Economy, 9,
199-211. https://doi.org/10.1007/
s13132-015-0334-8

Trequattrini, R., Russo, G., & Lom-
bardi, R. (2012). Defining business
network. International Journal of
Business Research and Manage-
ment, 3(1), 29-34. Retrieved from
https://www.cscjournals.org/man-
uscript/Journals/IJBRM/Volume3/
Issuel/IJBRM-60.pdf

Trippl, M., Sinozic, T., & Lawton
Smith, H. (2015). The role of uni-
versities in regional development:
Conceptual models and policy in-
stitutions in the UK, Sweden and
Austria. European Planning Studies,
23(9), 1722-1740. https://doi.org/1
0.1080/09654313.2015.1052782

Uden, A. V,, Knoben, J., &
Vermeulen, P. A. (2017). Human
capital and innovation in Sub-
Saharan countries: a firm-level
study. Innovation: the European
Journal of Social Science Research,
19(2), 103-124. https://doi.org/10.1
080/14479338.2016.1237303

Veltri, S., Mastroleo, G., &
Schafthauser-Linzatti, M. (2014).
Measuring intellectual capital in
the university sector using a fuzzy
logic expert system. Knowledge
Management Research & Prac-
tice, 12(2), 175-192. https://doi.
org/10.1057/kmrp.2012.53

Yusuf, S., & Nabeshima, K. (2007).
How universities promote economic
growth. The World Bank. Re-
trieved from https://openknowl-
edge.worldbank.org/server/api/
core/bitstreams/fb7d2b4f-0a9a-
5268-97f2-fde831e8a588/content

Zhang, W., Zhao, S., Wan, X., &
Yao, Y. (2021). Study on the effect
of digital economy on high-quality
economic development in China.
PLoS ONE, 16(9), €0257365.
https://doi.org/10.1371/journal.
pone.0257365

Zhangaliyeva, K. N., Umirzakov, S.
Y., & Omarov, A. K. (2025). Evalu-
ation of the Influence of Higher
Education Intellectual Capital on
Regional Inequalities in Ka-

zakhstan. Economy: Strategy and
Practice, 20(2), 145-160. https://
doi.org/10.51176/1997-9967-
2025-2-145-160

31



	“Intellectual capital of universities and regional socio-economic imbalances in Kazakhstan: A quantitative assessment”
	MTBlankEqn

