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ABSTRACT

In the context of increasing regional differentiation and the digital
transformation of the economy, there is a growing need to quantify
the factors driving regional economic growth. The purpose of the study
is to quantify the impact of human capital, innovation activity, social
conditions, and the dynamics of world oil prices on the economic
growth of Kazakhstan's regions. The methodological basis of the study
is a panel model with fixed effects within the catch-up growth
framework, along with spatial econometric methods to account for
interregional spillovers. The assessment results show that the most
significant growth factors are oil prices and innovation activity. The
simulation results show that a 1% increase in world oil prices raises
the GRP growth rate by an average of 0.48%, with an effect of 0.54%
for oil-producing regions and 0.44% for other regions. Expenditures
on technological innovations have a positive and statistically significant
impact of B = 2.15 (p < 0.01), with interregional innovation spillovers
of B =11.8 (p < 0.01). The contribution of healthcare is also significant
((B = 5.66, p < 0.05), whereas expenditures on R&D, education and
investments in fixed assets did not show a statistically significant short-
term effect. A high correlation has been established between the
dynamics of world oil prices and the average growth of regional GRP
(r = 0.87). At the same time, expenditures on R&D, education, and
fixed capital investments do not show a statistically significant short-
term effect. The results obtained confirm the dominant role of the oil
factor and the importance of innovative spillovers as key drivers of
regional economic growth.
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KasakctaH eHipnepiHgeri nHHoBauusnap andgysuscsl,
6iniMHIH Tapanybl }KoHe 3KOHOMMUKAJIbIK 6Cy

CnankynoBsa J1.C.2, Kepumbaes P.K.?, Bykatos E.B.5*

aan-Gapabu atbiHAarFbl Kasak ynTTeiK yHUBepcuTeTi, Anmatsl, KasakcraH
SKasTyTbIHyoaarbl KaparaHabl yHuBepcuTeTi, KaparaHabl, KasakcTaH

TYWUIH
AliMakTbIK AnddepeHUmaLmsiHbIH, KYLLEHI XXaHE 3KOHOMUKAHbIH, LIMdPIbIK
TpaHchopMaUMachl  XaFdalbliHaa — eHipnepAiH  3KOHOMMKAanbIK — ecy

(hakTOpnapblH CcaHAblK TyprFbigdaH GarFanay KaXeTTiniri apTbim  OTbIP.
3epTTeyaiH MakcaTbl — KasakCTaH 6HipnepiHiH 3KOHOMWKasbIK ecyiHe
afjaMyM  KanuTanablH, WHHOBaUMSNbIK  OGENCeHAINIKTIH, SneyMeTTiK
XaFAaunapAablH XaHe anemMaik MyHal 6aracbiHbIH AMHAMUKACbIHbIH, 9CepiH
caHAbIK TypFblaaH 6aranay. 3epTTeyai saicHaMaslblK HEri3iH JOrOHSIHOLLMIA
ecy MoaeniHiH WweHbepiHaeri 6ekiTinreH acepnepi 6ap naHenbAik Moaenb,
COHAal-aK eHipapanblk CnWIIoBEPNEPAI €CenKe any YLWiH KeHICTIKTiK
3KOHOMETPUKa aaicTepi Kypanabl. baranay HaTvkenepi KepceTkeHaew,
3KOHOMMKanbIK, 6cyAiH €H MaHbi3gbl hakTopiapbl — MyHal 6aFacbl MeH
WHHOBaUMANbIK 6enceHainik. Moaenbaey HaTuxxenepi 6oibiHIWIA anemMaik
MyHai 6aracbiHblH 1%-Fa ecyi xannbl eHipnik eHiMHIH (K66) ecy
KapKblHbIH opTa ecenneH 0,48%-rFa apTTbipadbl, 6yn acep MyHai eHAipyLi
eHipnepge 0,54%, an kanFraH eHipnepae 0,44%  kypangbl.
TexHoNoranblK WHHOBaUMANapFa >KyMcanaTblH LWbIFbIHAAP OH JKoHe
CTaTUCTUKaNbIK TYpFblAaH MaHAi acep kepcetedi (B = 2.15, p < 0.01), an
WHHOBaUusNapAbliH 6Hipapanblk cnunnosepnik acepi xorapbl (f = 11.8, p
< 0.01). deHcaynblk cakTay canacbiHbIH yneci ae MaHbi3apl (B = 5.66, p
< 0.05), an F3TKXK-Fa, 6inim 6Gepyre »>oHe Herisri kanuTanfa
MHBECTMUMANApFa  XXyMcanaTbiH WhIFbIHAAP  KbICKA mMep3imae
CTAaTUCTUKaNbIK TypFblgaH MoHAI acep kepceTneai. ©nemaik MyHal
6aracblHbIH AMHaMMKacbl MeH eHipnepaiH opTalla XX ecyi apackiHAa
XKOFapbl koppensiuust aHbliktangabl (r = 0.87). CoHbiMeH KaTap, F3TKX,
6inim 6epy >oHe Heri3ri KanuTanra WMHBECTMUMANAP KbiCka Mep3iMai
Ke3eHAe CTaTUCTUKANbIK TypFblaH MaHAI acep Kepcetneiai. AnblHFaH
HOTWXKeNep MyHal hakTopblHbiH 6acbiM peniH XaHe WHHOBaLUMSbIK
CMMNNIOBEPNEPAIH OHIp/iKk 3KOHOMMWKaNblK ecyfiH Herisri apainBepnepi
pEeTiHAEeri MaHbI3AblbIFbIH pacTanabl.
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Onddysna nHHOBaLMN, NepPeTOKN 3HAHUMN
3KOHOMMYECKUU pocT B KasaxcraHe

CnankynoBa J1.C.2, Kepumbaes P.K.?, BykatoB E.B.5*

MU permoHasibHbI#

aKazaXCKuil HauMoHasbHbIA YHUBEPCUTET UM. Anb-Dapabu, AnMaTsl, KasaxcraH

SKaparaHanHckui yHuBepcuTeT Kasnotpebeotosa, Kaparanaa, KasaxcraH

AHHOTALMA
B ycnoBusix ycuneHusi pernoHanbHon auddepeHumaummn u umdposon
TpaHcdopmMaumm 9KOHOMMKM BO3pacTaeT HeobxoAMMOCTb

KOMIMYECTBEHHOW OLIEHKM (haKTOPOB 3KOHOMMYECKOrO POCTa PErMOHOB.
Llenb mccnefoBaHusl 3aKI04aeTCs B KOMIMYECTBEHHOW OLIEHKE BAWUSHUS
Ye/IoBEYECKOro KanwuTana, WMHHOBALUMOHHOM aKTUBHOCTW, COLManbHbIX
YCNIOBUI U AMHAMUKM MMPOBbIX LeH Ha HedTb Ha SKOHOMWMYECKMIn pPoCT
permoHoB KasaxcraHa. MeTodonorMyeckylo OCHOBY UCCNEAOBaHUA
COCTaBNSAOT MaHenbHasi MoAenb C (UKCUMPOBAHHbIMM 3ddekTamn B
paMKax MOAE/N AOrOHSIIOLLErO POCTa, @ TakXKe METOAbI MPOCTPAHCTBEHHOM
9KOHOMETPUKM AN yveTa MeXpernoHasibHbIX CNuIoBepoB. PesynbTathbl
OLEHKWM MOKasblBaloT, 4TO Haumbonee 3HauMMbIMK (baKTOpaMn pocTa
ABNAIOTCA LEHbl HAa HedPTb U MHHOBALIMOHHAs aKTUBHOCTb. Pe3ynbTathbl
MOZEMPOBaHMS MOKa3blBalOT, YTO POCT MMPOBbIX LieH Ha HedTb Ha 1%
yBennuneaeT Temnbl pocta BPI B cpeaHeM Ha 0.48%, npu 3ToM addekT
coctaBnsetr 0.54% pns HedTenobbiBalowmx pernoHoB n 0.44% pns
OCTasnbHbIX. Pacxoapl Ha TeXHOMOrMYyeckMe WHHOBaUMM OKasblBalOT
MONOXUTENbHOE U CTAaTUCTUYECKM 3HAUMMOe BmsiHue B = 2.15 (p < 0.01),
MpU MeXpPErnoHasbHbIX CNUIOBEPax MHHOBaLUMI cocTaBnseT B = 11.8 (p
< 0.01). Bknag 3apaBooxpaHeHus Takoke 3HaumM ((B = 5.66, p < 0.05),
Toraa kak pacxoabl Ha HUOKP, o6pa3oBaHne U MHBECTULIMW B OCHOBHOM
Kanutan He mnokasanu CTaTUCTUYECKM 3HAYMMOro KpaTKOCPOYHOro
acdekTa. YCTaHOBNEHa BbICOKasi KOpPpensuusi Mexay AUHAMWUKOW
MMPOBbIX LieH Ha HedTb n cpeaHum poctom BPIT pervoHos (r = 0.87). B
TO e BpeMs pacxogbl Ha HWOKP, obpa3oBaHue n WHBECTMUMWN B
OCHOBHOM KanwuTas He [EMOHCTPUPYIOT CTAaTUCTUYECKU 3HAYMMOro
KpaTkocpoyHoro 3addekta. [lonyyeHHble pe3ynbTaThl NOATBEPXAAOT
JOMUHMpPYIOWYKD  ponb  HedTaHOro  ¢aktopa M 3HAYMMOCTb
MHHOBALMOHHbIX CMUJINIOBEPOB Kak KJT0YEBbIX APaiBEPOB PErMoHasibHOro
3KOHOMMWYECKOro pocTa.
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1. Introduction

Human capital has been widely considered one of the factors in economic growth in the second
half of the 20th century (Hanushek & Woessmann, 2008; Pelinescu, 2015; Wang & Liu, 2016;
Laskowska & Danska-Borsiak, 2016). With the increasing level of digitalization of the economy,
technological innovations, and the development of artificial intelligence, the level of human capital
development is becoming a driver of regional economic growth, a factor in the implementation of
new solutions and increased competitiveness (Luo et al.,, 2023; Brey & van der Marel, 2024). High-
quality human capital allows for increased labor productivity, the introduction of new technologies,
the development of science, an improvement in the investment climate, economic transformation,
increased social sustainability, etc. (Salike, 2016; Zheng et al., 2017; Diebolt & Hippe, 2019; Simdes
et al, 2023; Zhang et al,, 2023). It is worth noting that the effect of human capital may depend on
regional development and other related factors (Agasisti & Bertoletti, 2022; Shaban & Khan, 2023).
The role of education is invaluable in the development of human capital, while the impact of
education expenditures on regional economic growth can be both positive and insignificant (Woo
et al,, 2017; Koktas et al,, 2022; Zhang & Liu, 2022; Zuo & Huang, 2025). Education spillover can
have both positive and negative effects (Ramos et al., 2010; Valero & Van Reenen, 2019). The
negative effect may be associated with the outflow of human resources to regions with greater
investment in education (Ma et al., 2023).

Technological innovation expenditures typically have a positive impact on regional economic
growth. The effect may depend on the level of expenditure; a significant increase in expenditures
can contribute to economic growth (Hall & Sena, 2017; Tuncel & Oktay, 2022). The effect may be
nonlinear, and increased expenditures do not always lead to increased efficiency; efficiency largely
depends on the level of regional innovation development (Hou et al,, 2019). Depending on the
country's level of economic development and the selected innovation indicators, the impact can be
both positive and negative (Hammar & Belarbi, 2021). Depending on barriers to market entry, the
structure, and conditions of resource reallocation, the effect of increased expenditures on
technological innovations may be limited (Di Mauro et al., 2020). In many ways, the effectiveness
of increasing expenditure on technological innovation depends on the availability of trained
personnel, the quality of the organization of innovation processes, the level of infrastructure
development, the readiness of businesses to implement and apply new technologies, as well as the
general level of economic development (Aguirre, 2022; Roth et al.,, 2023; Ciaffi et al.,, 2024).

Innovation spillover generally has a beneficial effect on neighbouring regions (Peng et al,,
2021), with the magnitude of the effect depending on regional distance: the closer a region is to the
innovation, the stronger the effect (Rodriguez-Pose & Crescenzi, 2008; Bottazzi & Peri, 2003). The
effect is strongly influenced by the technological similarity of regions; if regions have different
technological orientations, innovation spillover is almost insignificant (Deltas & Karkalakos, 2013).
Innovation spillover will also have a negative effect if neighbouring regions have a weak ability to
absorb innovations, if a stronger, innovative region attracts personnel, firms, and resources from a
weaker region, or if firms from a strong region displace firms from a weak region (Song & Zhang,
2017). Thus, the positive or negative impact of innovation spillover to neighbouring regions
depends on many factors, for example, with the presence of high-speed railways between regions,
positive effects are observed (Cui, 2025), while with the concentration of high-quality human

129

Qainar Journal of Social Science,
Volume 5, Issue 1, 2026



130

capital in strong regions, the innovative potential of neighbouring regions may decrease (Wen et
al,, 2023).

Healthcare expenditures often have a positive impact on regional economic growth (Rivera &
Currais, 2004; Zhang et al,, 2020; Tang et al., 2020). Healthcare expenditures may have a threshold
value above which they positively impact economic growth. For example, using 30 provinces in
China as an example, a threshold expenditure level of 8.755% was determined; financing below this
threshold hurt economic growth (Han, 2018). It is worth noting that with higher-quality public
institutions in regions and better governance, healthcare expenditures have a positive impact on
economic development (Balani et al.,, 2023). The social filter is often positively and statistically
significantly associated with regional economic growth (Rodriguez-Pose & Crescenzi, 2008;
Rodriguez-Pose & Villarreal Peralta, 2015). In regions where it is difficult to find the necessary
personnel and workers lack the necessary knowledge and skills, the social filter hurts economic
performance (Xiong et al.,, 2020). In most cases, spillover of socioeconomic conditions between
regions has a positive effect on regional economic growth (Schubert & Kroll, 2016). In cases of
significant regional differences, human resource spillover, and institutional weakness, a negative
effect can be observed (Ma et al, 2023). It is worth noting that the characteristics of regional
divergence and convergence also influence regional economic growth (Lau, 2010; Aristizabal &
Garcia, 2021).

Rising oil prices on world markets can contribute to increased economic growth in regions,
especially in oil-producing regions (Munasib & Rickman, 2015; Baimaganbetov et al., 2019). In oil-
importing countries, rising oil prices hurt regional economic growth (Park et al., 2011). In the long
run, rising prices may have a negative impact and may not lead to sustainable economic growth
(Pellegrini et al., 2021). The oil effect can be cyclical and unsustainable, especially during periods
of price decline (Abboud & Betz, 2021). In an oil region, rising prices may have a positive impact on
economic growth in the long run, while in a non-oil region, the impact is negative (Alyammahi et
al, 2025).

Investments in fixed assets can promote economic growth in regions (Psycharis et al., 2022;
Li et al, 2025), but their effects depend on various factors, including the regional economic
environment and the efficiency of invested funds. Therefore, investment in fixed assets may have a
mixed or negative impact on regional economic growth (Chen & Wu, 2005; Guo et al,, 2023). R&D
expenditures have a similar impact on regional economic growth; in regions with opportunities for
commercialization and knowledge retention, a positive effect is observed (Koo & Kim, 2009). In
regions with a higher concentration of low-tech sectors, R&D expenditures have a weak or negative
effect, whereas in regions with high-tech and medium-tech industries, they have a positive effect
(Pyo & Choi, 2025). The impact of R&D expenditures on regional economic growth is determined
by the region's availability of qualified specialists, strong firms, effective institutions, and
entrepreneurs capable of innovating (Celli et al., 2024). R&D spillovers often have a positive impact
on the regional economic growth of neighbouring regions (Furkova & Chocholata, 2017), while a
negative effect can be observed in weaker regions due to their inability to compete with stronger
ones (Lietal., 2024).

Thus, given the relevance of the research topic and the limited research on this subject in
Kazakhstan's scientific literature, the goal was to identify and quantify the influence of the factors
discussed above on regional economic growth in Kazakhstan. The purpose of the study is to
quantify the impact of human capital, innovation activity, social conditions, and the dynamics of
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world oil prices on the economic growth of Kazakhstan's regions. The following two hypotheses are
checked in the research:

H1. Expenditures on R&D, technological innovation, human capital, socio-economic
conditions, investments in fixed capital, and the dynamics of the world oil price have a significant
positive impact on the region's economic growth.

H2. Spillovers from expenditures on human capital, technological innovation, and R&D, as well
as from socio-economic conditions, have a substantial and positive impact on the region's growth.

2. Literature review

The forerunners of modern studies of regional economic growth were the works of the 1950-
1960s, in which innovations were measured by indirect indicators: the number of patents,
companies’ expenditures on research and development, and others. These studies laid the
foundations of linear models of innovation activity, which later transformed into multifactor
growth models emphasizing the role of population, investments, and the increase in savings with
income growth.

Exogenous growth models in early empirical works identified two key drivers of economic
growth: the expansion of labor use and the formation of knowledge-based capital. With the
emergence of spatial econometrics, human capital gained recognition as a driving force of growth,
and knowledge and learning by doing began to be considered as sources of non-decreasing returns
to capital.

In the second half of the twentieth century, research actively developed that viewed
knowledge as a factor of economic growth. Within the framework of the modification of the Solow-
Swan model, Mankiw et al. (1992) showed that human capital is an important element of the
production function and explains cross-country differences in income levels. In addition, Andrade
etal. (2018) found that migration processes contribute to the convergence of countries through the
exchange of ideas.

The concept of the knowledge production function (KPF), proposed by Griliches (1979),
explains the “innovation - regional growth” relationship through investments in R&D. Grossman
and Helpman (1991) confirmed the necessity of innovations for ensuring long-term economic
growth. Acs and Varga (2002a) investigated the U-shaped relationship between innovation activity
and the level of competition and indicated that the maximum level of innovation is achieved not
under conditions of perfect, but of moderate competition. They also proposed the first theoretical
provisions on knowledge spillovers as social processes of information transfer between economic
agents. In subsequent works by Acs and Varga (2002b), as well as Marrocu et al. (2013), the concept
of knowledge spillovers received further development within the framework of the spatial
econometrics of innovations.

In the knowledge economy, knowledge spillovers are the basis of innovation activity and a
source of positive externalities. In the conditions of a digital society, the mechanisms of these
spillovers are radically changing: digital communication networks, platform solutions, systems for
storing and processing big data, electronic government, and digital business services expand the
space of interaction between regions. This reduces information barriers and strengthens the role
of human capital, R&D, and digital innovations as drivers of economic growth.

Atthe same time, international and interregional empirical evidence is expanding: Snieska and
Valodkiene (2009) showed that in transition economies economic growth is determined not by
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exports, but by the stimulation of consumer spending. Kaneva and Untura (2019) investigated the
innovation activity of the regions of Russia and confirmed the importance of socio-economic
conditions for the diffusion of innovations. Lv et al. (2017) identified spatial spillover effects of
education factors in the provinces of China in 1996-2010. Moreno et al. (2005) and Acs and Varga
(2002Db) applied spatial methods to assess the contribution of innovation activity to the regional
growth of European countries and the USA. As the literature review shows, studies confirm the
presence of an indirect relationship between R&D, human capital, innovations, and regional
economic growth through the mechanism of technological progress.

3. Research methodology

The study is based on annual data from 2005 to 2016 for all 14 regions and two major cities
of Kazakhstan. The analyzed data extended up to and including 2016 and did not cover later years
due to the administrative-territorial structure of Kazakhstan's regions. Therefore, extending the
panel without harmonizing regional boundaries creates a problem of regional comparability over
time. Given this, this article uses the pre-reform period as the most homogeneous for econometric
assessment.

To estimate the factors driving regional growth, we used a fixed-effects panel catch-up growth
model, including both within-region factors and between-region spillover effects. The basic model
specification is presented in formula (1):

growth;, = a + By In(y;;_1) + BoR&D + 3Spill R&Dy; + Bulnnoy, + PsSpillinne,,
+ ﬁGHEDUlt + ﬁ7SpillHEDUit+ﬂ8Healthit + ﬂgSOCFllterlt (1)
+ BioExtSocFiltery + B11FixInvy+p,,rPoil, +u; + &

where:
i - region index;
t - period of time; dependent variable;
growth;, - growth rate of gross regional product per capita, %;
In(y;;—,) - natural logarithm of GRP per capita with a 1-year lag.

The lag for this variable allows us to test the convergence hypothesis, according to which
lagging regions grow at a higher rate; R&D;: - R&D costs as a percentage of the region's GRP;
Spill_ R&D;; - flow of R&D costs to region i from other regions; Innoi: - expenditures on
technological innovations as a percentage of the region's GRP; Spill_Inno;; - flow of expenditures
on technological innovations to region i from other regions; SocFilter;; - index of socio-economic
conditions in this region; ExtSocFilter;; - influence of socio-economic conditions of all other
regions on this region or “flow of socio-economic conditions”; HEDU;; - education costs as a
percentage of the region's GRP; Spill HEDU;; - flow of education costs to region i from other
regions; Health;; — healthcare costs as a percentage of the region's GRP; FixInv;; - share of fixed
capital investment as a percentage of the region's GRP; rPoil, - rate of change in the real oil price;
u; - individual effect of region i; ;; - random model error (Mukhamediyev & Spankulova, 2020).

The social filter was calculated using principal component analysis based on a set of
demographic and socioeconomic indicators. Figure 1 shows the list of indicators included in the
factor analysis. Two alternative versions of this index are tested: one accounting for employment
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in the industrial sector and one accounting for employment in the agricultural sector. Spatial
spillover variables are calculated using the interregional accessibility index approach of Kaneva
and Untura (2016).

The percentage of the people
employed in agriculture of
the region of the total number
of employed

The percentage of the people The percentage of people
employed in R&D of the total employed in industry of the
number of employed total number of employed

The percentage of the The percentage of the
population in the age upto 28 The level of unemployment population with higher
of the total number of in the region education of amount of
employed population of the region

Figure 1. Indicators included in the factor analysis for constructing the social filter index.

In order to separately identify the impact of changes in oil prices on growth in the regions in
which oil is extracted or processed, and in other regions in the model instead of rPoil, included two
variables rPoil; * Oil; and rPoil, * (1 — 0il;). Here 0il; is a dummy variable equal to 1 for the
regions of Atyrau, West Kazakhstan, Mangistau, South Kazakhstan, and Pavlodar associated with
oil production or processing, and equal to 0 for the rest of the regions.

4. Research results

Before presenting the results of the regression analysis, it is advisable to summarize the key
quantitative estimates of the impact of regional economic growth factors. The estimates obtained
reflect the contribution of innovation activity, social conditions, investments and the dynamics of
world oil prices to the formation of GRP growth rates. Table 1 shows the results of a panel
regression with fixed effects, which makes it possible to assess the importance of both internal
factors of regional development and interregional spillovers.

Table 1. Panel regression with fixed effects based on the catch-up growth model.

. Equations
Independent variable I I I v
-10.75
In(yie-1) -2.37 (9.63) -8.56 (12.3) -5.68 (10.36) (11.87)
R&Di: -8.31 (17.0) -7.89 (13.8) -8.20 (16.2) -7.29 (13.3)
Spill_R&D;, -32.7 (32.1) -36.1(32.3) -38.1(32.7) -39.2 (34.9)
kokk
Innoie 215 (0.60)  219%%(0.65)  2.14* (0.59) 2('525)
SPillimno, 11.8%* (1.9) 11.0%%* (2.0) 11.6%** (1.9) 10.9%+* (2.0)
HEDU;, 1.27 (2.27) 2.13(2.35) 1.36 (2.36) 2.33(2.42)
Spillyepy, -5.19 (4.03) -5.30 (4.11) -4.43 (3.85) -4.35 (4.02)
Health;, 5.66%* (2.57) 5.66** (2.45) 5.51% (2.61) 5.37%* (2.53)
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SocFilter;; 0.93** (0.32) 12.23 (10.63) 0.83** (0.34) 12.75 (10.7)
IndustrExtSocFilter;; -1.37 (1.12) -1.51 (1.09)
AgricultExtSocFilter;, - -16.43 (13.58) - -17.9 (13.4)
FixInv 0.20* (0.11) 0.14 (0.11) 0.19* (0.11) 0.12 (0.10)
rPoil; * (1 — 0il;) 0.48*** (0.04) 0.47*%* (0.04) - -

, , ok 0.54%**
rPoil, * 0il; - - 0.53***(0.09) (0.08)
rPoil, . . 0.45%* (0.04) o(g:g::)*
Constant 24.1(79.4) 68.8 (94.4) 51.0 (86.0) 83.4 (91.0)
Fixed effect Yes Yes Yes Yes
Number of observations 175 175 175 175
R2 0.66 0.65 0.66 0.65

F(12,15) = F(12,15) = F(13,15) = F(13,15) =
Fisher test 26.83 50.61 44.65 105.7
[0.0000] [0.0000] [0.0000] [0.0000]

Note: compiled by the authors.

The negative signs of the coefficients for the variable “Logarithm of GRP per capita” in Table 1
are consistent with the neoclassical theory of growth regarding the catching-up development of
lagging regions (Kaneva and Untura, 2019). However, the coefficients for this variable in Table 1
are statistically insignificant, and the hypothesis of the convergence of Kazakhstan'’s regions is not
confirmed.

The growth of the world oil price significantly increased the economic growth rate of the
regions of Kazakhstan, and this influence was stronger for the oil-producing regions. This is one of
the explanations for the absence of confirmed convergence of the regions of Kazakhstan: oil-
producing territories grew faster, increasing interregional disparities. The positive influence of
world oil prices on the growth of regions that do not produce oil is explained by the close
production interconnections within the country and the increase in demand for their products from
the oil-producing regions, which expand economic activity during periods of high oil prices.

This study shows the influence of innovative and other factors in combination with the
dynamics of the world oil price on the economic development of the regions of Kazakhstan. It is
revealed that expenditures on technological innovations and their spillovers between regions
significantly influence the economic growth of the regions of Kazakhstan. A key finding of the study
is that the spatial impact of technological innovation is almost comparable to the impact of global
oil prices. The spatial impact of technological innovation can be a key driver of growth: the
economic impact is not confined to the region where innovation growth originates, but spreads to
neighboring regions through production chains, infrastructure links, and institutional interactions.

At the same time, R&D expenditures, as well as their flows between regions, did not provide
significant support for the economic growth of the regions. This means that research and
development activities conducted in the country's regions do not yield immediate returns, and their
impactis expected over a longer period. Similarly, there is no significant positive impact on the rate
of regional growth in education spending or its transfers between regions. This can be explained
by the fact that the return on investment in education occurs with a significant lag, and its effects
are not apparent after a one-year lag. The same can be said for investments in fixed capital. For a
digital society, this is interpreted as a need for closer alignment between investments in education
and R&D with the development of digital competencies, digital infrastructure, and the practical use
of digital technologies in the regional economies.
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Socio-economic conditions assessed taking into account employment in industry significantly
contributed to increasing the economic growth rate of the region, while those assessed taking into
account employment in agriculture did not have a significant influence. In addition, no influence of
the spillovers of socio-economic conditions between regions was identified either when accounting
for employment in industry or when accounting for employment in agriculture.

As expected, there is a direct connection between changes in the world oil price and the
economic growth rates of the regions. This is illustrated in Figure 2, where rPoil is the growth rate
of the world oil price, and growth_avr is the average of GRP growth rates across all regions of
Kazakhstan (Mukhamediyev & Spankulova, 2020).

Rate of growth, %

30

20

—_
(=

=)

2006

2007 2008 2010 2011 2012 201 2016

-10
years

—&—rPoil —8—growth_avr

Figure 2. World oil price growth rate and average GRP growth rate the regions of Kazakhstan.

The correlation coefficient between these variables is 0.87. It is hardly possible to expect the
emergence of an endogeneity problem here and to assume that the GRP of the regions of
Kazakhstan can influence the world oil price. According to the data in Table 1, an increase in the
world oil price by 1% increases the GRP growth rate on average by approximately 0.48%.
Moreover, the increase in the GRP growth rate in the regions that extract or process oil amounts to
approximately 0.54%, whereas in the remaining regions it averages 0.44%.

Thus, innovation (especially the impact of innovation on neighboring regions), public health,
and the oil sector have the most positive impact on GRP growth. It's worth noting that investment
supports moderate growth, while R&D and education do not yield statistically reliable results. The
social filter and catch-up growth show insufficient statistical robustness.

It is of interest to compare the influence of changes in the world oil price and the factors of
innovative development on the growth rates of GRP. Table 2 shows the estimates of the influence
on the GRP growth rate of those variables in Table 1 whose coefficients are significant at least at
the 5% level. The second column contains these coefficients. The third column shows the mean
standard deviations of the variables. The fourth column contains the products of the corresponding
values from the second and third columns.
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As can be seen in the last column of Table 2, the influence of changes in technological
innovations and their spillovers between regions on GRP growth is quite comparable to the
influence of changes in the oil price. The impact of healthcare spending and the influence of regional
socioeconomic conditions are more moderate. It is worth noting that the estimated specifications
did not reveal a statistically significant short-term effect of education and R&D spending, nor
interregional "spillover" effects. Therefore, the model under consideration confirms the
significance of technological innovation and its spillover effects, healthcare, the social filter, and the

oil sector. It is likely that the impact of R&D and education is indirect and delayed.

Table 2. Comparison of the impact of various factors on GRP growth

The average  Assessing the effect

Independent variable Coefficient standard of a variable on GRP
deviations growth

The oil price growth, % 0.48 22.7 10.90

The technological innovation costs as a

percentage of GRP with a lag of 1 year 2.15 1.43 3.07

The splllover. of technologlcal innovation costs 118 0.83 9.80

between regions with a lag of 1 year

Health expenditures as a percentage of GRP with 566 030 1.70

alagof 1 year

Social filter based on employment in industry 093 226 210

with a lag of 1 year

Note: compiled by the authors

Comparing the standardized effects, it can be noted that, against the dominant factor of oil
(10.90), the spillover effects of technological innovation (9.80) are the most powerful non-
commodity driver of growth. Based on this, it can be concluded that not only are a region's own
innovation expenditures important for a country, but also its active participation in interregional
knowledge and technology exchange. As for expenditures on technological innovation, they have a
more moderate impact (3.07), indicating that their effectiveness depends on the regional
economy's ability to absorb and scale new solutions. The effects of healthcare (1.70) and the social
filter (2.10) are significantly lower, but statistically significant, confirming the complementary role
of human capital and the quality of the socioeconomic environment in ensuring regional growth.

5. Conclusion

This study demonstrates that long-term regional economic growth cannot be achieved solely
through resource allocation or innovation. A combination of factors is necessary to ensure growth.
While the oil sector continues to drive economic growth in Kazakhstan, technological innovation,
particularly artificial intelligence, is becoming an increasingly important driver of development and
growth. For Kazakhstan and its regions, not only is the scale of expenditures important, but also the
ability to translate them into tangible economic results. In the study, R&D and education
expenditures, their interregional flows, and fixed capital investment did not show statistically
significant short-term effects in the specification used. However, the global experience examined in
the study shows that R&D and education expenditures may not immediately yield the desired effect,
so this does not mean they are useless. The impact of these factors may manifest itself over the
longer term, through various mechanisms, such as commercialization, training, high-quality
institutionalization, digital infrastructure development, and so on. It is important to understand
that with a better organization of interactions between science, education, industry, and regional
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policy, expenditures will be more effective and will more quickly benefit not only the regions but
also society. Along with increasing investment volumes, it is necessary to improve the efficiency of
the return mechanism. Regions that invest more actively in technological (including digital)
innovations and have a more favorable social filter gain an additional advantage in access to
knowledge and technology, which strengthens their ability to adapt to the digital transformation of
the economy. In this context, regional development policy should focus not only on mitigating the
impact of oil price shocks but also on accelerating the transition to a digital society by supporting
digital infrastructure, the population's digital competencies, and digital innovation. To ensure long-
term sustainable economic growth in the regions, it is necessary to implement a range of measures
that include strengthening technological innovation, closer interregional integration, developing
high-quality human capital, and deliberately reducing dependence on raw materials and
vulnerability to global price shocks.
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