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Dina Ashirbekova (Kazakhstan), Akan Nurbatsin (Kazakhstan),
Anel Kireyeva (Kazakhstan)

THE IMPACT OF PUBLIC
INVESTMENT ON ENROLLMENT
AND INNOVATION: STRATEGIC
MANAGEMENT INSIGHTS

FROM KAZAKHSTAN

Abstract

Despite ongoing efforts to modernize the higher education sector in Kazakhstan, the
integration of strategic management and the effective allocation of public invest-
ment continue to pose significant challenges. This study aims to assess the relation-
ship between public investment in higher education, enrollment dynamics, and in-
novation activity measured through the share of innovative organizations. Official
statistical data for 2004-2024 were obtained from the Bureau of National Statistics of
Kazakhstan and the World Bank. The study employs econometric analysis methods,
including the evaluation of multiple linear regression models, vector autoregressive
models, and Granger causality tests. According to the ordinary least squares (OLS)
regression results, the impact of public investment in higher education on the number
of students was not statistically significant (f = -0.00035; p = 0.507), suggesting insuf-
ficient targeting of funding and inefficient channels of distribution of funds. However,
the number of higher education institutions shows a statistically significant positive
effect on enrollment (B = 8048.5; p = 0.002), indicating that institutional infrastructure
and territorial accessibility play a more significant role in expanding access to higher
education than the overall level of funding. In addition, the constructed regression
model is characterized by a high explanatory power (R2 = 0.8665), which indicates the
estimates’ reliability and the correctness of the choice of explanatory factors. The find-
ings highlight the importance of coordinating investment policy in higher education
with the goals of innovative development.

Keywords education, higher education, educational institutions,
public investment, strategic management, strategic
policy, Kazakhstan

JEL Classification 122, H52, 038

INTRODUCTION

The higher education system in modern times faces the challenge of in-
creasing resource efficiency with limited budgets. Economic instability,
which has been increasing due to global crises, growing competition
among universities, and increasing complexity in managing develop-
ment tasks, necessitates transitioning from traditional administration
to strategic management. Universities are not only training centers but
also key players in innovative growth, making it necessary for them to
adapt to new demands, search for innovative management solutions,
and focus on measurable outcomes regarding personnel training.

Large-scale reforms in higher education are being implemented
in countries with economies in transition, including Kazakhstan.
Among other priorities, attempts are being made to modernize the
sector, increase the managerial autonomy of universities, and expand
measures to support academic mobility. Despite active reforms, uni-
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versities’ level of innovation and contribution remains lower than in more developed countries, limiting
flexibility in resource allocation and strategic goals. The growth in student numbers is not always ac-
companied by a corresponding increase in quality and scientific productivity, indicating an imbalance
between system expansion and sustainable development.

Therefore, studying the effectiveness of investments in higher education is crucial in Kazakhstan, where
universities play a pivotal role in shaping human capital and fostering innovation. Improving public
investment in education is important both economically and socially, as it creates jobs, reduces regional
inequality, and strengthens the sustainability of the economy. This requires an analysis of factors affect-

ing the effectiveness of funding, institutional capacity, and university strategic management.

1. LITERATURE REVIEW

The higher education sector operates under grow-
ing competition for resources and the need to
achieve measurable results. University manage-
ment and financing are strategically important
elements of national policy that determine effi-
ciency, inclusiveness, and innovative potential. In
countries with transition economies, the issue of
balanced development is becoming more pressing:
the need for modernization is accompanied by in-
stitutional limitations, fragmentation of reforms,
and a high degree of dependence on centralized
decisions.

Some studies showed that public spending, gov-
ernance models, and global challenges influ-
ence the quality of higher education and broader
socio-economic outcomes (Psacharopoulos &
Patrinos, 2004; Fadeeva & Mochizuki, 2010). For
instance, Psacharopoulos and Patrinos (2004) es-
timated that the average return on education is ap-
proximately 10%, with particularly high rates in
low- and middle-income countries. Fadeeva and
Mochizuki (2010) criticized traditional university
rankings for prioritizing quantitative metrics over
dimensions of sustainability, while M. Shrivastava
and S. Shrivastava (2014) warned that reduced
funding may exacerbate inequality and under-
mine the social value of higher education.

Other studies focused on the role of intellectual
capital and strategic management. Powers (2003)
and Hatch and Dyer (2004) found that human and
organizational resources are critical for successful
technology transfer and increased productivity.
Sanchez and Elena (2006) emphasized the impor-
tance of intangible asset management for the mod-
ernization of universities.
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Taylor et al. (2008) demonstrated that leadership
and strategic planning are directly related to effi-
cient resource allocation. Similarly, Somsuk and
Laosirihongthong (2014) showed that intellectual
capital management enhances institutional adapt-
ability and competitiveness. Hayter and Cahoy
(2016) argued that universities must align internal
resources with societal demands through dynam-
ic capabilities. A growing body of research con-
firms that public investment alone cannot achieve
systemic improvements. Its effectiveness depends
on universities’ internal capacities to strategically
allocate resources and manage intangible assets.

Studies on academic governance emphasized the
tension between market-driven reforms and uni-
versity autonomy. Under neoliberal policies, in-
stitutions often shift their focus from public mis-
sions to efficiency metrics; yet, autonomy alone
does not guarantee effectiveness (Olssen & Peters,
2005; Enders et al., 2013). Universities can act as
agents of sustainable change if they adapt strategi-
cally to funding structures and regional demands
(Rodriguez-Pose & Crescenzi, 2008; Lepori et al.,
2009; Pinheiro et al., 2015). The long-term sustain-
ability of a higher education system is determined
by the amount of resources and internal capacity,
organizational identity, and the effectiveness of its
governance mechanisms (Fumasoli et al., 2020;
Heaton et al., 2023).

Empirical studies have shown that the institu-
tional context shapes the relationship between
funding and research output. While increased
funding does not necessarily result in more pub-
lications, models with substantial institutional
funding tend to perform better (Leydesdorft &
Wagner, 2009; Auranen & Nieminen, 2010). The
Danish case exemplifies how balancing funding

737



Problems and Perspectives in Management, Volume 23, Issue 2, 2025

and academic autonomy can support research
success (Aagaard & Schneider, 2016). With the
rise of the “impact agenda”, the focus has shift-
ed to measurable outputs, potentially suppress-
ing innovation (Whitley et al., 2018; Gunn &
Mintrom, 2016). To align investment with actu-
al outcomes, studies advocate for a more holis-
tic evaluation of performance (Jacob & Gokbel,
2018), noting that while quantitative goals domi-
nate in some systems (e.g., China), broader social
impacts remain central in others (Wang et al,,
2020). Universities with a social mission, which
may lack the agility to respond to funding cuts,
are particularly vulnerable (Martinez-Campillo
& Fernandez-Santos, 2020). Finally, the positive
influence of enrollment, STEM focus, and re-
searcher numbers on innovation underscores the
importance of sustained academic investment
(Szczepanska-Woszczyna et al., 2024).

Recent studies have focused on internal university
structures, faculty motivation, and organization-
al mechanisms in shaping educational outcomes.
Kim et al. (2018) found that academic integration
and supervisor support influence Ph.D. students’
intentions to pursue academic careers, though in-
terest declines over time. Rabossi (2017) adds that
formal and informal governance, including con-
tract types and institutional climate, affect faculty
behavior and may generate agency-related issues.
Research on faculty roles shows that tenure-track
instructors focused on teaching often yield bet-
ter student outcomes than research-oriented ju-
nior faculty (Tian et al., 2019; Xu & Solanki, 2019).
Despite their key role, tenure-track faculty often
lack access to resources and development oppor-
tunities, while managerial discretion over aca-
demic work remains substantial (Rhoades, 2020).
Overall, faculty working conditions alongside ac-
ademic performance are crucial for maintaining
educational quality in increasingly stratified aca-
demic environments.

Economic instability exacerbates social inequali-
ties in access to higher education. Students from
privileged backgrounds tend to consolidate their
enrollment advantage, particularly in regions with
high unemployment rates (Cozzolino et al., 2018).
At the same time, educational expectations are al-
so becoming more stratified: economic difficulties
do not reduce but rather increase social differences
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in ambitions (Salazar et al., 2020). Despite income
growth during the crisis period, representatives of
privileged groups with significant resource capital
gain an advantage (Poylio, 2019). This highlights
the importance of a comprehensive education pol-
icy that addresses social barriers and strives to re-
duce inequality sustainably.

The effectiveness of public R&D spending in fos-
tering innovation depends less on the volume of
investment and more on the quality of institu-
tions. Stable institutions and predictable research
policies enhance the capacity of public funding to
attract private investment (Becker, 2015). Broader
governance factors such as legal stability, eco-
nomic freedom, and administrative effectiveness
shape a country’s ability to convert innovation
goals into actual outcomes (Kawabata & Camargo,
2020). Su et al. (2021) found that university R&D
spending in Chinese provinces correlates with re-
duced CO, emissions only when effective innova-
tion mechanisms are in place. However, despite
increasing public investment in higher educa-
tion in transition economies such as Kazakhstan,
its impact on stimulating innovative econom-
ic growth remains negligible (Ashirbekova &
Nurmukhanova, 2022). Moreover, the complex
and fragmented structure of the Kazakh educa-
tional system indicates the need to develop new
approaches to solving accumulated problems and
ensuring its sustainable development (Saparova et
al., 2023; Kenzheali et al., 2024).

Although numerous studies examine the relation-
ship between public investment and higher edu-
cation performance, they focus on short-term ef-
fects and are concentrated mainly in developed
countries. In contrast, transition economies like
Kazakhstan lack systematic research on the long-
term interplay between financial investment, in-
stitutional change, and innovation outcomes
within the higher education sector. Existing liter-
ature also tends to treat expenditure, access, and
innovation as isolated elements rather than as
components of a dynamic system shaped by gov-
ernance and policy coherence. Moreover, many
prior studies rely on static econometric models
that overlook time lags, causality, and feedback
loop factors essential for understanding strategic
decision-making and long-term impact. Prior re-
search has yielded valuable insights into financing
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mechanisms, enrollment trends, and innovation
metrics. However, the fragmented nature of this
body of work leaves unanswered questions about
how these dimensions interact over time, particu-
larly under conditions of institutional transition
and governance fragmentation.

Thus, this study aims to assess the relationship
between public investment in higher educa-
tion, enrollment dynamics, and innovation ac-
tivity measured through the share of innovative
organizations.

2. METHODOLOGY

The methodology adopts a strategic perspective,
considering public investment in higher educa-
tion not merely as a financial input, but as a policy
instrument intended to enhance institutional de-
velopment and national innovation performance.
The data used include time series obtained from
the annual statistical reports of the Bureau of
National Statistics of the Republic of Kazakhstan
and the World Bank. The selected variables in-
clude total government expenditure on higher
education, faculty size, student enrollment, the
number of higher education institutions, average
income levels, unemployment rate, and innova-
tion indicators. The selection of these variables is
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supported by prior research confirming their rele-
vance in analyzing the dynamics of education sys-
tems and innovation performance (Leydesdorff &
Wagner, 2009; Jacob & Gokbel, 2018; Szczepanska-
Woszczyna et al., 2024).

While the majority of analyses rely on general or
indirect proxies, this analysis employs a more pre-
cise and context-based definition of innovation,
specifically the proportion of innovatively active
organizations within the economy. This indicator
measures the share of firms and institutions for
which data on their participation in innovation
activities such as product, process, organizational,
or marketing innovations are collected systemati-
cally by national statistical offices. In contrast to
macro proxies that are sector-biased or lack lon-
gitudinal consistency in transition economies, for
instance, R&D spending as a ratio of GDP or pat-
ents granted captures the institutional coverage of
practice in innovation. It also aligns better with
the strategic management approach, as it mea-
sures the responsiveness and capacity of firms and
institutions to organize and implement innova-
tive responses in various sectors, including higher
education institutions. Using the above indicator
ensures a closer theoretical and empirical match
for the institutional nature of the performance of
higher education to isolate the interaction of in-
vestment, infrastructure, and labor market out-

Data Collection

Processing of statistical data from official sources
(Bureau of National Statistics, World Bank)

‘ Preliminary descriptive data analysis ‘
‘ Data Cleaning <
‘ Testing time series stationarity ‘
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‘ Estimating a regression model (OLS) ‘

‘ Data Analysis } Model diagnostics (VIF, BP test, DW test) ‘

Granger causality tests ‘

Development of
Recommendations

Interpretation, conclusions of the study and

increase efficiency of education policy ‘

Figure 1. Flowchart of the econometric methods used in the study

http://dx.doi.org/10.21511/ppm.23(2).2025.53
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Table 1. Description of variables and summary statistics

Variable Description Mean : Std.dev. . Min Max
HE_expenditure gTotaIgovern_ment expenditure on higher education i 3.13e+08 | 2.23e+08 | 4.92e+07 | 8.38e+08
i (constant prices) ; ; ; ;
HElSs §Number of higher education institutions (universities 1410476 @ 23.02493 112 181
iandcolleges) : : :
Faculty _count Total number of academic faculty in higher education { 39463.14 | 2156.08 36307 43382
Enrollment . Total number of students enrolled in higher education ¢ 0601 ¢ 9280707 | 450369 | 775762
NSTTUTONS ; ; ;
CHi i i E ‘ ‘ ‘ ‘
Exp_per student | Higher education expenditure per student (HE_ | 5537521 | 398.2492 = 7475023 | 1414.691
i expenditure /Enrollment) ; ; ; ;
Student_faculty_ratio Student-to-faculty ratio (E'rjroIImen"c‘/“FacuIty_c'g‘gnt) 15.22431 © 1.923895 : 11.83996 : 17.95929
Avg_income Average household income (adjusted for inflation) 129168 92945.23 23128 364295
Unemployment N'ga“tji‘onal unet‘rpployment“r'g‘te """""" 5.92381 1.361214 4.7 8.8
Innovation : The share of innovatively active organizations i 7.180952 : 3.272861 : 2.1 11.7

comes to affect innovation engagement in the sys-
tem. In the model employed in this analysis, inno-
vation activity is a share of the economy that has
actively engaged organizations as a policy-relevant
indicator of the responsiveness of the national sys-
tem of innovation to education and improvement
in the institutions.

The flowchart of the econometric methods used in
the study is presented in Figure 1.

Table 1 presents the summary statistics for the
variables analyzed, which include the mean, stan-
dard deviation, and range, depicting the magni-
tude and range of variation in higher education
funding and outcomes in Kazakhstan for the
analysis period.

The first stage of the empirical estimation em-
ployed an OLS regression to represent student en-
rollment as a function of the relevant explanatory
variables. The functional specification in the mod-
el is as follows:

Enrol, = B, + B Exp, + p,Faculty,
+ B Infra, + B,Innov, + B.Econ, + &,,

©)

where: 8 — intercept term; 3 -3, - estimated coeffi-
cients for each explanatory variable; ¢, — error term
capturing unobserved factors at time ¢.

Pre-model estimation diagnostic tests were car-
ried out routinely. Multicollinearity was checked
using Variance Inflation Factors (VIFs), which
were all less than the standard cut-off of 10 for
all the regressors, indicating acceptable degrees
of multicollinearity. The Breusch-Pagan test was
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run to check heteroscedasticity and yielded no sig-
nificant indication contrary to homoscedasticity.
Ramsey RESET confirmed functional specifica-
tion adequacy, and Durbin-Watson statistics were
within the accepted range, rejecting first-order au-
tocorrelation of residuals.

In an effort to check whether data were station-
ary and to avoid the risk of spurious regression, a
common issue in the case of the analysis of time
series — an Augmented Dickey-Fuller (ADF) test
was run on all the variables. First-differencing
was performed where appropriate unit roots were
identified, and log transformation was preserved
for the purposes of interpreting elasticities. A VAR
model was estimated to test the dynamic relation-
ship, accounting for intertemporal links among
the variables of concern. VAR models each vari-
able within the system as endogenous. It models
its path as a linear function of its lagged values
and the lagged values of all the other variables
within the system. For the case of a two-variable
VAR system, the general equations are:

Enroll, = a,+a, Enroll, | +a,Exp, | +

@

.ta,Enroll,_, +a, Exp, , +u,,

Exp, = b, + b, Enroll,_, +b,Exp, |+ 3
..tb,Enroll,_ +b, Exp, ,+u,,

where: a, b - intercepts of the respective equa-
tions; a, , .., a, - coefficients representing the ef-
fects of past values (lags) of student enrollment
and higher education expenditure on current en-
rollment; bn, . b2 - coefficients representing the
effects of past values of student enrollment and
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higher education expenditure on current expendi-
ture; p — the number of lags included in the model;
U, u, — error terms.

The Akaike Information Criterion (AIC) and
Schwarz-Bayesian Criterion (SBC) determined
optimal lag length pp. To maintain the spirit of
parsimony without curtailing explanatory capa-
bility, the baseline was established as lag order
one (VAR(1)). The VAR was pre-whitened using
first-order differencing for all the series to ren-
der them stationary. OLS estimation for every
equation was done in the spirit of the Seemingly
Unrelated Regression (SUR) approach, and the
stability of the model was determined using the
companion matrix’s eigenvalue - all the roots
were within the unit circle. Tests for the exis-
tence of autocorrelated residuals (Ljung-Box
Q-test) confirmed the white noise nature of the
residuals.

IRFs were obtained from the estimated VAR to trace
the dynamic effect of a one-off innovation shock in
higher education spending on higher education en-
rollment and vice versa. This provides a structural
interpretation of the intertemporal relationship and
allows one to analyze the propagation mechanism
in higher education. For testing forecasting relation-
ships and potential causality, the Granger causality
tests were implemented in the VAR framework. The
Granger test is expressed as follows:

Y =o,+ Zilath—i + ZilﬂiXt—i +v, )

where: Y, - dependent variable at time ¢, repre-
senting the outcome; X, - independent variable
at time t, representing the potential predictor; a,
- intercept term; a, — coefficients of the lagged val-

ues of Y, capturing its autoregressive effects; 3, -
coefficients of the lagged values of X, measuring
how past values of X influence Y; p — number of
lags used in the model; v, - error term, capturing

unobserved factors affecting Y.

The hypothesis that 8, = 0 for all i is then tested
using an F-statistic. The null hypothesis is re-
jected when lagged values of X contain statisti-
cally significant information about future val-
ues of Y beyond that in the past values of Y itself.
Although not strictly a test of true causality in
the classical sense, Granger causality does indi-
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Problems and Perspectives in Management, Volume 23, Issue 2, 2025

cate the direction of the ordering of events and
the predictability content of policy variables.

By combining OLS for static inference, VAR for
dynamic system modeling, and Granger causality
tests to ascertain directional inference, the present
approach provides an integrated and robust frame-
work to determine the long-run effect of public in-
vestment and strategic management practices on
the higher education performance of Kazakhstan.
The three combined tools disentangle direct, indi-
rect, and lagged effects between investment catego-
ries and educational outcomes and inform policy-
making with an evidence base in transition econ-
omies. The estimations were all completed using
Stata 18 and, as such, are replicable and in line with
contemporary econometric standards.

3. RESULTS

Data analysis revealed key patterns in the dynam-
ics of higher education funding, its impact on stu-
dent enrollment rates, as well as the interaction of
other factors with educational policy. The study
included an assessment of trends in government
spending on higher education, their relationship
to enrollment dynamics, and the results of econo-
metric modeling within a strategic management
framework to support long-term decision-making
and policy effectiveness. In line with the strategic
management perspective adopted in this study,
public investment in higher education is evaluated
not as isolated budgetary input but as a policy tool
intended to build long-term institutional capacity
and promote innovation, as measured by the share
of innovatively active organizations.

First, the dynamics of government spending on
higher education and their potential impact on
enrollment rates are considered. The regression re-
sults highlight the factors influencing enrollment,
notably the role of educational infrastructure and
higher education accessibility. Finally, the results
of Granger’s tests are analyzed to determine the
directional predictive relationships between fund-
ing and student enrollment. The results showed
the degree of influence of educational policy on
the development of higher education and the pros-
pects for improving management mechanisms
within the higher education system.
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Figure 2. Government spending on higher education for 2004-2024

Figure 2 presents public investment in higher edu-
cation for 2004-2024. Between 2004 and 2015, gov-
ernment spending on higher education increased
gradually, aligning with policies to expand access
and infrastructure development. Since 2016, how-
ever, public investment in higher education has ac-
celerated, reflecting a shift in policy toward more
aggressive investment measures. The growth is
likely in conformity with rising demand in enroll-
ments, institution-level modernization plans, and
measures of global competitiveness. Particularly
between 2020 and 2024, funding increases spec-
tacularly, possibly due to post-pandemic recovery
policies, digitalization, and long-term funding
support for students and institutions.

The OLS regression model explains the determi-
nants of student admission into Kazakhstan’s

higher education system. The model is highly
explanatory (R* = 0.8665, F = 19.46, p < 0.0001),
accounting for approximately 86.65% of the vari-
ance in student enrollment. The OLS regression
indicates that government expenditure on higher
education does not significantly affect student en-
rollment (B = —0.00035, p = 0.507). This finding
suggests that investments may fail to yield mea-
surable participation gains without a strategic
management system to align funding with enroll-
ment drivers such as student needs, faculty capac-
ity, and infrastructure planning. It may be due to
time lags in the investment impact, inefficiency in
distribution, or qualitative improvement rather
than quantity increase in admission being sought.

Table 2 presents the determinants of student en-
rollment in higher education. Faculty size, as indi-

Table 2. Determinants of student enrollment in higher education

Variable Coefficient Std. err.

t-statistics

P>t [95% conf. interval]

He_expendit~e —.0003533 .0005203
7.81168

1.230606

Ity_cou

income

0.507 —.0014622 .0007556
3.57829

9.72214
-1.087674 4.158276

Unemploymen~e 29,769.1 -102,324.3 24,578.35
Higher_ed : 8,048.475 2,116.875 . 0.002 H 3,536.463 H 12,560.49
Constant —269,678.6 268,982.4 -1.00 0.332 -843,001 303,643.8
Source SS df MS : Observations =21

Model 1.4924e+11 5 2.9848e+10 | F5,15) = 19.46
e AR e s s s s s s Prob > F =0.0000

Residual 2.3003e+10 15 1.5335e+09 R-squared = 0.8665
OO0 OO0 SOOOOO OO0 U OO OO OO OO OSSOSO SOOI SOTROOOOOE Adj R-squared = 0.8219

Total 1.7224e+11 20 8.6122e+09 Root MSE = 39,160
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cated by faculty_count, is not a significant predic-
tor (coefficient = —3.071923, p = 0.700), suggesting
other factors such as infrastructure, academic lev-
el, or economic level would be suitable. However,
HEIs are the strongest predictor of student reg-
istration (coefficient = 8048.475, p = 0.002). The
finding suggests that institutional growth is a
forceful predictor in impacting student registra-
tion, supporting the contention that accessibil-
ity is one of the major factors driving growth in
registration. This further emphasizes the need
for strategic management in resource allocation
to support institutional expansion in a balanced,
demand-responsive manner.

Moreover, although positive, the coefficient of av-
erage income (1.535301, p = 0.231) is not statisti-
cally significant, meaning that economic factors
per se do not influence the choice of going to high-
er learning. The unemployed rate (coefficient =
—-38872.98, p = 0.211) is also not statistically signifi-

cant, meaning that higher rates of unemployment
do not necessarily drive individuals to higher
learning, a situation contrary to what is expected
in some industrialized countries where education
is being used as a cushioning instrument in the
event of an economic slump.

Figure 3, the scatter plot of higher education ex-
penditure and level of innovations, indicates a

Problems and Perspectives in Management, Volume 23, Issue 2, 2025

positive correlation, meaning that public invest-
ment in education is related to higher output in
terms of innovations.

This threshold effect underscores the strategic
importance of maintaining sufficient investment
levels to activate innovation potential within the
higher education system. When higher education
expenditure is below 200 billion KZT, the share
of innovatively active organizations is low, rang-
ing between 2% and 5%. This means that research
facilities and capacities remain at low levels of in-
vestment, and thus, the level of technological and
scientific advancement is also low. Once expendi-
ture surpasses 300 billion KZT, the share of such
organizations rises sharply above 10%, suggesting
a potential threshold effect whereby government
investment significantly boosts innovation en-
gagement. However, when spending exceeds 600
billion KZT, the relationship becomes more erratic,
suggesting that while higher funding can enhance
innovation, institutional efficiency, and strategic
allocation also play critical roles. Some universi-
ties may effectively utilize the funds, while others
may experience diminishing returns due to ineffi-
ciencies or misaligned research priorities.

The OLS regression line of the innovation activity
shows a positive but statistically insignificant ef-
fect of tertiary education expenditure (coefficient

12 1 E
. o
°
4 °
2 10 .
2 °
=
g o o
o 27 .
=
©
>
2
£ 67 .o
S
o) ( 1]
>
e 4 L I i
°
24 *°
T T T T T
0 2.0e+08 4.0e+08 6.0e+08 8.0e+08

Current expenses for higher education, thousand tenge

Figure 3. Relationship between innovation activity and public investment in higher education
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Table 3. Determinants of innovation activity in higher education

Variable Coefficient Std. err. t-statistics P>t [95% conf. interval]
endit~e 22808 1.36 —1.29e-08 . 5.85e—08
924e-06 . 421e-06 . 219 1 0044 Z0000182 - ~3.04e-07
0000549 . 0002453 . 022 . 0826 0004651 0005749
Avg_incorr e ~0000268 . 0000401 . -067 1 . 0513 Z0001117 0000581
Constant . 6.899176 i  9.458612 0.73 0.476 © -13.15218 26.95054
Source SS df : MS Observations = 21
Model | 184.449094 4 461122736 Fla,16) = 24.77
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e e e Prob > F = 0.0000
Residual 29783292 i 16 i 1.86145575 R-squared = 0.8610
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ R e e Adj R—squared =0.8219
Total 214.232386 20 10.7116193 Root MISE = 1.3644

= 2.28e-08, p = 0.194). This suggests that while in-
vestment may foster innovation readiness, the ef-
fect is likely indirect, mediated by factors such as
research funding structure, faculty incentives, and
university-industry partnerships. Notably, student
enrollment shows a statistically significant nega-
tive effect on innovation (coeflicient = —9.24e-06,
p = 0.044), reflecting a potential resource dilution
effect: as enrollment grows, institutional resources
may shift toward teaching, reducing the focus and
investment in research, thereby lowering overall
innovation activity.

Table 3 presents the determinants of innovation
activity in higher education. The coefficient on the
number of faculty (0.0000549, p = 0.826) is posi-
tive yet not statistically significant, suggesting that
having additional faculty per se is not necessar-
ily fueling innovation activity as measured by the
share of innovatively active organizations. Such
incentives for faculty to conduct research, scholar-
ly interaction, and organizational backing might
be more relevant driving forces. Similarly, the coef-
ficient on average income (—0.0000268, p = 0.513)
is not statistically significant and is negative, sug-
gesting that macroeconomic conditions alone do
not necessarily fuel measurable innovation out-
comes at the institutional level. This explains more
targeted research policies, which channel funding

into institution research areas of priority and sec-
tor needs. The regression equation considers how
past changes in the level of the two variables have
affected the current levels. Hence, it provides
a clearer view of short-run changes and trends.
First-differenced regression results in Table 4 re-
flect the dynamic effects of higher education ex-
penditure and student enrollments in Kazakhstan.

To explain short-run adjustment and responsive-
ness to policy, a first-difference regression was run.
The findings indicate that past increases in enroll-
ment have a strong carryover effect and a statis-
tically significant coeflicient on LD. enrollment
(0.5394, p = 0.003) is evidence. It suggests that in-
creases in enrollment in a period cause further in-
creases in subsequent periods, perhaps due to ris-
ing institutional capacities and rising demand for
education. Conversely, L1. enrollment (-0.1948,
p = 0.013) is negative and statistically significant,
suggesting that overgrowth in enrollment is usu-
ally followed by a period of adjustment, perhaps
due to constraints in terms of space or finance. It
suggests a need for adaptive strategic management
strategies, including real-time data tracking and
scenario planning, to improve system responses to
enrollment surges or financial changes. The find-
ings validate the presence of commitment to ex-
penditure for increased educational expenditure.

Table 4. First-differenced regression results: Dynamic effects of enrollment and higher education

expenditure

Variable

Std. err.

| t—statistics | [95% conf. interval]

¢ Coefficient

Lag 1Enrollment —.1948257

.0698847

~272 73429746 | 0466767

ollment

""" 8680039

Constant Enrollment

................................................................................... 110,9176 ..2010558
Lag 1HE Expenditure 1368479 2428651
Expenditure 2 - 640311

—1737072

Constant HE Expenditure

1.12e+07

2546407 | 220e+07
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The level of expenditure with a one-legged val-
ue (L1. expenditure = 0.1368, p = 0.015) is posi-
tive and statistically significant, suggesting that
government educational expenditure is on a sta-
ble policy path. The first-difference lag (LD. ex-
penditure = 0.0372, p = 0.897) is not statistically
significant, suggesting that short-run changes
in expenditure have no impact on the level of
enrollment.

From the VAR model, further information is pro-
vided on the dynamic interaction between public
investment in higher education and enrollment.
The findings provide evidence of a robust autore-
gressive trend in the enrollment level with L1.
Enrollment (1.3272, p < 0.0001) is positive and
highly significant, demonstrating robust persis-
tence in the enrollment pattern. The second lag
(L2. enrollment = —0.5908, p < 0.0001) is nega-
tive, which means that years of high enrollment
growth are corrected by a correction year, again
demonstrating the significance of well-propor-
tionate capacity growth. Table 5 displays vector
autoregression (VAR) results.

The effect of spending on higher education on
enrollment is not robust in the short run, with
L1. he_expenditure (0.0004507, p = 0.080) on
the margin of insignificance. This suggests that
there is time for adjustments in funding to be
converted into institutional changes that can
influence the enrollment trend. The spend-
ing equation also indicates high persistence
with significant L1. he_expenditure (0.9833, p
< 0.0001), consistent with the observation that
funding decisions are path-dependent and driv-
en by long-run policy cycles instead of short-
run enrollment shifts.

Problems and Perspectives in Management, Volume 23, Issue 2, 2025

These results provide an econometric validation
of the strategic management view, where long-
term effects, institutional inertia, and system-
wide adaptability matter more than immedi-
ate linear responses to investment. The Granger
causality Wald test results indicate that higher
education expenditure does not Granger-cause
student enrollment (x> = 3.0774, p = 0.215), nor
does enrollment Granger-cause expenditure (x?
=4.3533, p = 0.113). The outcome of the Granger
causality test further suggests that student en-
rolment is not predictive of government expen-
diture, noris government expenditure predictive
of student enrolment, and that higher education
expenditure is driven primarily by overall fiscal
policy rather than short-run movements in stu-
dent enrolment. This implication suggests that
higher education in Kazakhstan should be guid-
ed based on a long-term, evidence-driven stra-
tegic plan incorporating predictive modeling to
drive funding and institutional growth. The fact
that higher education expenditure is fixed also
suggests that funding policies linked to perfor-
mance are required to drive incentives in re-
search, faculty growth, and public-private part-
nerships. Consolidating the governance struc-
tures, providing greater institutional autonomy,
and linking funding targets with country-level
economic ambitions will make Kazakhstan’s
higher education system competitive and sus-
tainable in shifting global requirements.

The findings of this study provide evidence of
the complex interlinks between higher educa-
tion funding, student enrollments, and innova-
tion activity. While the increase in higher edu-
cation institutions is a major driver of student
enrollment, government spending has no im-

Table 5. Dynamic interactions between enrollment and public investment in higher education

Variable Coefficient Std. err. z P>z [95% conf. interval]
Lag 1 Enrollment 1.327247 1336509 9.93 0.000 1.065296 i 1.589198
Lag2 Enrolln:w:é:rit —.5907872:::: : .1398207:: -4.23 0000 8648308 —4316743:%:
Lag 2 HE Expenditure .0004507 .0002576 1.75 0.080 .0009556
eiteopendwre " ooosats  ooososs  zs - ooso 000649
Constant 159,837.4 59,475.96 2.69 0.007 276,408.2
Cwenwem oo s
Lag 2 Enrollment 31.57981 123.1107 0.26 0.798 272.8724
eiteopendte U smamaos amesas . asa - oooo e azeor
Lag 2 HE Expenditure .2320876 2724738 0.85 0.394 —.3019512 7661265
Comstant —1.05e+08 """ 5240407 201 0045 —2.08e+08 """ —2381885 .....
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mediate or statistically observable impact. This
indicates that funding per se is insufficient to
realize increased participation, attesting to the
role of institutional and structural factors such
as the nature of syllabi, research funding efhi-
ciency, and labor markets correspondence that
require alignment with strategic management
principles to optimize system-wide efficiency.
Additionally, the empirical inverse correlation
between student enrollment and innovation ac-
tivity suggests the potential presence of a trade-
off situation, where an increase in student en-
rollment may consume institutional resources
and reduce per-student investment in research
activities. All these findings attest to the need
for an equilibrium strategic plan so that the
increase in higher education will not disinte-
grate the institution’s research efliciency and
productivity.

4. DISCUSSION

The study results demonstrate that government
spending on higher education in Kazakhstan has
no statistically significant impact on the number
of students. However, institutional factors, such
as the number of higher education institutions,
positively and significantly influence enrollment.
This result is consistent with research on transi-
tion economies, where top-down financial injec-
tions often do not lead to systemic improvements
without a simultaneous evolution of institutional
structures and governance (Leydesdorft & Wagner,
2009; Auranen & Nieminen, 2010). In this context,
public investment in higher education should be
interpreted through the lens of strategic manage-
ment, where expenditures are aligned with long-
term goals in innovation and capacity develop-
ment rather than short-term spending cycles.

Additional analysis revealed that the growth in
the number of students is negatively correlated
with the level of innovation activity (p = 0.044).
Sustainable growth in higher education requires
parallel improvements in academic staffing and
research infrastructure to maintain quality stan-
dards. There is no significant link between govern-
ment spending on education and innovation (p =
0.194), which could be due to inefficient allocation
of funds or insufficient integration of universities
into national innovation ecosystems. However,
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this study approaches innovation as a measur-
able outcome based on the share of innovatively
active organizations, which serves as a structured
and internationally comparable indicator used in
Kazakhstan’s statistical system. This metric re-
flects the extent to which institutions engage in
innovation activities and provides insight into
the broader innovation environment within the
education sector. This supports previous literature
pointing to the necessity of absorptive capacity
and institutions’ ability to effectively utilize fund-
ing as a prerequisite for innovation-led growth
(Becker, 2015; Kawabata & Camargo, 2020).

In the international context, similar problems
are observed in other post-Soviet countries,
where increased funding does not always lead
to sustained improvements in performance. In
such cases, reform strategies aimed at enhanc-
ing managerial capacity, fostering internal mo-
tivation within universities, and implementing
performance assessment mechanisms play a
crucial role (Fumasoli et al., 2020; Heaton et al.,
2023).

Similar trends are observed at the international
level, where the sharp increase in costs after re-
forms often did not lead to a proportional in-
crease in the number of students or the intro-
duction of innovations due to insufficient in-
stitutional readiness and a lack of autonomous
management systems (Olssen & Peters, 2005;
Lepori et al., 2009). These findings confirm the
need to move from input-based strategies to
integrated strategic management ecosystems,
including data-driven decision-making, per-
formance monitoring, and long-term scenario
planning.

The results obtained are practical, as they show
that financial support and targeted institutional
reforms are needed to increase the higher edu-
cation system’s effectiveness. This includes de-
veloping a regional network of universities, in-
creasing organizational autonomy, creating in-
centives for research activity, and implementing
accountability mechanisms. Strategic manage-
ment approaches should consider regional dif-
ferences, the level of organizational maturity,
and the potential of universities for institution-
al growth.
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CONCLUSION

This study aimed to evaluate the relationship between government spending on higher education, en-
rollment dynamics, and innovation activity, as measured by the share of innovative organizations. The
results showed that direct financing of the higher education sector has no statistically significant impact
on the number of students. However, institutional factors, such as the number of universities, have a
positive and significant effect. It was also revealed that an increase in the number of students is associ-
ated with a decrease in innovation activity, indicating a possible redistribution of resources and a reduc-
tion in research effectiveness under demographic pressure. These findings underscore the necessity of
treating public investment in higher education as a strategic lever within a broader policy framework to
enhance institutional readiness and innovation capacity.

The analysis also revealed a statistically significant negative relationship between the growth in the
number of students and the level of innovation activity. This may indicate a redistribution of resources
in response to increasing demographic pressure. In addition, there is no significant causal relationship
between government spending and student enrollment, as indicated by the Granger causality test. This
suggests that the funding policy is not highly sensitive to changes in the dynamics of the educational
system. Given this, innovation activity, measured in this study by the share of innovative organizations
engaged in innovation-related activities, emerges as a vital indicator for tracking the strategic outcomes
of higher education investments over time.

The practical significance of these results lies in the need to rethink higher education management
strategies. Effective policy in this area should be based on increased investment, the development of
institutional infrastructure, the introduction of performance assessment mechanisms, increased orga-
nizational autonomy for universities, and the implementation of data-driven management principles.
These measures will improve budgetary efficiency, stimulate innovation, and contribute to Kazakhstan’s
sustainable and inclusive higher education system.
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