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R&D EXPENDITURES AS A DRIVER OF INVESTMENT
AND ECONOMIC GROWTH IN KAZAKHSTAN

This article examines the impact of R&D expenditures on capital investment and economic growth
in Kazakhstan. R&D spending plays a crucial role in the development of new technologies, the improve-
ment of existing products and processes, and stimulates the advancement of science and human capital.
Moreover, active R&D financing is often accompanied by investments in fixed capital, which suggests a
potential relationship between the two types of investment. The study aims to assess how R&D expen-
ditures influence capital investment and GDP growth, taking into account potential time-lag effects. The
methodological framework of the study is based on a vector autoregression (VAR) model estimated in
first differences, which makes it possible to analyze short-term dynamics and lagged effects in the rela-
tionships between R&D expenditures, fixed capital investment, and economic growth. The stationarity
of the time series was tested using the augmented Dickey—Fuller (ADF) test, while the direction of causal
relationships was assessed using Granger causality tests. The results of the VAR model show that changes
in R&D expenditures, although they do not have a statistically significant direct effect on changes in
capital investment, have a positive impact on changes in GDP growth rates with a one-period lag. In
turn, Granger causality tests confirm a unidirectional causal relationship running from changes in GDP
growth rates to changes in R&D expenditures. Overall, the results highlight the complexity and time-lag
dependence of the interaction between innovation, investment, and growth in Kazakhstan. The theoreti-
cal significance of the study lies in refining the mechanisms through which innovation activity exerts
short-term effects on economic growth in the context of a developing economy, as well as in identifying
the lag-dependent nature of interactions between intangible and tangible investments. The practical sig-
nificance of the study consists in the possibility of using the obtained results in the formulation of public
policy in the areas of innovation development and investment promotion, particularly in the design of
R&D support measures that take into account time lags and macroeconomic conditions. The value of
the obtained results lies in providing new empirical evidence on the nature of the relationships between
R&D expenditures, investment, and economic growth in Kazakhstan, thereby expanding the empirical
base of research on innovation-driven growth in emerging economies.

Keywords: R&D expenditures, capital investment, economic growth, VAR model.
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Ka3zakcTtaHAafbl MHBECTULIMSIAQP MEH SKOHOMMKAADIK, 6CYAjH,
Ko3fayLubl Kywi petiHaeri F3TKX wbiFbiHAQpbI

Makanaaa F3TKXK-Fa >kKyMcaAaTbiH LIbIFbIHAQP XOHE OAApAbIH HEri3ri KamnMTaAfa CaAbIHATbIH
MHBECTUMUMSIAAP MeH KasakCTaHHbIH 3KOHOMMKAAbIK, ecyiHe acepi TaapaHaabl. F3TKXK wbiFbiHAAPSI
>KaHa TEXHOAOTUSIAAPAbI AAMbITYAQ, KOAAQHBICTAFbl OHIMAEP MEH YAEPICTEPAI XKETIAAIPYAE, FbIAbIM
MEH aAaMM KanMTaAAbIH AAMYbIH bIHTAAQHABIPYAQ LellyLli peA atkapaabl. CoHbiMeH KaTtap, F3TKXK-
Hbl BEACEHAT Kap>KbIAQHABIPY HETi3ri KanmMTaAFa CaAbiHaTbIH MHBECTULIMSIAGPMEH KaTap >Kypeai. bya exi
MHBECTMUMS TYPiHIH apacbiHAQ ©3apa OaAaHbIC 6ap eKeHiH KepceTeAi. 3epTTeyAiH MaKCcaTbl — yakbITLa
AQrTbiH bIKTMMAA acepAepiH eckepe oTbipbin, F3TKXK-Fa >KymMcaAaTblH LWbIFbIHAAPAbBIH, KamnMTaA
CcaAbIMAApbIHa >kaHe XKIO-HiH ecyiHe KaAait acep eTeTiHiH Oararay. 3epTTeyAiH dAICHaMaAbIK, Herisi
aAFallKbl arblpMarapAa OaraAaHFaH BEKTOPABIK, aBToperpeccusabik, MoaeAb (VAR), 6ya F3TKIK-ra
>KYMCaAQTbIH LLbIFbIHAQP, HEri3ri KarnmTaAfa CaAblHATbIH MHBECTULMSAQADP >XOHE 3KOHOMMKAAbIK, ©Cy
apacbiHAAfbl ©3apa GanAaHbICTaPAbBIH KbICKA MEP3IMAI AMHAMMKAChl MEH YaKbITTbIK, AArTbiK, 8CEPAEPIH
TaAAdyFa MYMKIHAIK OepeAi. YakpITTbIK, KaTapAapAblH CTaLMOHapPAblIFbl KeHenTiAreH Ankn—Dyasep
(ADF) TecTi apKkbIAbl TEKCEPIAAI, aA cebern-caapapAbik, 6arAaHbICTapAbiH 6aFbiTbl [peHAXKep cebenTinik
TecTTepi kemerimeH GararaHAbl. VAR MoaeAiHiH HaTuxeAepi F3TKIK-rFa skyMcaAaTbIH LLbIFbIHAAPAAFbI
e3repicTep KarnmTaA CaAbIMAAPbIHAAFbI ©3repicTepre CTaTUCTUKAABIK, TYPFblAQH MaHbI3AbI TiKeAel acep
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etnereHimeH, XIO ecy KapkbiHbIHAAFbI ©3repicTepre 0ip KE3eHAIK AarmeH OH 8Cep eTeTiHiH KOpCeTeAi.
[pertHaXepAiH cebenTinik TecTTepi XKIO ecy kapkbiHbiHAAFbI ©3repictepaeH T3TK)K-ra >kymcasaTbiH
LIbIFbIHAQPAQFbI ©3repicTepre Kapan OGarbiTTaAraH 6ip>kakTbl ceben-caapaapAblK, 6aiAaHbICTbI pacTait-
Abl. 3epTTey HaTMxeAepi KasakcTaHAaFbl MHHOBALUMSAQP, MHBECTULIMSAQD >KoHEe SKOHOMMKAAbIK, 6CiM
apacblHAAFbl ©3apa 9peKeTTEeCYAIH KYPAEGAIAITE MEH yakbITLLA Aarka TOYEAAIAIKTI KepceTeai. 3epTTey-
AiH, TEOPUSABIK, MaHbI3ABIAbIFbI AQMYLLIbl SKOHOMMKA XKaF AaibIHAQ MHHOBALMSIAbIK, GEACEHAIAIKTIH 3KO-
HOMMKAABIK, ©Cyre KbICKa Mep3iMAi bIKMaA eTy TeTIKTEPiH HAKTbIAAYAQ, COHAQM-aK, MaTepPUAAAbIK, emMec
>KOHe MaTepuaAAbIK MHBECTULMSAAD apacbiHAAFbl ©3apa 9PeKeTTEeCTIKTiH, yaKbITTbIK AartTapra ToyeAAi
CUMaTbIH aNKbIHAAYAQ KOPIHIC TabaAbl. dKYMbICTbIH MPAKTUKAABIK, MAHBI3AIAbIFbI AAbIHFAH HOTUXKEAEP-
Al MIHHOBALIMSIABIK, AAMY >KOHe MHBECTULIMSIAAPAbI bIHTAAQHABIPY CaAaCbiHAAFbl MEMAEKETTIK casicaTThl
KQAbINTACTbIPY 6apbICbiHAQ, aTan amTKaHAQ YaKbITTbIK, AArTap MeH MakpO3KOHOMMUKAAbIK, KOHbIOHKTY-
paHbl eckepe oTbipbin F3TKX-Abl KOAAQY LWapaAapblH 83ipAeyAe naiAaAaHy MYMKIHAITIMEH aiKbIH-
AAAaAbl. AAbIHFAH HaTMXKeAepAiH KYHAbIAbIFbI KasakcTaHaarbl F3TKXK, nHBecTnumanap xkaHe 3KOHO-
MMKAAbIK, ©CY apacblHAAFbl ©3apa GaAaHbICTApPAbIH CUMATbl XXOHIHAE >KaHA SMMMPUKAABIK, ADAEAAED
YCbIHbIAYbIHAQ, OYA KAAbINTACYLLbI 3KOHOMMKAChI 6ap eAAEPAEri MHHOBALLMSIFA HEri3AEAreH SKOHOMM-
KaAbIK, ©CYAl 3€pTTEYAiH SMNMPUKaAbIK 6a3acbiH KEHENTEAI.

Ty#in ce3aep: F3TKIXK wWbIFbIHAAPbI, HETI3ri KanMTaAFa CaAbIHATbIH MHBECTULMSAQP, SKOHOMMKA-
AbIK, 6cy, VAR MoageAi.
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Pacxoabl Ha HUOKP kak aApaiiBep MHBeCTULIMI
M 3KoHOMMYecKoro pocta KasaxcraHa

B cratbe aHaamsmpytotcsa 3atpatbl HA HMOKP m nx B3aMMOCBSI3b C MHBECTULIMSIMU B OCHOBHOM
KanuTaA 1 3KOHOMMYecknm poctom KasaxctaHa. Pacxoabl Ha HMOKP urpatoT peluatoulyto poab B pas-
BUTUM HOBbIX TEXHOAOTMIA, YAYULLEHUWN CYLLECTBYIOLLMX NMPOAYKTOB M MPOLLECCOB, CTUMYAMPYIOT pas-
BUTME HAayKM M YeAoBevecKoro kanmrtaaa. Kpome Toro, aktnBHoe dmHaHcupoBaHme HMOKP conposo-
JKAQETCS BAOXKEHUSIMM B OCHOBHOM KarnuTaA, UTO MpeAnoAaraeT CyLeCTBOBAHME B3aMMOCBS3M MEXAY
ABYMS TUMaMM MHBECTULLMIA.

LleAb nccaepoBaHMS — oLeHUTb, Kak pacxoabl HA HMOKP BAMSIIOT Ha KanMTaAOBAOXKEHUS M POCT
BBI1 ¢ yueTom noTeHuManbHbIX 3(p(hpeKTOB BpEMEHHOIO Aara. MeToAOAOrMYEeCKOM OCHOBOM UCCAEAO-
BaHWS 9BASIETCS BEKTOPHAg aBTOperpeccroHHas mMoaeAb (VAR), oLeHeHHas B NepBbiX Pa3HOCTSIX, YTO
MO3BOASIET NMPOAHAAM3MPOBaTh KPAaTKOCPOUHYIO AMHAMMKY M AaroBble 3heKTbl B3aMMOCBS3en MEXKAY
pacxoAamMn Ha HMOKP, nHBeCTULMSIMM B OCHOBHOWM KamMTaA M 3KOHOMWYECKMM pocTom. Craumo-
HApHOCTb BPEMeHHbIX PSIAOB MPOBepsAach C UCMOAb30BaHMEM paclumpeHHoro Tecta Ankn—Pyarepa
(ADF), a HanpaBAEHHOCTb MPUUYNMHHO-CAEACTBEHHbIX CBS3€M OLLEHMBAAACh C MOMOLLbIO TECTOB MPUUMH-
HocTu [peirtHaxepa. PesyabTatbl VAR-MoAEAM MOKa3biBalOT, YTO M3MeHeHus B pacxopax Ha HNOKP
XOTS M He 0Ka3bIBAKOT CTAaTUCTUYECKM 3HAUMMOIO NMPSMOro BAMSAHMNS HAa M3MEHEHMS B KannTaAbHbIX BAO-
SKEHMEX, OHW MOAOXKMTEABHO BAMSIIOT Ha M3MeHeHWsl Temnos pocTta BBl ¢ oaoHoneproAHbIM Aarom. B
CBOIO OYepeAb, TeCTbl MPUUYMHHOCTU [ perHAXKepa NMOATBEPXKAQIOT OAHOCTOPOHHIOK MPUUMHHO-CAEA-
CTBEHHYIO CBS3b OT M3MeHeHui TemnoB pocta BBl k n3meHeHnam B pacxoaax Ha HMOKP. B ueaom
pe3yAbTaTbl MOAYEPKMBAIOT CAOXHOCTb M 3aBUCUMOCTb OT BPEMEHHOIO Aara B3aMMOAENCTBUS MEXKAY
WMHHOBALMSIMM, MHBECTULMAMM U pocTOM B KazaxcTaHe. TeopeTnueckas 3HAUMMOCTb MCCAEAOBAHNS 3a-
KAIOYAETCS B YTOUHEHNN MEXAHM3MOB KPAaTKOCPOYHOIO BO3AEMCTBUS MHHOBALMOHHOM aKTMBHOCTM Ha
5KOHOMMYECKMI POCT B YCAOBUSIX Pa3BUBAIOLLENCS SKOHOMMKM, @ TakKe B BbISBAEHMM Aaro3aBUCUMOrO
XapakTepa B3aMMOAENCTBUS MEXAY HEMATEPMAAbHBIMW U MaTepUaAbHbIMU MHBECTULMIMU. [1pakTu-
yeckast 3HaUMMOCTb PAbOThbl COCTOMT B BO3MOXKHOCTM MCMOAb30BaHUS MOAYYEHHbIX PE3YAbTATOB Mpu
hopMMPOBaHNM rOCY AAPCTBEHHOM MOAUTUKM B Chepe MHHOBALMOHHOIO Pa3BUTUS U MHBECTULLMOHHOTO
CTMMYAMPOBaHUS, B YaCTHOCTM Mpwu paspaboTke mep noaaep>kku HMOKP ¢ yueTom BpemMeHHbIX Aaros
N MaKPO3KOHOMMYECKON KOHBIOHKTYpPbI. LIeHHOCTb MOAYY€EHHbIX Pe3yAbTaTOB 3aKAIOYAETCS B MPeAO-
CTaBAEHMMN HOBbIX AMMUPUYECKMX CBUAETEABCTB O XapakTepe B3anmocsasen mexxay HMOKP, nHeectu-
LMSMM M DKOHOMMYECKMM POCTOM B KaszaxcTaHe, UTo paclumpsieT aMnuMpryeckyto 6asy MCcCAeAOBaHMIA
WHHOBALIMOHHO-OPUEHTUPOBAHHOIO POCTA B CTPaHax € (hoOpMUPYIOLLENCS SKOHOMUKOW.

KatoueBble caoBa: 3atpatbl HA HMOKP, nHBectuumm B OCHOBHOWM KanuTaA, 3KOHOMUYECKMUI POCT,
VAR-MoA€eAb.
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Introduction

In modern conditions of increasing competi-
tion in international markets and intensive develop-
ment and implementation of advanced innovative
technologies in world markets, Kazakhstan faces
an urgent need to develop a new approach to man-
aging the national economy. The strategic goal of
the Republic of Kazakhstan is the need to achieve
high-quality and sustainable economic growth lead-
ing to an increase in people’s living standards based
on strengthening business competitiveness, techno-
logical modernization, improving the institutional
environment and minimizing negative impacts on
nature, which is consistent with the UN Sustainable
Development Goals. In this regard, the domestic
economy remains in constant need of investment
resources necessary for the development of the real
sector. Particular emphasis should be placed on
building sustainable infrastructure to foster indus-
trialization and innovation through increased R&D
spending.

The Concept for the Development of Higher Ed-
ucation and Science in the Republic of Kazakhstan
for 2023-2029 notes the need for a phased increase
in R&D costs from all sources to 1% of GDP. This
measure aims to enhance is the global competitive-
ness of Kazakh science and its contribution to solv-
ing national-level applied challenges. It should be
borne in mind that according to international stan-
dard definitions adopted in the economy of the Re-
public of Kazakhstan, domestic R&D expenditures
are synonymous with R&D results (MSHE RK,
2022).

An analysis of internal R&D costs in terms of
funding sources shows that the state remains the
main investor in scientific research. It accounts
for more than 60% of the costs. The share of own
funds, which can be considered as investments of
entrepreneurs, decreases annually (Akorda, 2024).
The demand for R&D remains at a very low level
due to the fact that it is not being brought to a state
where this knowledge can be used in economic ac-
tivities and in production. Less than 15% is invested
in research and development aimed at creating new
materials, products, processes, devices, services,
systems or methods and their further improvement.

As you know, Kazakhstan ranks 78th in the Re-
port on the Global Innovation Index for 2024, hav-
ing demonstrated good results in the field of online
government services, utility models and e-partici-
pation. However, in terms of investment in R&D,
the result deteriorated by 5.1% compared to 2022

(WIPO, 2024). Despite the increase in R&D costs,
the science intensity of GDP has not changed in re-
cent years, remaining at the level of 0.12—0.14%.
Consequently, the expansion of investment support
for R&D and innovation is one of the key problems
in Kazakhstan, which underlines the relevance of
the topic of this study.

This study examines the impact of R&D invest-
ment on two key areas: first, on capital investment;
and second, on the economic growth of Kazakhstan.
On the one hand, R&D investments can directly in-
fluence economic growth through the introduction
of new technologies, increased productivity, inno-
vation, and so on. Therefore, R&D investment can
be considered a driver of economic growth. On the
other hand, R&D investments are often made along-
side capital investments, as companies that actively
invest in new technologies and products also tend to
invest in equipment, production facilities, and other
fixed assets. This suggests that R&D investment
may influence the dynamics of capital investment.
In this regard, it is appropriate to examine the re-
lationship between R&D investment and capital in-
vestment, as well as between R&D investment and
economic growth.

Literature review

The study of the problems of investment and its
effective use has always been in the focus of eco-
nomic science, since it is investments that affect the
deepest foundations of economic activity, determin-
ing the pace of economic growth of a country. There-
fore, investment policy deserves special attention in
economic policy, which is a crucial component in
the process of managing the country’s economy.

A deeper theoretical understanding of the R&D—
growth nexus is provided by endogenous growth
theory, which explicitly models technological prog-
ress as the outcome of purposeful investment in
knowledge. In Romer’s seminal model (1990), R&D
expenditure increases the stock of ideas, which are
characterized by non-rivalry and increasing returns.
As firms invest in research, they enhance the pro-
ductivity of both labor and capital, generating sus-
tained economic growth. In this framework, R&D
not only stimulates innovation but also raises the
marginal productivity of private investment.

A complementary perspective is offered by the
Schumpeterian model of (Aghion & Howitt, 1992),
where economic growth arises through “creative de-
struction”. Firms engage in R&D to produce better-
quality technologies that replace outdated ones, and
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this process drives long-term productivity improve-
ments. In such models, the incentives to invest in
research depend critically on expected returns, mar-
ket structure, and institutional quality. Thus higher
innovation effort increases the frequency of techno-
logical upgrading, enhances competitiveness, and
fuels broader investment flows.

Research on R&D at the national and regional
levels mainly focuses on its economic effectiveness.
However, the issue of the driving forces of inno-
vation is ignored. Works by Jaffe (1989), Bottazzi
& Peri (2003), Crescenzi et al. (2007), Wang et al.
(2016), Rodriguez-Pose (1999) and Bilbao-Osorio
& Rodriguez-Pose (2004) demonstrate that invest-
ments in R&D stimulate both the generation of new
knowledge and economic growth. At the same time,
territorial specifics play a key role. Researchers Gin-
evicius R. (2023), Arana Barbier (2023), Mudronja
et al (2019), Wynn et al. (2022) have deepened the
study of the role of investment in R&D in the eco-
nomic development of individual regions and indus-
tries. (Wang et al., 2016) have shown the strong im-
pact of economic infrastructure development on the
quality of innovation in China’s provinces. In ad-
dition, localized and interregional knowledge spill-
overs constitute a key mechanism through which
R&D activity affects productivity and economic
growth (Jaffe, 1989; Bottazzi and Peri, 2003), (Cres-
cenzi et al., 2007) found significant differences in
the reasons for patenting between the United States
and Europe, which underscores the importance of
taking into account territorial features when study-
ing innovation processes.

Huseynli’s article (2023) examines the impact
of investment in R&D on accelerating economic
growth in several countries in the Central Asian re-
gion. Kazakhstani authors (Nurmaganbetov& Tu-
gushev, 2024). In their research, they analyze the
current state and prospects of investment in research
and development (R&D) in Kazakhstan’s high-
tech sectors, as well as consider barriers hindering
investment growth. (Seitkan et al., 2024) assessed
the impact of R&D costs on various aspects of in-
novation activity in Kazakhstan, such as the share of
innovative products in GDP and the cost of product
and process innovations. The results confirm the im-
portance of R&D investments for economic growth.

A closer examination of Kazakhstan’s national
innovation system reveals institutional features that
significantly shape the effectiveness of R&D invest-
ment. (Sadyrova et al., 2021) note that innovation

processes in Kazakhstan are constrained by weak
linkages between science and industry, limited pri-
vate-sector demand for innovation, and underdevel-
oped commercialization mechanisms. Despite in-
creasing state support, these structural issues reduce
the transformative impact of R&D expenditures.

According to Baxultanov et al. (2022), Ka-
zakhstan’s R&D landscape is characterized by
low research intensity, the predominance of public
funding, and an uneven distribution of scientific
resources. The authors emphasize that fragmented
innovation infrastructure and inefficient resource al-
location hinder the conversion of R&D inputs into
measurable innovation outputs.

The broader institutional trajectory is also im-
portant. (Danabayeva & Shedenov, 2015) argue
that Kazakhstan’s transition toward a knowledge-
based economy requires not only greater investment
in science but also deeper institutional reforms to
strengthen coordination among government, busi-
ness, and academia. Their work highlights limited
technological absorption capacity within firms as a
persistent barrier.

More recent studies underline the relevance of
the innovation ecosystem approach. (Nauryzbaeva
et al., 2024) show that although Kazakhstan has ex-
panded its innovation support structures— technology
parks, accelerators, grant programs— the regulatory
environment remains inconsistent, and coordination
between ecosystem actors is weak. Earlier research
by (Kusmoldaeva & Khudaybergenova, 2017) simi-
larly stresses that the innovation system is heavily
state-driven, while market-based mechanisms and
private R&D investment remain underdeveloped.

Taken together, these studies indicate that while
the institutional context of R&D in Kazakhstan has
been examined from various angles, the literature
predominantly focuses on descriptive assessments
of innovation capacity, structural barriers, and
policy frameworks. What remains less explored is
how these institutional characteristics translate into
measurable macroeconomic outcomes. In particu-
lar, despite the recognized importance of R&D for
innovation and growth, few studies investigate the
quantitative relationship between R&D expendi-
tures, capital formation, and economic growth using
econometric approaches.

At the empirical level, identifying the causal im-
pact of R&D expenditures on investment and eco-
nomic growth is challenging due to several sources
of endogeneity. First, reverse causality is likely,
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so faster economic growth and higher investment
capacity may themselves lead to increased R&D
spending. Second, omitted variables (institutional
quality, human capital or macroeconomic stabil-
ity) may simultaneously affect R&D intensity and
growth outcomes, biasing simple estimations. Third,
R&D investments often exhibit delayed effects im-
plying dynamic adjustment processes rather than in-
stantaneous impacts.

To address these issues, the empirical litera-
ture has employed a range of time-series and panel
econometric strategies. Multivariate time-series ap-
proaches, such as Vector Error Correction Models
(VECM) and Structural VAR (SVAR), are common-
ly employed to model feedback effects and long-run
equilibrium relationships among R&D, investment,
and output (Ercan Merve, 2025). Cross-country and
panel studies frequently rely on instrumental vari-
able techniques to address simultaneity and omitted
variable bias. More recently, Autoregressive Dis-
tributed Lag (ARDL) models have gained promi-
nence, particularly in studies focusing on single-
country analyses or small samples, as they allow for
mixed orders of integration, explicitly model short-
and long-run dynamics, and partially alleviate endo-
geneity by incorporating lag structures (Xuan, 2025;
Simut Ramona et al., 2003).

Despite these methodological advances, rela-
tively few studies apply such econometric frame-
works to resource-rich, transition economies like
Kazakhstan, where the structure of R&D financing
is heavily state-driven and private-sector innovation
remains limited. This raises an additional identifi-
cation concern. The effectiveness of R&D expendi-
tures may depend not only on their volume but also
on institutional complementarities and the invest-
ment climate. Consequently, the estimated impact
of R&D on growth may differ substantially from
that observed in advanced economies.

Against this background, the present study con-
tributes to the literature by empirically examining
the dynamic relationship between R&D expendi-
tures, capital investment, and economic growth in
Kazakhstan within an endogenous growth perspec-
tive. By employing a time-series framework that
distinguishes between short- and long-run effects,
the analysis explicitly accounts for feedback mecha-
nisms and mitigates endogeneity concerns inherent
in the R&D-growth nexus. This approach allows for
a more nuanced assessment of whether R&D acts
primarily as a direct engine of growth, an indirect
driver through capital accumulation, or both.

The present study proposes a two-level em-
pirical analysis assessing the relationship between
R&D expenditures, capital investment and econom-
ic growth in Kazakhstan. Accordingly, the follow-
ing hypotheses are formulated:

HI1: There is a relationship between R&D in-
vestment and investment in fixed capital;

H2: R&D investment has a positive effect on
Kazakhstan’s economic growth.

Methodology

The study employed the following variables:
economic growth (real GDP volume index by pro-
duction method, % compared to the previous year),
investment in fixed assets (in comparable prices
of 2000, billion tenge) and R&D expenditures (in
comparable prices of 2000, billion tenge). Control
variable — share of the working-age population (as a
percentage of the total population). The study used
annual data from the Bureau of National Statistics
of the Agency for Strategic Planning and Reforms
of the Republic of Kazakhstan for the period 2000—
2024.

Figure 1 shows the dynamics of the indicators
used to build the econometric model, according to
the Bureau of National Statistics of the Agency for
Strategic Planning and Reforms of the Republic of
Kazakhstan.

Figure 1 presents annual data for Kazakhstan
over the period 2000-2024, including economic
growth, investment in fixed assets, R&D expendi-
tures, and the share of the working-age population.
Economic growth exhibits pronounced cyclical fluc-
tuations, ranging from rapid expansion in the early
2000s to a contraction in 2020, reflecting major
external and domestic shocks. Investment in fixed
assets, measured in constant 2000 prices, shows
a long-term upward trend with notable volatility,
particularly during periods of economic instability.
R&D expenditures, also expressed in constant pric-
es, increase gradually over the sample period but
remain relatively modest in scale, indicating limited
research intensity despite recent acceleration after
2022. The share of the working-age population fol-
lows a declining trajectory after the mid-2010s, sug-
gesting emerging demographic constraints. Over-
all, the table highlights substantial variation across
macroeconomic and innovation-related indicators,
providing a suitable basis for analyzing the dynamic
relationship between R&D activity, investment be-
havior, and economic growth in Kazakhstan.
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Figure 1 — Economic growth, R&D expenditures and capital investment in Kazakhstan
Note — compiled by the authors

In our study, the assessment of the relation-
ship between variables was carried out using the
construction of a VAR model, OLS, ADF test, and
Granger causality test, implemented with Python in
the Google Colab environment. The VAR system is
estimated equation-by-equation using OLS, which
is standard under the assumption of identical regres-
sors across equations

The selection of the VAR model is based on the
dynamic nature of the relationship between R&D
expenditures, capital investment, and economic
growth. VAR is suitable when variables may influ-
ence each other over time and when the objective is
to capture short-run interactions without imposing
restrictive structural assumptions.

Before estimating the model, we performed unit-
root testing using the Augmented Dickey—Fuller
(ADF) test. The results showed that some variables
are non-stationary in levels but become stationary
after first differencing. Since all transformed series
are stationary and no cointegration relationship was
detected, the use of a Vector Error Correction Model
(VECM) is not justified. Likewise, the ARDL ap-

proach is typically applied when the goal is to es-
timate long-run cointegration relationships between
I(0) and I(1) variables, which is not the aim of the
present study.

Given the absence of cointegration and the
study’s focus on short-term dynamic effects, the
VAR model represents the most appropriate meth-
odological choice. The optimal lag length was se-
lected using standard information criteria (AIC,
BIC, FPE, HQIC), which consistently indicated the
need to include several lags. This provides a statis-
tically grounded basis for examining how changes
in R&D expenditures propagate through investment
and growth channels.

At the first stage of the study, the relationship
between investment in fixed capital and R&D ex-
penditures was assessed. These indicators may in-
fluence each other with a certain time lag. There-
fore, the time lag effect was incorporated into the
model specification.

At the second stage of the study, the relationship
between R&D expenditures and economic growth
was examined.
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Results and discussion

The use of the VAR (Vector Autoregression)
model requires that the time series be stationary,
that is, their statistical properties do not change
over time. Stationarity testing of the time series
was conducted using the Augmented Dickey-
Fuller (ADF) test. To transform the non-stationary
time series into stationary ones, differencing was
applied. Stationarity was achieved after the first
differencing.

Since the time series exhibit a mixed order of
integration, the VAR model was estimated in first

Table 1 — Results of the time series stationarity test

differences to ensure stationarity of all variables.
This approach avoids spurious regression and satis-
fies the statistical requirements of the VAR frame-
work. While differencing eliminates potential long-
run equilibrium relationships, it enables a consistent
examination of short-run dynamic interactions be-
tween changes in R&D expenditures, investment
and economic growth. Thus, in our case, the use of
VAR in first differences focuses on the short-run ef-
fects of changes in R&D, investment, and economic
growth.

The results of the stationarity test are presented
in Table 1.

Critical values
ADF Statistic p-value
1% 5% 10%

A Investments in fixed assets -4,086078 0.001021 -4,012034 -3.104184 -2.690987
A R&D expenditures -4.299762 0.000445 -3.752928 -2.998500 -2.638967
A Economic growth -6.381253 2.219486¢-08 -3.752928 -2.9985 -2.638967
A Share of the working-age population -5.468752 2.425335¢-06 | -3.752928 -2.9985 2.638967
(first differentiation)

Note — Calculated by the authors

The ADF statistics for the analyzed data were
below the critical value at the 1% significance level,
indicating stationarity of the time series. The p-val-
ue confirmed that the null hypothesis of the presence
of a unit root was rejected.

After data transformation and stationarity test-
ing, it was necessary to determine the optimal num-
ber of lags to include in the model. The lag selec-
tion was performed using the AIC, BIC, FPE, and
HQIC criteria based on the construction of a Vector
Autoregression (VAR) model. These criteria helped
select the optimal number of lags (Table 2).

The table shows that the minimum is reached at
lag 4 (AIC =-0.01249). This means that to capture
the dynamics of changes in the data, it is necessary
to account for 4 periods back. Since differencing re-
moves the trend, the selected lags reflect the period
over which past changes in the variables influence
current changes. In other words, changes in R&D
expenditures, investments, and economic growth

from 4 years ago have an impact on the current
changes in the respective variable.

From an economic perspective, the effects of
investment in fixed capital and R&D expenditures
are expected to materialize within a relatively short
horizon. For annual data, a lag length of 1 to 4 years
captures the medium-term adjustment process re-
lated to investment planning, implementation, and
innovation diffusion, while longer lags are difficult
to interpret economically.

At the first stage, the causal relationship between
R&D expenditures and investment in fixed assets
was analyzed. The modeling results are presented in
the tables 3-5.

The model results indicate that changes in fixed
capital investment are primarily driven by their own
past changes, particularly with a three-period lag.
In contrast, changes in R&D expenditures do not
have a statistically significant impact on the current
changes in fixed capital investment.
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Table 2 — AIC, BIC, FPE and HQIC values for determining the optimal number of lags (* — optimal lag)

Lags AIC BIC FPE HQIC
Lag 0 2.369 2.519 10.69 2.399
Lag 1 2.447 3.044 11.74 2.563
Lag2 2.621 3.666 15.08 2.825
Lag3 1.018 2.512 3.722 1.310
Lag 4 -0.01249* 1.929% 2.094* 0.3665*
Note — Calculated by the authors
Table 3 — Characteristics of the VAR model
Model: VAR Log Likelihood -148.229
Method: OLS AIC 10.9471
Date: Tue, 08, Jul, 2025 BIC 11.8433
Time: 12:58:29 HQIC: 11.1221
No. of Equations: 2.00000 FPE: 65245.7
Nobs: 20.0000 Det(Omega_mle): 31032.5
Correlation 0.668420
Note — Calculated by the authors based on the VAR model
Table 4 — Results of the VAR model for investments in fixed capital
coef std err t-stat prob
const -1.304465 32.905869 -0.040 0.968
L1. AInvestment -0.096889 0.384460 -0.252 0.801
L1.AR&D -6.750701 31.461402 -0.215 0.830
L2. A Investment 0.219680 0.388023 0.566 0.571
L2. AR&D -34.186676 34.842102 -0.981 0.326
L3. A Investment -0.774445 0.395484 -1.958 0.050
L3.AR&D 50.744009 32.559880 1.558 0.119
L4. A Investment 0.033502 0.426858 0.078 0.937
L4.AR&D 28.168025 35.165001 0.801 0.423
Note — Calculated by the authors based on the VAR model
Table 5 — Results of the VAR model for R&D expenditures
coef std err t-stat prob
const 0.122628 0.416293 0.295 0.768
L1. A Investment -0.004466 0.004864 -0.918 0.358
L1.AR&D 0.239315 0.398019 0.601 0.548
L2. A Investment 0.002183 0.004909 0.445 0.657
L2.AR&D -0.437388 0.440788 -0.992 0.321
L3. A Investment -0.012475 0.005003 -2.493 0.013
L3.AR&D 0.629078 0.411916 1.527 0.127
L4. A Investment 0.004250 0.005400 0.787 0.431
L4. AR&D -0.005823 0.444873 -0.013 0.990

Note — Calculated by the authors based on the VAR model
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The VAR model results for R&D investment
indicate that past changes in fixed capital invest-
ment at lag 3 have a statistically significant nega-
tive effect on current changes in R&D expenditures
(p = 0.013). Other lags do not show statistically
significant effects.

The correlation between the residuals of the two
equations is 0.668, suggesting a moderate positive
relationship between the unexplained components
of the two models. Overall, the results point to a

one-way, lagged effect of changes in fixed capital
investment on changes in R&D expenditures, while
no reverse effect is observed.

Subsequently, the causal relationship between
changes in R&D expenditures and changes in fixed
capital investment was examined using Granger
causality tests, which assess the predictive influ-
ence of one variable’s past changes on another.
The results of the Granger tests are presented in
Tables 6-7.

Table 6 — Granger test values (the impact of R&D expenditures on fixed capital investment)

Lags F p chi2 p df

Lag 1 0.1557 0.6973 0.1791 0.6721 1

Lag 2 0.0123 0.9877 0.0319 0.9842 2

Lag3 0.5588 0.6509 2.5145 0.4727 3

Lag 4 1.0690 0.4172 7.7747 0.1002 4
Note — Calculated by the authors

The Granger causality test, applied to the first-
differenced (stationary) series, revealed no statisti-
cally significant causal relationship from changes
in R&D expenditures to changes in fixed capital
investment for any of the lags considered (from 1
to 4). In all cases, the p-values for the main statisti-
cal indicators (the F-test, the chi-square test, and the

likelihood ratio test) were substantially above the
0.05 significance level. This indicates that there is
no evidence to support hypothesis H1, which posits
a relationship between R&D investment and fixed
capital investment. Past changes in R&D expendi-
tures do not significantly influence current changes
in fixed capital investment.

Table 7 — Granger test values (the impact of fixed capital investment on R&D expenditures)

Lags F p chi2 p df

Lag 1 0.1789 0.6769 0.2057 0.6502 1

Lag 2 0.4249 0.6606 1.0998 0.5770 2

Lag3 1.3049 03119 5.8721 0.1180 3

Lag 4 1.9412 0.1736 14.1180 0.0069 4
Note — Calculated by the authors

The Granger causality test results generally do
not support a robust causal relationship. At lag 4, a
weak or unstable causal relationship from changes in
fixed capital investment to changes in R&D spend-
ing may be suspected. However, this result requires
further verification using more comprehensive data.

At the second stage of the study, the relationship
between R&D expenditures and economic growth
was assessed. The modeling results are presented in
Tables 8-10.

The model results, based on differenced data, indi-
cate that changes in economic growth with a two-peri-
od lag have a positive and statistically significant effect
on changes in R&D investment (p = 0.008). Chang-
es in the share of the working-age population with a
three-period lag exert a negative effect on changes in
R&D investment (p = 0.016). Overall, the results sug-
gest that R&D investment responds to the dynamics
of economic growth and is sensitive to shifts in labor
market conditions rather than to their levels.

11
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Table 8 — Characteristics of VAR model

Model: VAR Log Likelihood -46.0114
Method: OLS AIC -0.0124867
Date: Wed, 09, Jul, 2025 BIC 1.92919
Time: 05:39:50 HQIC: 0.366549
No. of Equations: 3.00000 FPE: 2.09448
Nobs: 20.0000 Det(Omega_mle): 0.466256
Note — Calculated by the authors based on the VAR model

Table 9 — Results of the VAR model for R&D expenditures

coef std err t-stat prob

const 0.217606 0.411099 0.529 0.597

L1.AR&D -0.011579 0.326445 -0.035 0.972

L1. A GDP_Growth 0.123087 0.196586 0.626 0.531

L1. A Workforce -0.787971 1.045943 -0.753 0.451

L2. AR&D 0.573420 0.457643 1.253 0.210

L2. AGDP_Growth 0.456533 0.172796 2.642 0.008

L2. A Workforce 1.457245 0.810066 1.799 0.072

L3.AR&D -0.399682 0.371714 -1.075 0.282

L3. A GDP_Growth 0.006057 0.188193 0.032 0.974

L3. A Workforce -1.608152 0.665970 -2.415 0.016

L4.AR&D 0.037462 0.366472 0.102 0.919

L4. A GDP_Growth -0.014242 0.256039 -0.056 0.956

L4. A Workforce 0.148190 0.663125 0.223 0.823
Note — Calculated by the authors based on the VAR model

Table 10 — Results of the VAR model for economic growth

coef std err t-stat prob

const -1.254261 0.783918 -1.600 0.110
L1.AR&D 1.595670 0.622493 2.563 0.010

L1. A GDP_Growth -0.545376 0.374868 -1.455 0.146
L1. A Workforce 2.130796 1.994495 1.068 0.285
L2. AR&D 0.922851 0.872673 1.057 0.290

L2. AGDP_Growth -0.742389 0.329502 -2.253 0.024
L2. A Workforce -1.110866 1.544704 -0.719 0.472
L3.AR&D -0.936341 0.708816 -1.321 0.187
L3. A GDP_Growth -1.200942 0.358863 -3.347 0.001
L3. A Workforce -1.098891 1.269929 -0.865 0.387
L4. AR&D 0.063895 0.698821 0.091 0.927

L4. A GDP_Growth -0.317771 0.488237 -0.651 0.515
L4. A Workforce -1.244589 1.264505 -0.984 0.325

Note — Calculated by the authors based on the VAR model
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The model, estimated using differenced data,
confirms that changes in R&D investment with
a one-period lag have a positive and statistically
significant effect on changes in economic growth
(p = 0.010). In addition, an error-correction—type
dynamic is observed: changes in GDP growth in the
two- and three-period lags negatively affect current
changes in economic growth. In this specification,

changes in the share of the working-age popula-
tion do not have a statistically significant impact on
changes in economic growth.

Next, the causal relationship between R&D in-
vestment and economic growth rates was analyzed
based on the concept of Granger causality. The re-
sults of the Granger causality test are presented in
Tables 11-12.

Table 11 — Granger test values (the impact of R&D expenditures on economic growth)

Lags F P chi2 p df

Lag 1 0.1471 0.7054 0.1691 0.6809 1

Lag2 0.0779 0.9254 0.2017 0.9041 2

Lag3 22315 0.1297 10.0418 0.0182 3

Lag 4 2.2889 0.1251 16.6466 0.0023 4
Note — Calculated by the authors

The results of the Granger causality test did not re-
veal a statistically significant causal relationship from
changes in R&D expenditures to changes in economic
growth for any of the considered lag lengths (from 1 to
4 lags). The p-values of the F-test were well above the

Table 12 — Granger test values (the impact of economic growth

0.05 significance level. Alternative tests (chi-squared
test and likelihood ratio test) for lags 3 and 4 show
lower p-values (p < 0.05). However, F-test results are
generally preferred for small samples, and in this case,
they do not support causality.

on R&D expenditures)

Lags F P chi2 P df

Lag 1 0.1341 0.7181 0.1542 0.6945 1

Lag 2 5.1056 0.0183 13.2144 0.0014 2

Lag3 3.7717 0.0357 16.9728 0.0007 3

Lag 4 3.0454 0.0645 22.1483 0.0002 4
Note — Calculated by the authors

The results of the Granger causality test, con-
ducted on differenced series, indicate a stable causal
relationship at lags 2 and 3. Specifically, past chang-
es in GDP growth rates statistically significantly im-
prove the forecast of changes in R&D investment.
This provides evidence of one-way Granger causal-
ity running from changes in economic growth to
changes in R&D investment.

Although the VAR model based on differenced
data identifies a statistically significant positive ef-
fect of changes in R&D investment with a one-peri-
od lag on changes in economic growth, the Granger
causality result does not support the existence of
causality from changes in R&D expenditures to

changes in economic growth. This discrepancy may
arise because the Granger test evaluates the joint
predictive power of all included lags of a variable,
whereas the VAR framework assesses the statistical
significance of individual lagged coefficients while
controlling for other variables in the system. In addi-
tion, the small sample size may reduce the statistical
power of the Granger tests.

Based on these results, the study’s hypotheses
can be summarized as follows.

Hypothesis H1 regarding the relationship be-
tween R&D investment and investment in fixed
capital is partially confirmed. According to the
VAR model in first differences, changes in fixed

13
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capital investment are mainly explained by their
own lagged changes, particularly at lag 3, while no
statistically significant effect of changes in R&D
expenditures on fixed capital investment is detect-
ed. In contrast, in the equation for changes in R&D
investment, a statistically significant negative effect
of changes in fixed capital investment at lag 3 (p =
0.013) is observed, which may indicate a delayed
substitution effect between the two types of invest-
ment. The Granger causality test does not confirm
causality from changes in R&D expenditures to
changes in fixed capital investment for any of the
considered lags. In the reverse direction (changes
in fixed capital — changes in R&D investment),
causality is also not detected for lags 1-3; however,
at lag 4, the results are mixed: the chi-squared test
(p=0.069) and LR test (p = 0.0304) suggest a pos-
sible link, while the F-test (p = 0.1736) does not
support it.

Hypothesis H2, regarding the effect of R&D in-
vestment on Kazakhstan’s economic growth, is also
partially confirmed. The VAR model reveals a posi-
tive and statistically significant impact of changes in
R&D investment with a one-period lag on changes
in economic growth, as well as a reverse effect in
which changes in GDP growth at lag 2 positively
affect changes in R&D investment. However, the
Granger causality test does not confirm causality
from changes in R&D expenditures to changes in
GDP growth according to the F-test at any lag. At
the same time, alternative tests (the chi-squared and
LR tests) at lags 3 and 4 yield lower p-values, indi-
cating a potentially weak relationship. In contrast,
Granger causality from changes in GDP growth
rates to changes in R&D investment is robustly con-
firmed at lags 2 and 3 by all tests, pointing to a pre-
dominantly one-way dynamic relationship between
these variables.

Conclusion

This study provides a comprehensive empiri-
cal analysis of the dynamic interactions between
R&D expenditures, investment in fixed capital, and
economic growth in Kazakhstan over the period
2000-2024. Using a VAR framework estimated in
first differences, combined with stationarity testing
and Granger causality analysis, the study focuses on
short-term dynamics and predictive relationships
among changes in these variables. This approach al-
lows for a more precise interpretation of innovation-
driven growth processes in a developing economy

by emphasizing adjustments and fluctuations rather
than long-run levels.

The results indicate that changes in fixed capital
investment are primarily driven by their own past
changes, particularly at a three-period lag, while
changes in R&D expenditures do not exert a sta-
tistically significant direct influence on changes in
capital investment. At the same time, a lagged nega-
tive effect of changes in fixed capital investment on
changes in R&D expenditures is identified, suggest-
ing a delayed substitution effect between these two
forms of investment. Granger causality tests largely
confirm the absence of a strong predictive relation-
ship between the two, with only weak and lag-spe-
cific indications that warrant further investigation.

With respect to economic growth, the VAR re-
sults show that changes in R&D investment with a
one-period lag have a positive and statistically sig-
nificant effect on changes in GDP growth, under-
scoring the role of innovation in shaping short-term
growth dynamics. In addition, changes in economic
growth positively influence subsequent changes in
R&D expenditures, indicating that innovation activ-
ity is responsive to improvements in macroeconom-
ic conditions. Although Granger causality tests do
not support causality running from changes in R&D
expenditures to changes in economic growth, they
consistently confirm one-way causality from chang-
es in GDP growth to changes in R&D investment,
highlighting economic performance as a key driver
of innovation dynamics.

Overall, the findings partially confirm the pro-
posed hypotheses. Hypothesis H1, which posits a re-
lationship between R&D investment and fixed capital
investment, receives limited support, with evidence
pointing to a lagged negative effect from changes in
fixed capital investment to changes in R&D expen-
ditures. Hypothesis H2, concerning the positive im-
pact of R&D investment on economic growth, is also
partially confirmed: while the VAR model identifies
a significant short-term effect of changes in R&D
investment on growth dynamics, Granger causality
results emphasize the predictive role of economic
growth for R&D activity rather than the reverse.
These results underscore the complexity and lag-
dependent nature of interactions between innovation,
investment, and growth in Kazakhstan.

This study contributes to the literature by pro-
viding empirical evidence on the short-term dynam-
ics of R&D, investment, and economic growth in an
emerging economy context using differenced data.
From a policy perspective, the findings suggest that
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increases in R&D investment alone may not imme- Acknowledgments: This research was funded
diately translate into sustained economic growth, by the National Bank of the Republic of Kazakhstan
and that a stable and supportive macroeconomic en-  (Grant «Optimal level of investment to achieve sus-
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bYXTAATEPAIK ECEMNTEN KOINOALLEMAI
XACAHAbI HEUPOHADI XXEAIAEP

JKacaHabl HEeMPOHABIK, >KeAainep 6Gu3Hec-npouecTepre aBTOMaTTaHAbIPY >KaHe
AepeKkTepai MHTerpaumsaay MYMKIHAIKTEpI APKbIAbI anTapAbIKTan bIKMaA eTeAl.
Ananpa aBTOMaTTaHAbIPbIAFaH paciMaepAi LIeKTeyci3 KOAAQHY GyXraATEpPAIK
ecer caAacblHAQ anKblH KOpiHeTiH ToyeKeAAepMeH 6aiAQHbICTbI. Ken-

eALIEMAT ByXraATepAIK ecen >kyrneAepiHe capanTaManblk XXyneaep, HEMPOHABIK, SKEAIAED, FreHETUKAADIK,
AATOPUTMAED >KOHE 3USITKEPAIK areHTTep acep eTeAl.

3epTTey aAiCHaMacChl CaHABIK, XKOHE CaraAblK, TOCIAAEPAI YAAECTIPETIH apaAac SAICKe HEri3AEAA|.
byA 3epTTeyae GyxraATepAiK ecer neH ay AMT CaAaCbiHbIH MaMaHAAPb! apacbiHAA CayaAHaMa >KYPrisiain,
KacaHAbl HEMPOHABIK, >KEAIAEPAIH KOCbIMLIAAAPbiH (BYA MaMaHAAPAbIH HEMPOHABIK, >KeAiAepAi
KQHLLIAABIKTbI TaHbIN-0iAin, ceHiMMmeH Kabbiapamn, TaXipnbeAe KOAAAHATBIHbIH KOPCETETIH OALLEM)
KabblAAQY AEHreNi MeH OAapPAbIH, ByXraATepAik ecernke GOAXKaMAbI KOMOALLEMA] bIKMaAbl aHbIKTAAAbI.
HaTukeAaep HEMPOHABIK, >KEAIAEPAIH ASCTYPAI BYXraATepAiK yAEpiCTepAl TYPAEHAIPY, GOAXKAMABIK,
MYMKIHAIKTEPAT apTTbIpy >KaHe KypAeAi 6usHec opTaaa 6ackapyuibIAbIK, LEWIMAEPAT KOAAQY DAEYeTiH
kepceTeai. Kocbiminarapabl Kabbiapay AeHreii MeH popmanAbl HOTMXEAEp apachbiHAAFbl ©3apa
6aiAQHbICTbl TaAAQY YLIIH KOPPEASILMSIABIK, SKOHE PErpecCUsIAbIK, TAAAAYAb! KAMTUTBIH CTaTUCTUKAADIK,
BAICTEP KOAAAHBIAADI.

3epTTey HaTUXKEAEPi reHEeTUKAAbIK, AATOPUTMAEPAI NanAaAaHy >KacaHAbI HEMPOHADIK, >KEAIAEPAIH
€H, MaHbI3Abl 9pi TUIMAI KOCbIMLLIAAAPbIHbIH 6ipi 6OAbIN TabbIAATbIHbIH XXOHE eCcenTik aknapaT canacbiH
apTTbIpyFa bIKMAA €TeTiHiH KepceTTi. AA capanTamaAblK, XYMEeAepAiH, HEMPOHABIK, XeAIAEpAIH >KoHe
3USATKEPAIK areHTTepPAIH ecenTik AepekTep carnacbiHa acepi CTaTUCTUKAAbIK, TYPFbIAQH MaHbI3Abl eMec
GOAbIN WbIKTbI. [eHETUKAABIK, AATOPUTMAEPAIH OH 8cepi AcTaHasafFbl KaCiOM )KOHE TEXHOAOTMSAbIK,
OpTaHbIH, 9AI KYPAEAI XKacaHAbl MHTEAAEKT TEXHOAOTMIAApPbIH (CapanTaMaAblk, XXyHeAep, HEMPOHABIK,
JKEAIAED, 3UATKEPAIK areHTTep) TUIMAI KOAAAHYFa >KETKIAIKTI AeHremae >KeTIAMereHairimeH, Gipak,
NPaKTUKAAbIK, TAAAQY KYPaAAAPbIH AAMbITYFa KOAAMAbI YKaF Aal XKacaraHAbIFbIMEH TYCIHAIPIAYT MYMKIH.

3epTTey KOpbITbIHAbICHIHAA GipKaTap YCbIHbIMAAP TY>XXbIPbIMAAAADI, OAAPAbIH, €H MaHbI3AbIAAPbI
OyxraATepAep MeH MpaKTUKTEpPAIH >KacaHAbl HEMPOHABIK, >KEAIAED TEXHOAOTMSIAAPbIH KabblAAQYbIH
KEHENTY >XoHe OAapAbl TepeHipeK TYCiHY KaXeTTiAiriHe KaTbICTbl.

TyiiH ce3Aep: >KacaHAbl HEMPOHABIK, XKEAIAep, capanTamaAblK, XYHNEAep, HEeMPOHABIK, XeAiAep,
reHeTUKaAbIK, aATOPUTMAEP, 3USTKEPAIK areHTTep.

M.A. Zholayeva*, D.D. Korganbayeva, A.N. Rakayeva

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
“e-mail: ritazolaeva@gmail.com

The multidimensional artificial
neural networks of accounting

The artificial neural networks exert a significant influence on business processes through their capac-
ity for automation and data integration. However, the unrestricted application of automated procedures
entails risks that are particularly evident in the field of accounting. Multidimensional accounting systems
are affected by expert systems, neural networks, genetic algorithms, and intelligent agents.

The research methodology was based on a mixed approach, combining quantitative and qualita-
tive methods. In this study, a survey was conducted among professionals in the fields of accounting and
auditing to assess the level of adoption of artificial neural network applications (an indicator of how
well these professionals understand, trust, and apply neural networks in practice) and to determine their
projected multidimensional impact on accounting. The results reveal the potential of neural networks
to transform traditional accounting processes, enhance predictive capabilities, and support managerial
decision-making in complex business environments. A range of statistical methods, including correla-
tion and regression analysis, was employed to examine the relationship between the adoption of neural
network applications and formal outcomes.

The findings revealed that the use of genetic algorithms is among the most significant and effective
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quality. In contrast, expert systems, neural networks, and intelligent agents demonstrated no statistically
significant effect on the quality of accounting data. The positive impact of genetic algorithms may be
attributed to the professional and technological environment in Astana, which has not yet reached the
maturity required for the effective implementation of more complex artificial intelligence technologies,
but fosters the development of practical analytical tools.

The study concludes with a set of recommendations, the most important of which emphasize the
need to deepen understanding and expand the adoption of artificial neural network technologies in ac-
counting and auditing practice.

Keywords: artificial neural networks, analytical systems, neural networks, genetic algorithms, intel-
ligent agents.
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MHoromepHble UCKyCCTBEHHble
HelpOHHbIe CeTH ByXraATepCKoro yvyera

MCKyCCTBEHHbIE HEMPOHHbIE CeTM OKa3bIBAIOT CYLIECTBEHHOE BAMSIHME Ha OGM3HEC-NPoLEecchl OAa-
roAapsi BO3MOXKHOCTSIM @aBTOMATM3aLMM U MHTerpaummn AaHHbIX. OAHaKO HeorpaHMUeHHoe NpUMeHeHue
ABTOMATM3MPOBAHHbIX MPOLEAYP COMPSI)KEHO C PUCKAMM, KOTOPbIE B HaMBOAbLLEN CTENeHU MPOSIBAS-
0TCs B cchepe ByxraAaTepckoro yyeta. MHOromepHble CUCTEMbI BYXraATepCKOrO yueTa HaXOASTCS MOA
BO3AENCTBMEM 3KCMEPTHBIX CUCTEM, HEMPOHHbIX CeTel, FeHeTUUYECKMX aArTOPUTMOB U MHTEAAEKTYaAb-
HbIX areHToB.

MeToAoAOrMS UCCAEAOBAHMS OCHOBaHA Ha CMELLAHHOM MOAXOAE, COUeTaloLLeM KOAUYECTBEHHbIE U
KauyeCTBeHHble METOAbI. B AQHHOM 1CCAeAOBaHMM GbiA MPOBEAEH OMPOC CPEAM CMeLmMaAucToB B 0OAa-
€TV BYXraATepCKOro y4éra U ayAmTa C LEAbIO OLEHKM YPOBHS MPUHATUS MPUAOXKEHWIA MCKYCCTBEHHbIX
HEeMpPOHHbIX ceTel (MokKasaTeAst TOro, HACKOAbKO XOPOLLIO 3T CMELMAAUCTbl MOHMMAIOT, AOBEPSIOT U
NMPUMEHSIIOT HeMpPOHHbIE CeTW Ha MPaKTUKe) U OMpeAeAeHUs UX MPeANOoAaraeMoro MHOroacnekTHOro
BAUSIHWS HA BYXraATepCKUI YUET. PesyAbTaTbl AGMOHCTPUPYIOT MOTEHLMAA HEMPOHHbIX CETelN B TPAHC-
hopMaLmn TPAAMLIMOHHBIX GYXraATEPCKMX MPOLLECCOB, MOBbILLEHWW MPOrHOCTUYECKUX BO3MOXKHOCTEN
U MOAAEP>KKE YMPABAEHUYECKMX PeLleHUI B YCAOBUSX CAOXKHOM BU3HEeC cpeabl. AAS aHaAM3a B3aUMO-
CBSI3U MEXAY YPOBHEM MPUHSATUS TEXHOAOT U U (DOPMAABHBIMU Pe3yAbTaTaMu MPUMEHSIAUCH CTaTUCTU-
yeckune MeTOAbI, BKAIOUAsSl KOPPEASILIMOHHBIN U PerpecCUOHHBIN aHaAU3.

Pe3yAbTaTbl MCCAEAOBaHMS MOKAa3aAM, UYTO MCTMOAb30BaHME MeHETUYECKMX AaATOPUTMOB SIBASETCS
OAHMM 13 HaMbOAee 3HaUMMbIX U 3PPEKTUBHBIX MPUAOKEHNIA MCKYCCTBEHHbIX HEMPOHHBIX CETeN, Cro-
COOCTBYIOLLMX MOBbILEHMIO KAauecTBa y4eTHOM uHgopMaumu. B To xe Bpems BAMsSHME 3KCMEPTHbIX
CUCTEeM, HeMPOHHbIX CeTel M MHTEAAEKTYaAbHbIX areHTOB Ha KaueCTBO YYeTHbIX AQHHbIX He BbISBUAO
CTaTUCTMYECKOM 3HAUYMMOCTU. [TOAOXKUTEAbHbIN 3HEKT rEHETUUYECKUX AATOPUTMOB MOXKET BbiTb 06~
YCAOBAEH MPoeCCUOHAABHOM M TEXHOAOTMUECKOM CPeAOl B I'. ACTaHe, HO Moka He AOCTUIAA 3peAo-
CTH, UTOObI BHEAPSITb CaMble CAOXKHbBIE TEXHOAOTMU UCKYCCTBEHHOTO MHTEAAEKTA, HEOOXOAMMOTO AAS
LUIMPOKOrO BHEAPEHUSI GHOAEE CAOXHbIX TEXHOAOTMIA MCKYCCTBEHHOIO MHTEAAEKTA, HO CrocobCTByeTr
PasBUTUIO MPAKTUYECKUX MHCTPYMEHTOB aHaAM3a.

McecaepoBaHme 3aBepliaetcs (hOPMyAMPOBKOM pPsiAa PEKOMEHAALMIA, KAIOUEBbIMU M3 KOTOPbIX SIB-
ASIIOTCS YyTAYOAEHUE MOHMMAHUS U PaCLUMpPEeHMe MPAKTUKK MPUMEHEHWS TEXHOAOTMIA UCKYCCTBEHHbIX
HEMPOHHbIX CeTeil B OYXraATEPCKOM yUeTe 1 ayAuTe.

KAroueBble cAOBa: MCKYCCTBEHHbIE HEMPOHHbIE CeTW, aHAAUTUUYECKME CUCTEMbI, HEMPOHHbIE CeTH,
reHeTUYecKne aAropuUTMbl, UHTEAAEKTYaAbHbIe areHTbl.

Kipicme

XKana noyipae, OyXxranTepiik ecentiH Kol oJ-
meM/Ii JKacaH/Ibl HeHPOHBIK JKeinepi — Oyn ap-
TYpPJIi CEKTOpJIapa KOJJIAHBUIATBHIH TEXHOJIOTHS.
OcblHall *aHa TEXHOJIOTUSJIAP HEUPOHABI XKe-
JIHI JAMBITaThIH WHHOBAIMsUIAp OOJIBIN CaHaja-
nel. GupMmanap OyXraiTepilik ecenTeri >KacaHIIbl
HEHPOHIBI KeNiJIepMeH ToXipuOe Kacarl KaThIp,
Oipak o3 oI HaKTHI TarnchlpManap YIIH KOJma-

HbIIMaAbl. ByriHri kyHi, OUQPIBIK TPaH3UTTIK
9KOHOMHKAJIA JKACaH]Ibl HEHPOH/IBIK KeIIMEH KY-
MBIC icTeiTiH poboTTap Oenrini Oip ¢upmanapra
nmaniganel 00JIysl MYMKiH, Oipak OyJ oJlapablH KY-
MBIC )KaCaWTBIH cajlachbiHa OalIaHbICTEI. AWTABIK,
3ayBITTA OPTYPIIi OHIM TYPIIEPiH KACAUTHIH KOMIIA-
HUSl aJjamJapFa KaparaHjaa ap3aHblpak >KOHE y3a-
FBIPAK )KYMBIC ICTEH aaThiH )KacaH bl HEHPOHJIBIK
xKellire OaraapiaMaiaHFaH poOOTTHI TaHJAH anabl
(Akinadewo, 2021).
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Byxranrepnik ecente jkacaHgbl HEHPOHIBI
JKEJNJiep eHTi3y YpHAici KapKbUIBIK MOJIMETTep.i
3aHABUIBIKTAp MEH aybITKYJapAbl aHBIKTAy YIIiH
MAaIlIMHAIIBIK, OKBITY aJTOPUTMJICPIH Maiiianany bl
KaMTHJIbI. AWTAIIBIK, KacaHIbl HEHPOH/IBI JKENLIep
HeTi3iHmeri OenTUIeHreH JKyHhenep HopMaapiaH
AYBITKUTBIH Kap>KbUIBIK TPaH3aKIMsIapAbl Taaaall,
ANasSKTBHIKTHl aHBIKTal anmanel. byman Oacka, Oyx-
ranTepilik ecenTeri jKacaHapl HEeWPOHBI XKeJiep,
CAJIBIKTBIK E€CENTEpP JKOHE KAP)KBUIBIK ECENTLTIKTI
KacakTay OapbICBIHIAFbI MIHICTTEPI aBTOMAT-
TaHABIPYFa MYMKIHZIK Oepezi. O THIMAUTIKTI apT-
TBIPBIN KaHa KoiiMail, keOiHece KOJIMEH ecenTey
TporiecTepiMeH OalIaHBICTHI aaM KaTeIiKTepiHiH
KaytiH jae azaitanasl (Tontiset, 2022).

Byxrantepnik ecem NpakTHKAChl €3 KIHEHT-
TEPiHiH aKIIaChIMEH XKYMBIC ICTeY/I KO3Iei i, OHIa
OyxranTepyiep STHUKAIBIK HOPMaJIapJbl CaKTaybl
XKOHE JKayankepurisikre Oomysl THic. COHIBIKTaH
Jla DTHKAIIBIK, )KOHE MOPAJBJIBIK Mocenesep Oyxrai-
TEPJIK ecenTi 3epAeseyAiH aFbIMIaFsl Oaraapiama-
JIapbIHA MaHBI3/Ibl aCIEKT OOJIBIN caHANa/Ibl KOHE
ocberHai 6ombin kamyra tuic (De Souza et al.,2020).

Byxranrepnep ymiH »acaHapl HEHPOHIBIK XKe-
Jinep onapAbIH OyXTaJlTepIliK ecen XKYpPrizy 91icTe-
piHe Kayai ocep eteni xoHe XU omapabIH KyMbI-
ChIH ©3 MOHHBIHA ajla aja Ma JIereH CYpaK KaJbll
OTBIP.

Ocpl 3epTTeyIiH MakcaThl — JKacaHbl HEHPOH-
IIBIK, JKETIHIH TaMybl OyXTaiaTepiIik ecem MpakTHKa-
ChIHA KaJlall ©cep €Tyl MYMKIH EKEeHIH KOPCETY JKoHE
Byxrantepnik ecenTiH THIMIUITIH apTTHIPYIAFsl
KacaH/Ibl HEMPOHABI XKEJiHIH POJliH aHbIKTay. 3ep-
Tey MIHJETTepi:

1) XKacanapl HEHPOH/IBI JKEMiHI MaliAaIany Oyx-
rajTepiep KaabIITaCThIPFaH Kap>KBUTBIK, €CeMTiTiK-
TiH camachlH )KaKCcapTy;

2) XKacanasl HEHPOHIBI XKENiHI KOJIaHy OyX-
rajnTepliepAiH KOHCYJIBTAaTUBTIK POJIiH apTThIPY;

3) XKacpiHa GalmaHBICTEI OYXTaNTepPIIiK €CEmTe
JKacaH (bl HEUPOH/IBI JKEITiHI JTalbIH]IAyFa KOHE Taii-
JlaNlaHyFa KaThICThI albIPMAITBUIBIKTHI aHBIKTAY;

4) OpTYp:i KBIHBIC OKIJEPI apackiHAa Oyxrai-
TEPJTIK €CEeNTe KACAHIBI HEHPOHIBI KETiHI 931piey-
re )KOHEe NaiJanaHyFa Heri3 YChIHBIIa b

OcHwl ypuicTep MEH calmgapibl KaH-)KaKThI TY-
CiHy OyXranTepilik MamMaHgap MeH YHbIMIap YIIiH
JKacaHIpl HEHPOHIBI JKEITiHI Maigalanyapl OHTaN-
JaHIBIPYFa, COHBIMEH KaTap, Oyxrantepmik (up-
Majlapra KacaHIbl HEHPOHIBI KENiHI KOJIaHbLIa-
TBIHBIH aHBIKTaYFa XKOHE OyXrajiTepiep KYMBIChIHA
JKacaHIbl HEHPOHIBIK JKEJIre ocepiH aHBIKTayFa
KOMEKTECEIi.
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OedueTTepre Moy

3epTTeyae ecem MeH eCENTUIKTIH THIMJILIIT
OyXrantepiik akmapaTThl KOHE MIeTTiMaep KaOblI-
Jlay TMpOoIeciHAe OpTYpJi MaijanaHylmibuiap YIIiH
naiganel yCbIHBIMIAPAB! JKacayaaH Typaabl. bByx-
rajuTepilik akmapar KOMITaHUSl Typajibl JYpbIC TY-
ciHik Oepyi THiC, al JepeKTep MaiJalaHymIbIIap
yuriH e3ekti 6omysl THic (Akinadewo, 2021).

3epTreyuriniep apachlHa >KacaHIbl HEHPOH.bI
KEJiHI eHri3y/e KypalJapabl NaijanaHyaa ja,
MIHJETTep i KOJMAaHyAa J1a MEeKTeYl OOIBIT Kalry-
na. Onap/IbIH KOTIIIIT allibIK XKacaH (bl HEHPOHIbI
xemninep ChatGPT-men tansic, 6ipak 6acka KU re-
HepalmsIIbIK KypanaapeiMeH Tanbic emec (Tontiset,
2022).

KapXbUIblK — €CenTUTKTI JalblHaay Ke3iHje
TYBIHJIAybl MYMKIH BIKTUMaJ aJaMH Ke3KapacTrap
Typajbl 3epTTEyJep KYPrizai. AgamaapiabiH TaOu-
FaTBIH/A Kelie OelicaHabIK HeMece OaiiKaychI3aa
mieniM Kaowu1iay MyMKiHAiri O0ap. MyHpmait mie-
IIiMIep OpbIH ajFaH Ke3ze Oenrim Oip Oyxramrep-
JIK KbI3METKE 9cep eTyi MYMKiH. BipyKaKThUTBIKTBIH
MBICQJIBI PeTiHJE OyXranTepiepaiH KIUEeHT Typajibl
CIIKAH/Ial JIepeKTepl HeMece OalIaHbIChI YKOK, MiKi-
pi Oap ekeHiH kenTipyre 0onaapl. bipKaK THUITBIKTHIH
OipHerire Typiepi 0ap jkoHe OyXraJITepJIiK KbI3METTE
OYJ1 >KaFBIMCBI3JIBIKTAP/Ibl aHbIKTaY KUbIH. KapKbl-
JIBIK, €CETITUTIKTI OJIap bl OPTYPJIi MaKcaTTapaa naii-
JalaHaThIH OPTYpJIi MaliAanaHyblIap naiinanaHa-
JIbl. ATajFaH MoJliMIeMelIep KOFaphl caraibl KoHe
naiana”ynpuIap yuriH kareciz 6omysl kepek (De
Souza et al., 2020).

Keiibip kmaccukanmblk OyXTanTepiik ecenm Mo-
CelleNiepiH JKacaHbl WHTEUIEKT apKbUIbI IICHIyre
6omanel. Exi 3epTTey me OyXranTepliik ecenTte xka-
CaHJIbl MHTEIJUICKTTI KOJIZJaHyFa )KOHE yKacaH/Ibl MH-
TEJJICKTTI TMaijanaHyJaH TYBIHAAWTBIH KONTEreH
MYMKiHJiKTepre OarbiTTanFaH. Byxrantepiik ecen
JiepeKTepre KaTThl TOYEJi, aj Ol IepeKTepAl TYp-
JICHIIPY KOT YaKbITThI )KOHE €HOCKTI KaKET eTCTIiH
KOJIMEH eHTi3yli KaxkeT ereni. KacaHapl WHTEN-
JICKTTI KOJIJIAaHYIbIH MBICAJIBI — JIEPEKTEPl alTyibl
ABTOMATTAH/ABIPAThIH OarnapiaMa, OHJa ajaMH Ka-
TENIKTEP/Ii )KOHE IePEKTEPIi alyFa KaKeTTi yaKbIT-
ThI a3aiiTagsl. XKacaH bl HHTENIIEKT OYJ1 TaricblpMa-
Japra KaXeTTi YaKbITThl KbICKApTa bl )KOHE aJlaMH
KaTeNIKTepli a3aiTy apKbUIbI AEPEKTEPiH CanachlH
oHrtarnanaeipaasl (Yi et al., 2023)

Byxranrepnep yakbITThl KaXXeT €TeTiH Oenrimi
0ip >KaNBIKTBIPATBIH MiHAETTEpre Tam 0onasl. Com
MIHJETTEp/IiH KOIIIITIr KapKbUIbIK €CenTep i He-
Mece KEHECTep/l jkacay YIIH JEepPeKTepal TypJIcH-
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nipyre Hemece Taijgayra KateicTel (Hashem, 2021).
Kacannpr mHTENIEKT OEnTiyi 6ip YKaTBIKTHIPATHIH
MIHZETTEpi Te3ipeK OpbIHAAY YIUiH MaijanaHbl-
JybI MYMKIH, OJ1 HIBIFBIHAAP/IBI 321 TaIbI XKOHE Oac-
Ka MIHAETTepre *)yMcalaTblH YaKbITThl apTThIPaIbI
(Kommunuri, 2022).

Kazaxcran Pecnyonmkaceinsiz [pesunenti Ka-
ceiM-XKomapT TokaeB OiTiM MEH MHHOBAIHSIFA He-
ri3genred SKOHOMHUKAaHbI KaJbIITACTBIPYIbIH CTpa-
TETUSUTBIK, MaHBI3bIH atar oTTi. by GarpiTTa agam
KalUTaJIbIHBIH CalachlH apTThIpy, HUQPIBIK TeX-
HOJIOTHSIIAP/IbI CHI'I3Y JKOHE KAaCaHJIbl HHTEIUICKTTI
JAMBITY HeTi3ri 0achIMIBIKTAp PETiHAE KapacThIPbI-
nyna. KazakcranusiH Eypasusinarsl ipi mHQPIBIK
xa0Kka aliHaJIyBl €JIiH reocascu poiiiH KYLICHTIMN,
XaJIBIKAPAIBIK 09CceKere KaOlIeTTUIIriH apTThIpyFa
myMKinzik Oepeni (Tokaes, 2025).

Kana texHonorusmapasl eHrizy, keOiHece Ha-
PBIKTHIK, Oocekere KaOlIeTTUTIKTI KoJIay YIIiH CT-
PaTEeTHSIIBIK KaXETTIIIK peTiHAe KapacThIPBLIaIbl
(Kumar, 2020).

dupmanapaplH 09CEKEIECTIK apTHIKITBUIBIKTA-
PBI TYPAaKTBI €MeC, YaKbITIIA KOHE KbICKa Mep3imi
oomemm keneni (Luan et al., 2020).

JKacanapl HEHpOHIBI JKENiJiep cajachbIHIAFbI
WHHOBAIUSIIAP/IbI CHTI3Y OaphIChIHAA CaaNbIK KY-
PBUIBIMIIAPBI ©3repTe anaibl, 09CEKENeCcTIK epekKe-
JIEepiH KaiTa oiracTeIpa anmaasl, O9CEKeIecTepIeH
achlll TYCy YIIIH JKaHa SAiCTepi KOJJIaHa ayajbl
YKOHE CAMBIIT KeNTeH Ie 09CEKEIECTIK OPTaHBI ©3Tep-
Te anansl (Nguyen et al., 2022).

3eprreyniiyiep ©3 YCBIHBICTAphl MEH KBI3MET-
TEpiH >KaKcapTyFa acaHIbl HEWPOHJBI KeJisep
KaHA TEXHOJOTHSIAPBIH THIMII TalJaraHaThiH
KOMIaHUs1ap 09ceKeIecTiKKe 0aChbIMABIK TAHBITYbI
(Zhang et al., 2023).

«Kacannapl HEHpPOHABIK >KENijep» YFhIMBIHA
YKaH-)KaKThI TYCIHIK Oepiii, oJlapapl 3epaeiey He-
rizigge OyXraiaTepiik ecente OHbIH apTHIKIIBUIBIK-
TapbiH Oemin kepcerTik. CoHmai-aK, YFbIMIap.bl
JKUHAKTal OTBIPBII, KacaH/Ibl HHTEJUICKTIHI aHBIK-
Tay TePEeHICTUIII.

9aicHama

3epTTey OyXrauTepiik eCeNTiH XacaHIbl HEH-
POHJIBIK KEJIepiHAeri KONeNIIeMIUTIKTI TaliayFa
OarpITTaIIbl. MYH/IA CHITATTaMaJIbIK, )KOHE aHAIUTH-
KaJIbIK TOCUIAEp KoMmaHbUIIbl. CHITaTTaMaBIK, SJ1ic
HEHPOHIBIK, KEIEPIIH KYPBUIBIMIBIK €PEKIIeITiK-
TEpiH KyHeni TypHe cumaTrayFa MyMKIHAIK Oepce,

AHATTMTUKAIBIK SiC OJIap/bIH THIM/IUIITIH Oaraayra
JKOHE KOTIONIIEMAUTIKKE OaiIaHBICTBI  APTHIKIIBI-
JBIKTapblH alKbIHIAYFa JKaFaail xkacaasl. ©micTepai
YHIIeCTIpin KoJIaHy 3epTTey HOTHKEIepiHiH CeHIM-
JUTIriH apTTBIPBIN, OyXTanTepilik ecenTe >KacaHIIbl
HEHPOHJIBIK, JKENLIEPIiH MPAKTUKAIIBIK KYHIBUTHIFBIH
HakTbulayFa MyMKiHAik Oepeni (PKomaea, 2023).
TakpIPBINTHI KaH-)KaKThl TYCIHY/I KaMTaMachl3 €Ty
VIIIH CaHJBIK JKOHE CalaibIK dIicTep/i OipikTipe-
TIiH apajac 9JIC-TOCIT apKBUIBI JKY3eTe achIPBUIIBL.
CaHaplK AepekTep OyXraiTepilik ecen JKOHE ayIauT
MaMaH/IapblHA apHaIFaH KYPbUIBIMJIBIK cayaHaMa
KYPrizumin sxuHakTanapl. CaHIpIK HOTHXKENEp/l TO-
JBIKTBIPY KOHE TEPEHJIETY YIIIIH TaHIaIFaH KaTbICy-
LIbUTApPMEH allIbIK XKayanTap MEeH cyxOarTap apKbUIbl
caraJibl aKmapar ajibIHIbL.

Cayannamaziarbl MOIIMETTEP/I KUHAYABIH He-
Ti3ri Kypaisl, eKki 0eiMHEH TYpP/IbI:

1) demorpadusiblk akmnapar (alTalbIK, )Kachl,
Oinimi, TeXKipuOECi, JIaya3bIMBbI);

2) Byxrantepiik ecenTiH Kol eJIeMIl *KacaH-
JTbI HEUPOHIBIK XKETJIep oIImeMIepiHiH OyXranTep-
JIK aKmapaTka 9cepiH oJIIeHTiH ecenTep.

Kayanrap ymin 5 6angsik JlalikepT mkaiachl
KOJIJIaHBUI/IBL:

1) mynaeM Kemicneimin;

2) Kenicneyuimik;

3) GeliTapanThIIBIK;

4) kemiceMmiH;

5) eTe KaTThI KeTICEMiH.

Cayannamansl capammbuiap Anbga KponOaxTe
rmalijasana OTBIPBII, CCHIMIUTIKTI KAMTaMachl3 eTy-
re OapJbIK ejmemMaep YIIiH CEHIMAUTIKTIH KoJaii-
761 KO3 pUIMEeHTTepiMEH KapacTHIPBUIILI, OHBIMEH
KOCa, CEHIMIUTIKTI TeKCepy YILUiH MUIOTTHIK 3e€PTTEY
xyprizinai. Hepekrep SPSS kemeriMen Tammansir
keneci aaicrep konaaneuiasl (Cronbach, 1951):

- CumnaTTamanblK, CTaTHCTHKA,

- CeHIMILTIKTI Tamaay;

- Koppensiiusiisik Tanjay;

- Perpeccusnbik Tannay. bapibik runoresanap
o < 0,05 MaHBBABUIBIK JCHTCHIHIE TEKCEPIIT XKYpP-
ri3mi.

[MupconnsiH Koppensamus kodhduimenTi xa-
CaHIbl MHTEJUICKT KOCHIMILIAJIAPBIHBIH eJIIeMIepi
apachIHJaFpl OalIaHBICTH 3epTTEyY YIIiH TMaiaana-
HeUIABL. OCBIHAAH CTAaTUCTUKAJIBIK OJIC, ©JIIeM-
JepaiH OpOip KYOBI apachIHIAFBI CHI3BIKTHIK Ka-
TBIHACTBIH OCPIKTIri MeH OarbITBIH aHBIKTayFa
keMekTeceai. Koppensmusiislk Tangay HoTHxKenepi
1-kecTene KenTipiireH.
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1-kecte — Koppesiius koapdurmenti

Ommemi Kzgfq‘i;i?::;ﬁ]:i“ MaHBI3IbLIBIK JeHTeli
1 Capanrama xyifect 0,826**
2 HeiiponapIx sxeninepi 0,899%*
3 I'eHeTHKANBIK aXrOpUTMICD 0,881** 0,00
4 3UATKEPIiK areHTTep 0,837**

pIKTUMaNABIFBI (1% <) Gap exeHin Oinipeni

Koppemsust «(p < 0,01) MoHIUTIK IEeHIeHiHIe CTaTHCTUKAIBIK MaHBI3Ib OOJIBI TaObLIa bl ICTE€H TYKBIPBIM €Ki aifHbIMAIIbIIAP
apachiH/ia IbIHABI OaiimaHeic O6ap nerm OoJKall OTHIPHIN, OalKaJaThIH KOPPEISIHMSHBIH KE3ICHCOK OONYBIHBIH 6TC TOMCH

Ecxkepry: aBropmapmen (Cronbach, 1951) werizinge enmemni

AJNIBIHFBI KeCTeIe TOYelci3 alHbIMabIHbIH
OapibIK esiemaepi (KacaH bl HEHPOHIBI KeIiaep
KOCBIMIIATapbl) Oip-OipiMEH OH XOHE alTapibIK-
Tail KOppesauusUIaHFaHAbIFbl KOpceTireH. MyHaan
koppemsiusap 0,01 meHreiiHae CTaTHCTUKAIBIK
MOHI 0ap OOJIBIN caHasiajbl, MYHJIa, COHBIMEH Ka-
Tap, KYLITI 1KI )KYHETUTIKTI )KoHe e3apa Toyemnmi-
JIKTI KOpceTei.

OPTYpIl aKnaparTaH XUHAKTAIFaH ACPeKTepi
TanJayIblH OJICTepiH MaiijjajiaHa OTBIPBIN Oara-
nma”gbl. 3epTTey NEepeKTepAl CHUMaTTaMasiblK, Tajl-

2-kecte — Cenimainik ko durmentrepi

JIayJIbl, KAJBINTHl TECTiHI, BAMATUIIKTI Taaaybl,
CEHIMJIUTIK TeCTiH Tanaay/bl KamTuabl. CayamHama
9JIEMEHTTEPiHIH 1MIKI COHKecTiriH Oaranmay YIUiH
Kponbax Anbbha naiinanansiinsl. 3epTTey ailHbIMa-
JBIIAPBIHBIH CEHIMIUTIKTI Tannay — KporOax Anbda
ChIHAK (TECT) HOTHXKeNepi, 2-KecTeie OeiHeIeHT eH.

Mynnarbl, KporOax Anbdara KaTbICThI «Iapar-
padTap» TEpMHUHI TECTTErl HeMece MaciiTaOTarbl
ANIEMEHTTEpAIH (CypaKTapIblH) CaHBIH Oinmipesni
JKOHE OJI CAaHHBIH Ke0erol oeTTe anb(a MOHIH apT-
TBIPAIbIL.

Aubda cenimainik rapesxeci IMaparpadrap canbl CayajiHaMa TaKbIPbINTAPBI

0,672 4 Capanrama xyiieci

0,792 3 HeitponapIk sxeminep

0,831 5 [eHeTHKANBIK aITOPUTM

0,786 3 WuTenexryansl areHTTEp

0,913 15 Kacanapl HEUPOHBI KeJTi KOCBIMIIACBIHBIH Kbl CAHbI

0,705 7 KapamabUtbIFbI

0,741 5 Anian Tasza exigiri

0,746 4 Tekcepy MyMKiHAIT1

0,874 2 Tycinikriniri

0,787 5 CanpICTBIPMAIBIFBI

0,604 4 Mep3simi

0.931 27 Kemnesmemi jxacaH/ibl HEHPOHIBIK JKelTijieri OyXrantepiik ecentiy
JKAJIIIBI Canachl

0,944 42 JKanmsl cayanHama

Ecxkepry: aBropnapmen (Cronbach, 1951) nerizinae enmensi
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2-KecTeneri MOIIMETTE, CEHIMAIMIK MeH Jo-
HeKTUTIKTIH ©Te >OFaphl JEHredl OONybl, SFHU
MOJIIMETTEpAl KUHAKTay OapbIChIHIA CEHIMIIIIK
koa¢ppunmenti 0,944 Gonransin Kepcerti. Cayain-
HaMaJarbl aKmapaT 3epTTey YIIIH CEHIMII KoHe
THIM/I1 OOJIIBI.

Haru:xesnep MeH TaJKblIay

Kacanmpl HEHpOHIBI JKETiHIH OyXranaTepiik
ecernTe eHri3ilyiH Oaranay YIIiH apu(pMETHKAIBIK
Kypajuap, CTaHJapTThl aybITKyJap JKOHE PECIIOH-
JEHTTEpAIH JKayanTapblHBIH MaWlbI3bl €CENnTedil,
HOTIDKECI 3-KeCTeIe KeNTipiaTeH.

Kecrene xacaHapl HEWpOHIBI JKENiHI KOJJa-
Hy JICHTeWi KOpCEeTUIreH, OJI 3epTTey yirici 60-

HBIHIIA >KOFaphl O0NAbl (apUPMETHKANBIK OpTalla
moHi 4,04, cranmapTTsl ayeITKysl 0,636). XKacaH-
Ibl HEHPOHIBI JKeNiep KOCBHIMILAIAPBIHBIH Oap-
JBIK, OJIIIeMICPl OPTYPII ACHTEHIE KOJI JKETIMIL.
CapanTaManbIK xyHenep OipiHIII OpBIHFA IIBIKTHI
(opramacsl 4,4, cranaapTTsl aybITKYs! 0,59). Exin-
LIl OPBIHFA TeHETUKAJIBIK, alrOpUTMAEDP (OpTaracs
4,07, crangaptTsl aybITKYbI 0,67). YTIiHII OPBIHIIBI
HEHPOHIBIK JKeminep ueienai (opramacs 3,9, cran-
mapTThl ayeITKyHI 0,81). COHFBICH MHTEUICKTY A IbI
arenrrep (oprama 3,9, cranmaptrsl aysITKy 0,89)
OOJIBIIT KEJII.

Byxranteprnik ecenTeri KemeJmeM/i >KacaH/Ibl
HEUPOHIBIK JKEIUIepAe TOYyeNnai alHBIMAIBIHBIH
OJIILIEM/ICPIH CHUMATTaMaJIbIK, TalAayblH 4-KecTene
KOPCETITEH.

3-kecte — YKacau bl HEHPOHIBI XKeNiHIH apu()METHKAIBIK, OPTAIIA XKOHE CTAHAAPTTHI aybITKYbI

Ne Onmemi Opramacst C;;:ff:g:” KOH;;Z?Z(I,[?MK Panr
1 CapanTama xyiieci 4,4 0,59 oTe KOFaphbl 1
2 HeiiponapIx sxeminep 34 0,81 JKOFAPbI 3
3 T'eHeTuKanbIK aJIropuT™M 4,1 0,67 JKOFapbl 2
4 WHTenekTyanasl areHTTep 3,9 0,89 JKOFapbI 4
Oprama 4,04 0,636 Korapsl
Eckepty: aBropnapmen (Cronbach, 1951) Herizinzue enzeni
4-kecte — ByxranTepiik eCenTiH KOmeeM/Ii KacaHabl HeHPOH/IBIK XKEeNiIep OpTalia MOHI MEH aybITKY CHIIaTTaMachl
Ne Onmemi Opramacsl C;;::IT?:;T:[M Kon;;z?;sinix Panr
1 JKapamIbUIBIFBI 4,6 0,44 2
2 Apain tasza exinairi 4.4 0,56 3
3 Tekcepy MyMKiHAIr 4,3 0,56 6
4 TycinikTimiri 43 0,70 5
5 CaJlbICTBIPMAJIBIFBI 4.4 0,52 OTC JKOFapbl 4
6 Mep3zimi 4,6 0,49 1
Oprama 4.4 0,45
Eckepty: aBropnapmen (Cronbach, 1951) nerizinzae enaenai

Kecrene Oyxrantepiik akmapaTThlH Carachl
oTe KOFaphl, OpTalla ecenTik MoHi 4,4 jxoHe CTaH-
JIApTThl aybITKybl 0,45 OOJFaHIBIFBI KOPCETIITEH.
Byxrantepiik akmapar camachlHBIH —eJIIeMepi
OPTYPJIi OpTalia MOHIH anapl. bipiHI OpeIHIE ya-
KBIT OJIILIEMiHIH OpTaia MoHi 4,6 )k0HE CTaHIAPTTHI
aybsITKybl 0,49 OonateiH wmenmeHai. Exinmmi opbiHFa

JKapaMIbUTBIK, OJIIIEeMi IIBIKTHI, opTama MoHi 4,51
XKOHE cTaHAapTThl aybITKybl 0,44. YriHmi opbiHaa
oprama ecenrneH 4,4 XoHe CTaHAAPTTHl AYBITKYHI
0,56 aman Taza exinairi 6onapl. CanplCTBIPy OJIeMi
TOPTIHII OpBIHFA OpTaIia MoHi 4,4 xKoHe cTaHAaAPT-
Thl aybITKybl 0,52. OeciHIIi OpBIHAA TYCIHIKTLIIK,
opraria MoHi 4,3 xoHe CTaHIapTTH ayeITKYyHI 0,70.
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AKBIPBIH/IA, ANITHIHIIBI OPBIHFA TEKCEPY MYMKIHJIIK
enmiemMi OOJABI, opTamacekl 4,3 XOHE CTaHIAPTTHI
aybITKysI 0,56 Oonapl.

3eprTey rumoTe3anapbl OipHEINe CTaTHCTH-
KaJIBIK, SJIICTEp/Ii MaljanaHa OTBIPBIT TEKCEPUIi,
OHBIH iNIHJE, KapamalbIM CBI3BIKTHIK pPErpeccus-
JIBIK TaJfiay JKOHE CHI3BIKTBIK PErPECCHSUIBIK Tall-
nay. Compmaii-ak Toyelci3 YATUIepAiH t-TecTi Ka-
TBICYIIBUTAP/BIH KAaCaHJbl HEUPOHIBI KEIIISPIiH
OyXTaNTePIIiK €CeNTeri KOMOIIIEMIUTITIH, carmachiH
3epTTey YIIiH Mai aTaHbUIIIbL.

Herisri rumore3ana Obutaii geminred: «oKa-
CaHIbl HEUPOHIBI JKEJiep KOCHIMITAIIAPBIH Taii-
JaanyabiH MaHb3AbUIBIFEL (00 < 0,05) meHretinmae
Oyxrantepiik ecemKe CTAaTUCTHKAJBIK TYPFbIIaH
MaHBI3JIbI BCepPi KOKY.

MyHBI Tekcepy YUIIH KapamaibIM CBI3BIKTHIK
perpeccusuiblK, Tajnay Kyprizinaai. Perpeccust no-
THXKEJIEPl YChIHBUIFAH JKOHE KOIOJIIEMIl jKacaH bl
HEHPOH/IBI XKelliIep KOCBIMINIaIapbl MEH OyXranrep-
JIK €cen apachlHaa TYCIHIPIICTIH TUCTICPCHSI Tope-
JKeCl 5-KecTeie KepCeTIreH.

5-kecTe — CBI3BIKTHIK, PErPECCHSUIBIK, TECTTIH KaparaibiM HOTIOKeepi (OyXrajaTepIlik eceNTiH KOIoIeM Il KacaH bl HeHPOH/IBIK

Keiaep)
T — MaHBI3ABUIBIK JE€HIE1
R xoppemsimsuislk | R? JlerepMunaryst F manp13abuiblK | Perpeccusina () Eckepry aBTOpnap
. . F —test .. | T —test
ko3 durmenTi ko3 durmeHTi JieHreiti kodddunmenTi TaparnblHaH )KUHAKTAJIbII,
OHJENI
0,567 0,322 25,280 0,0 0,402 5,029 0,0

Ecxkepry: aBropnapmen (Cronbach, 1951) nerizinae enmeni

Kecte 5 momimerrtepine cyiieHcek, Oyxrantep-
JIIK €CENTIH KOMOJIIIeM/Ii )KacaH1bl HSUPOH/IBIK, JKe-
ninepre R? nerepmunanust koaddummenti 0,32-1eH
Oacram CTaTUCTHKAJBIK MaHBI3Jbl OCEPiH KopceTe-
ni. An, F — 25,28 moni myssl 0,05 neHreit MoHiHIE
pacTaiifipl. Byxraiatepiiik eCenTiH KereJeM i Ka-
CaH/Ibl HEHPOHBIK XKelliJiepre HOTHKEC] alTapIIbIK-
Tail OH dcep eTEeTiHIH KopceTe .

SIran:

- Tlenerukanblk anroputmaep OyXrajiTepsik
€CeITe KOFaphbl THIMIITIK KOPCETTI;

- Capanramaislk, Kyienep MeH J9CTYpJli Hew-
POHIIBIK JKEJIIep/IiH dcepi MEeKTeyIIi;

- UHbpakypbUIbIMIBIK JalbIHIBIK TEH Kap-
JIBIK QJIEYET TOJIBIK DJICYeTTi iCKE achIpyFa KETKi-
JIKCI3;

- Kacanupl HEUPOHBIK KETIEpi CTpaTerHs-
JIBIK CHTI3Y YHBIMJIAPIbIH THIMAUIITTH apTThIPAbl;

- Kp3MeTkepiiepai OKbITY koHEe WH(PaAKYpHI-
JIBIM/TBI JIAMBITY — OacCThI MIAPT.

Hetmxeci anaplHFBI 3epTTEylIEpMEH, dcipece
OyXrajTepiiik €CernTiH KOIeJIeM Il *KacaH bl Heil-
POHIIBIK, JKeJiyiep ToxipuOeae IeHeTUKAJBIK, alro-
PUTMIEPAIH THIMALTIT Typainsl kemicinenai (Page et
al., 2021). MyHzaii eimeM ©3iHIH WKEMIUTITIHIH,
TaJlJaMalbIK MYMKIHJIIKTEPiHIH KoHE OyXTanTepiik
€CeNTiH HaKThl TpolieManapbiHa OelimaenyiHiH
apkachlHIa OackamapjaaH ackin Tycti (Zholayeva,
2025). CapanramanblK >KYHEIepiH, HEHPOHIBIK
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JKENIep MeH 3HUATKEpPJIiK areHTTepAiH MIeKTeyi
acepi Oyxrantepiik canajaa )koHe HHOPaKYPbUIBIM-
JIBIK, IIEKTEYJIEPMEH OaiIaHBICTBI OOJTYbI MYMKIH.
OcbIHall TEXHOJNOTHSUIAP O3BIK KYienepai, OlTiKTi
KBI3METKEPIIEP/Ii KOHE KETUITeH CaHIbIK IKOXKYiie-
HI — KEPriTIKTI KOHTEKCTE 911 JIC JKETKIJIIKTI JaMbl-
Maybl MYMKIH 3JIeMeHTTep/Ii Tanan eresi (XKomaesa,
2020).

TeXHONOTUSUITBIK, TafbIHABIFBI )KOK, OpTaliap jka-
CaHJIbl HEWPOHMBI JKENiIep TEeXHOJIOTHSIAPbIHBIH
OapiIbIK QJICYeTiH 1CKe achlpMaybl MYMKIH €KEHiH
aTailfibl, 0J1 alKbIHJAJFaH, 3€PTTEJIN€H HOTHXKEIIep-
MEH pacTaiIpl JKiHe JIe KacaHIbl HEHPOH/IBI JKelli-
Jiepai OyXrajirepiiik ecen MpPaKTUKAChlHA CTpare-
THSUTBIK, €HT13y KaxeTTiriH atam kepcereni (Hasan
et al., 2023).

KopbIThIHABI

KopbIThIHgbLIAN Kelte, 3epTTeyie OyXraaTepiik
€cell canachlH/a KACaH (bl HEHPOHIBIK, KEIIePIiH
BIKITAJIBIH JIAJIAJIBIK TOCLI apKbLIbl OaFaiayra OarbIT-
Tanasl. HoTmxenep kepceTkeHaen, HeHpOHIbIK JKe-
JIJIEP/IiH TEHETUKAJIBIK aJITOPUTM/ICPI alTapJIbIKTak
OH BCEepiH THUTI3iN, MPAKTHKAIBIK OCHIMIENTIIITITi-
MeH epekmeneni. Hotmkecinnue:

- 'eHeTHKAIBIK, AJITOPUTMIEP OyXTantepiaepaiH
KOCIOM KaXETTUIIKTEPiHe COMKEC KeJIil, HaKThI Maii-
JTAJTbl HOTHKENep Oep/ii;
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- CapanramanblK XyHenep, I9cTypili HeHpoH-
JIBIK, JKEJTiIep JKOHEe 3USATKEePIiK areHTTep CTaTHCTH-
KaJIbIK TYPFBIIAH MaHbI3/Ibl ©CEP KOPCETKEH JKOK;

- Acrananarsl Digital Bridge ananpiH/a KacaH-
Il MHTEJUIEKTTI €Hri3y OapbIchiHIa HHPPaKypbI-
JTBIMIIBIK, KYPACTUTIK OalKaiael, Oy 03BIK HEHPOH-
JIBIK, KEIiIep Al THIMII TaigaiaHyFa IIEeKTey KObI
MYMKIiH;

- IlpakTHKanblK, >koHE OeHiIMAETETIH Kypaiiap
Oyxranrepiepaid KabijgeTTepiMeH YHIIecir, HaKThI
KOJIJaHOaIIbl KYHABUTBIKKA e OOJIIBI.

AJIBIHFAaH HOTHWXKEJep, »KacaHIlbl HEWPOHIBIK
JKeninepii OyXraaTepiik ecenTe KOJAaHy ONapIbiH
MaHBI3IBUTBIFRIH OJIEACH . by TexHomorusap-
JIbI KEHIHEH CHTI3y YIIiH K9CiOW Jarabpliap/ibl jKe-
TinAipy, MHPPAKYPBUIBIM/IBI TAMBITY JKOHE KBI3MET-
KepJiepAi OKpITY KaxeT. COHbIMEH KaTap, KacaHIbl
HEHPOH/IBI )KEJIre KAThICThI MIBIFAPMAIIBLIBIK, 1371e-
HICTI KaJIFacThIpy, JKaHa IIemiMaepal Toxipuoere
SHTI3y enmiH MUGPIBIK JaMy CTPaTETHsIChIHA COM-
Kec Kelei.

AJIFbIC, MYI/IeJIep KAKTBHIFbICHI

ABTOpnap 3epTTEyMiH KYy3ere acyblHa YJec
KOCKaH OapJiblK, YHbIMAp MEH TYJIFalapFa, COHBIH
iminae 3oa Hyptineykwizbl AxknbaeBa — AyaurTop,
«K&C Ayant Korcantuary XKIIC xone «Diamond
consultingy» (laiimonn koucantunr) JKIIC mibHa-
Wbl anFeic OUTIipeni. ABTOpJIap OChl Makajara Ka-
TBHICTHI CIIKAH/Iall KapXKbUIBIK HEMECe KeKe My IJie-
JIep KaKTBIFBICH )KOK, €KeHIH MOIIIMICHT.

ABTOpJIap/JBIH YJIeci:

KosmaeBa MLA.:

- Tysxxsipeimaama (Conceptualization): 3ept-
Tey TYKbIPBIMIAMaChIH 93ipJIe]Ii.

- Teopusinbik Heriz (Theory/Framework):
TeopusiTbIK 0a3aHBI KaTBITITACTHIPIBL.

- Kerexuiiik (Supervision): YKo6aHbI yxaJibl
Oackapiel xKaHe OarbIT Oepi.

Koprauno6aesa JI./1. :xone PakaeBa A.H.:

- 9uicnama (Methodology): 3eprrey auzaii-
HBIH JKaca/ibl.

- Jdepexkrepai sxkunay (Data Curation): [Iepek-
TepJli )KUHAYFa aTCaJIBbICTHI.

Komaepa M.A., Kopranoaesa /I./l. :xone Pa-
kaesa A.H.:

- Tanpay (Formal Analysis): Xunanran ne-
peKTepIi TaNAa b,

- UnTepnperanus (Interpretation): Horuxe-
JepJl TYCIHAIP/IL.

- Ka3y — 6acranksbl Hycka (Writing — Original
Draft): Komka30aHblH ajFalikbl HYCKAChIH JaiibIH-
JIaJIbI.

Konaesa M.A.:

- Kazy - Ty3sery iKkeHe peIakuusiiay
(Writing — Review & Editing): Makanans! Ty3eTy
JKOHE JKETUIIIPY )KYMBICTApbIHA YIIeC KOCTHI.

BapJabIk aBTOpaap:

- Bammpamus (Validation): Komkaz0aHbH
COHFBI HYCKACBIH OipJiecill OKBIN IIBIKTHI, TY3ETY-
JIep eHTi3/1i )KOHe KapusayFa MaKkyJIabl.
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ELECTRONIC LEADERSHIP AND EFFECTIVENESS
OF ORGANISATION DURING COVID-19 PANDEMIC
IN SOUTH-WEST, NIGERIA

In a digitalised environment, achieving greater success require a technological driven leader who
influence behaviour using advance information technology to ensure organisational effectiveness es-
pecially during COVID-19 Pandemic. However, this study investigated electronic leadership and or-
ganisational effectiveness during COVID-19 Pandemic, in selected Universities in South-west Nigeria,
specifically, the study aims at analysing the role of electronic leadership on organisational effectiveness.
Data collection was through structured questionnaire the research utilized simple random sampling
techniques to select the study’s respondent. Taro Yamane sample size formular was used to detemine
the sampling size of seven hundred and thirteen (713) from the total population of one thousand eight
hundred and forty-five (1,845). Descriptive and inferential statistic was the statistical tools that was
adopted for the study. Bio-data of the respondents were analsed using descriptive statistics while the
hypothesis was analysed using inferential statistics. Essentially, this study hypothesis was tested at 0.05
alpha level utilizing linear regression. The outcome of the study depict that electronic leadership sig-
nificantly influenced orgnisational effectiveness (R>= 0.038, B = 0.195, F .., = 24.977, p<0.05). The
study concluded that electronic leadership significantly influenced organisational effectiveness. It was
recommended that selected Universities should prioritize training their academic staff on the use of
digital tools, virtual team management and remote management skills for improved organisational ef-
fectiveness and effective performance for future crisis.

Keywords: Electronic Leadership, organisational Effectiveness, COVID-19 pandemic.
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Hurepusinbin, OnTycTik-baTbicbiHaa COVID-19 naHAeMMSCbI Ke3iHaeri
YHbIMAQACTBIPYLUBIABIK, OHIMAIAIKTI YKaKCapTyAaFbl SAEKTPOHADIK,
6acKapyAblIH, POAIH TaAAdy

LindpaaHabipbiAFaH oAemMAe YAKeH Tabbicka >keTy yiuiH, ocipece COVID-19 naHAemusCbl
Ke3iHAE YMbIMAACTbBIPYLULIABIK, TMIMAIAIKTI KaMTamachbl3 eTy YLiH 03blK, akMnapaTTblK, TEXHOAOIUSAQPAbI
namAaAaHy apkblAbl MIiHE3-KYAbIKKA 9Cep eTeTiH TeXHOAOrMsgra OarblTTaAraH Kewbacuibl Kaxer.
byA 3eprtreyae HurepusiHbiH OHTYCTiK-0aTbiCbiHAAFbI yHMBepcuTeTTepae COVID-19 naHaemuscbl
Ke3IHAEr DAEKTPOHADBIK, KOLOACLIbIABIK, MeH YMbIMAACTBIPYLUbIABIK, OHIMAIAIK KapaCTblpPbIAAAbl, SFHM
3epTTey 3AEKTPOHABIK, KOLOACIIbIABIKTbIH YAbIMABIK, TUIMAIAIKTEr POAIH TaapayFa OarblTTaAFaH.
AepekTep KYPbIAbIMAQAFAH CayaAHaMa apKblAbl YXKMHAAABI; PECTTOHAEHTTEPAI TaHAQY YLUIH KapananbiM
KE3AEMNCOK ipiKTeY KOAAQHBIAABL. Tapo AMaHeHiH, ipikTey eAllemi opMyAaChl ipiKTey ©ALLIEMIH aHbIKTay
YWIiH naiAaAaHbiAAbl, OA >KaAnbl 1845 XaAblKTbiH 713-iH Kypaabl. 3epTTey YlUiH CTAaTUCTUKAAbIK,
KYPaAAQp PETIHAE CMMATTAMaAbIK, XX8He KOPbITbIHAbI CTAaTUCTUKA MalAdAaHbIAAbI. PECOHAEHTTEPAIH
OeMIpBasHABIK, AepeKTepi CumnaTTamaAblk, CTaTUCTMKaHbl KOAAAHY apKbIAbl TAaAAAHAbI, aA runotesa
KOPbITbIHABI CTAaTUCTMKAHbI KOAAAHY apKbIAbI TEKCEPIAAIL. 3epTTey rMnoTe3achl Cbi3bIKTbIK, PErPECCUSIHbI
KOAAQHY apkbIAbl o = 0,05 MaHbI3ABIAbIK, AEHIeMiHAE TEKCEPIAAL. 3epTTey HaTUXKEAEPi SIAEKTPOHADIK,
KeW6aCLWbIAbIKTbIH, YAbIMABIK, BOHIMAIAIKKE alTapAbiKTan acep eTkeHiH kepceteai (R2 = 0,038,
B = 0,195, F(1632) = 24,977, p < 0,05). 3epTTeyae 3AEKTPOHADIK, KOLIGACIUbIABIKTbIH YAbIMABIK,
OHIMAIAIKKE alTapAblKTali acep eTKeHi TypaAbl KOPbITbIHAbI >KaCaAblHAbI. JKeke yHMBepcuTeTTepre
YMAbIMABIK, TMIMAIAIKTI apTThIPY XXKoHe 6oAallak, AaFAAPbICTapAa TMIMAIAIKTI apTThIPY YLLiH OKbITYLIbIAAD
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AAPAbI, BUPTYaAAbl KOMAHAQAABIK, 6AaCKapyAbl KoHe KALbIKTbIKTaH 6ackapy AaFAbIAApbIH ManAdaAaHyFa
yrpeTyre 6acbiMAbIK, 6EPY YCbIHBIAADI.

Tyiin ce3aep: UMPPAbIK TEXHOAOTMSIAAD, DAEKTPOHAbIK, KOWO6ACWIbIAbIK, YAbIMAACTbIPYLLIbLIABIK,
TnimaiAik, COVID-19 naHAeMMsChbl.
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AHaAM3 POAM DAEKTPOHHOTO YNpPaBAEHUS
B NnoBbllLeHnn 3ppeKTMBHOCTH OpraHu3aLmi
B ycaoBusix naHaemumn COVID-19 Ha toro-3anaae Hurepum

B ycaoBusIX umMdpoBM3aLMM AAS AOCTMXKEHMSI OOAbLLErO ycrexa HeoOXOAUM AMAEp, OPUEHTU-
POBaHHbIN Ha TEXHOAOIMMK, KOTOPbIN BAMSET Ha MOBEAEHME, MCMOAb3YS MepeAoBble MHPOPMaALMOH-
Hble TEXHOAOTMU AAs obecrieveHns 3(h(EKTUBHOCTM OpraHM3aummn, 0CO6eHHO BO Bpemst MaHAeMum
COVID-19. B pAaHHOM MCCAEAOBAHUM M3YYaAOCb SAEKTPOHHOE AMAEPCTBO U 3(P(PEKTUBHOCTb Opra-
Husaumm Bo Bpems naHaemmn COVID-19 B oTAeAbHbIX YHMBepCMTETax Ha toro-3anaase Hurepuun. B
YaCTHOCTU, MCCAEAOBAHME HaMpPaBAEHO HA aHAAM3 POAM SAEKTPOHHOIO AMAEPCTBA B 3(PEeKTUBHOCTM
opraHmzaumm. CO60p AaHHbIX OCYLLECTBASIACS C MOMOLLBIO CTPYKTYPUPOBAHHOM aHKETbI; AAS OTOOpa
PECrOHAEHTOB MCMOAb30BaAaCh MPOCTasi CAy4dariHas BbiOOpKa. AAS ONpPeAeAeHUs pasmepa BblOOPKM
MCMoAb3oBaAach popMyAa pasmepa Bblibopkn Tapo SImaHe, koTopas cocTtaBuAaa 713 veaoBek M3 00-
e YMCAEHHOCTU HaceAaeHus B 1845 yeaoBek. B kavecTBe CTaTUCTUYECKMX MHCTPYMEHTOB MCCAEAO-
BaHMS MCMOAb30BaAMCb OMMCATeAbHas M MHpepeHUMaAbHas CTaTucTmka. buorpadumyeckne aaHHble
PECNOHAEHTOB aHAaAM3MPOBAAUCH C MOMOLLIbIO OMMCATEAbHOM CTAaTUCTMKM, @ TMroTe3a npoBepsAach C
NMOMOLLbIO MH(PEPEHLMAAbHOM CTaTUCTUKK. [MnoTe3a nccaepO0BaHMS MpPoBepsSAaCb Ha YPOBHE 3Haum-
moctn oo = 0,05 c MCcnoAb3oBaHMEM AMHENHOWM perpeccuun. Pe3yAabTaTbl MICCAEAOBAHMS MOKA3bIBaIOT,
UYTO IAEKTPOHHOE AMAEPCTBO OKA3aA0 3HAUMTEAbHOE BAMSHME Ha 3(PeKTUBHOCTb OpraHu3aumm (R2 =
0,038, B = 0,195, F(1,632) = 24,977, p < 0,05). MccaepoBaHMe MPULLAO K BbIBOAY, UTO SAEKTPOHHOE
AVMAEPCTBO OKa3aA0 3HAaUMTEAbHOE BAMSHME HA 3(P(PEeKTMBHOCTb OpraHM3aLmm. bbiInO peKoMeHAOBaHo,
4YTOObI OTAEAbHbIE YHMBEPCUTETbI YAEASIAM NPUOPUTETHOE BHMMaHME 00yUeHMI0 CBOEro nperosaBa-
TEAbCKOI0 COCTaBa MCMOAb30BaHMIO LIMPPOBbIX MHCTPYMEHTOB, YNPABAEHWMIO BUPTYAAbHbIMM KOMaHAQ-
MM 1 HaBblKaM YAQAEHHOTrO YNPaBAEHUS AAS MOBbILLEHNS 3(h(PEKTUBHOCTU OPraHM3aLmn 1 MOBbILLEHNS
PE3YAbTAaTMBHOCTU B YCAOBUSIX BYAYLIMX KPU3MCOB.

KAroueBble cAoBa: UMPPOBbIE TEXHOAOIMU, SAEKTPOHHOE AMAEPCTBO, OpraHmM3aumoHHas addek-

TMBHOCTb, NaHaemms COVID-19.

Introduction

The advent and transmission of COVID-19 has
resulted in quick growth for numerous employees
who work from home, with little time and resources
to prepare this change (Maheshwari, et al 2024).
COVID-19 also affected companies and individuals
worldwide, posing new business challenges for or-
ganisations, such as working from home (Caligiuri,
et al., 2020). Numerous studies have indicated that
leadership has a greater impact on organisational ef-
fectiveness since the epidemic spread (Bailey and
Breslin, 2021; Contreras, 2021). According to Ata-
lan, (2020) global economic and social situations
have been impacted by the COVID-19 Pandemic
since 2019. Government across the globe promptly
implemented measures to suppress the transmission
rate by introducing measures like social distancing,
reducing physical contact by implementing lock-

downs and limiting community activities (Bonal. &
Gonzalez, 2020). Consequently, the strain on eco-
nomic conditions had a widespread effect in every
region, coupled with conditions that were worse
than before (Nyoma & Gede, 2023).

Meanwhile, organisation can only survive in a
well-structured and crises free environment, but it is
important to note that COVID-19 obstructed busi-
nesses and hindered organisations to be effective
and efficient especially their decision-making pro-
cess on account of the restriction (Oginni, Akpor-
Robaro & Oghenetega, 2020). That notwithstanding,
organisational effectiveness is the extent to which
organisation has recorded a milestone achievement
overtime. According to Mikelsone & Leila, (2016)
organisational effectiveness can be characterized as
multidimensional, and it has been realised that or-
ganisational effectiveness extends beyond the tra-
ditional predictors for success. However, numerous
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variables have been identified to be an influencing
factor of organisational effectiveness especially
during COVID-19 but for the purpose of this study
electronic leadership will be examined. Electronic
leadership connotes the ability for an individual to
use modern information technology to add value to
an organization. (Avalio et al. 2000) initially intro-
duced this notion, describing electronic leadership
as a socially beneficial process mediated by AIT
(advanced information technology) that results in
a change in attitudes, feelings, thinking, behavior,
and/or performance with people, groups, and/or
organizations. They further claimed that electronic
leadership may occur at any level of an organiza-
tion, encompassing both one-to-one and one-to-ma-
ny interactions via electronic platforms. This leader-
ship style came to reality during COVID-19 where
all businesses and institutions were short as result of
the pandemic. Moreso, in the literature today, elec-
tronic leadership has been identified as e-leadership,
electronic leadership and virtual leadership (Suna-
rsi et al, 2020: Restu and Wibowo, 2022: Nuha and
Lim, 2022).

According to Ojo et al., (2024) electronic lead-
ership is the ability to lead organisation successfully
through digital transformation. Electronic leader-
ship means leading by using advanced information
technology to support the existing organisational
structure. Carrefio (2014) views electronic leader-
ship as an influencing process mediated by AIT that
leads to changes in results. Furthermore, it is a new
leadership framework in which the head achieves
goals of leadership through digital collaboration
with teams spread across space and time, with the
electronic intermediary supported by computers
serving as the primary medium for interacting with
leader(s) and followers. The new perspective brings
new possibilities, challenges, and procedures (Car-
refio, 2014; Bush, 2020). Summarily, the reality of
this lockdown and limitations on community and or-
ganisations activities affected the effectiveness and
efficiency of all universities in Nigeria, at the same
time, it led to total lockdown and switch to virtual
leaning especially in Southwest, Nigeria.

Statement of the Problem

COVID-19 opened the eyes of many organisa-
tions to new style of work. Despite the fact that the
pandemic threatens life and businesses the threaten-
ing resulted to new business model which is normal
such as working from home, hybrid work and flex-
ible work arrangement. These work arrangements
may not be easily practiced without technological
driven individual. The ability for this individual to
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navigate and influence behaviour using technologi-
cal tools to connect employees far and near and en-
sure goals are met is refers to electronic leadership.
According to ElSawy et al., (2016) electronic lead-
ership is a new forms of communicating and organ-
ising, but this is far different from physical or tradi-
tional leadership such as transactional, democratic,
autocratic etc. reason been that it is not limited with
space and time and emphasis on the use of digital
asset and technologies. Despites it again, many or-
ganisations still find it difficult to practice it during
the pandemic; this affected the effectiveness and ef-
ficiency of many organisation. Poor knowledge of
technology, negative attitude toward technology and
poor perception of technology may be the reason for
not adopting electronic leadership (Ojo & Odebode,
2022).

However, it is important know that study of
this nature is scanty, for instance, Ojo et al., (2024)
examined the role of electronic leadership style on
employees work engagement, Elyousfi and Amitabh
(2021) analysed the effect of virtual leadership with
collaboration on remote collaborative effectiveness
in a public organization, Noor and Suhair (2022) in-
vestigated the role of electronic leadership in the ef-
fectiveness of organisation management. It is based
on this the study investigated electronic leadership
and organisational effectiveness during COVID-19
Pandemic in South-west Nigeria.

Research Question

To what extent will electronic leadership influ-
ence organisational effectiveness during COVID-19
in selected universities in Southwest, Nigeria?

Research Objective

The objective of the study is to investigate elec-
tronic leadership and organisational effectiveness
during COVID-19 in selected universities in South-
west, Nigeria.

Research Hypothesis

Electronic leadership will not significantly influ-
ence organisational effectiveness during COVID-19
in selected Universities Southwest, Nigeria.

Literature review

Concept of Electronic Leadership

Electronic leadership is the effective utiliza-
tion and integration of electronic and conventional
means of disseminating information. According to
Odebode et al., (2024) electronic leadership is the
style of leadership that operates in multiple dimen-
sions using technological tools. It comprises be-
ing aware of current information communication
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technology, strategically adopting new information
communication technology for oneself and the com-
pany, and demonstrating technical competency in
the ICTs selected (Wart et al 2016). As a result, ef-
fective e-leadership does not necessarily imply using
more ICTs; rather, it entails using ICTs when they
are beneficial for various reasons, using the most
appropriate and effective ICTs available in relation
to the value of various resources, using physically
present communication channels when appropriate,
and using ICTs effectively, such as when we would
distinguish a good face-to-face speaker from a poor
one on a variety of grounds. Competent e-leaders
use a range of information and communication tech-
nologies in an array of environments, but they also
incorporate them with in-person techniques, identify
the most effective ones for the right uses, and are
proficient in their usage (Wart et al., 2016).

Researchers such as Rudito and Sinaga (2017)
and Oberer and Erkollar (2018) have diverse per-
spectives on the issue of electronic leadership. Some
researchers define electronic leadership as giving di-
rection and instructions over the Internet (Holtmann,
2011). Also, dgital leadership was described as the
ability of a leader to use cutting-edge information
technology to influence people’s and groups’ atti-
tudes, feelings, ideas, behaviours, and performance.
According to Caulat (2010), virtual leadership is the
phenomena of one individual purposefully influenc-
ing other members of an organization in a setting
where most interactions take place over the phone
and through computers.

Concept of Organizational Effectiveness

Organizational effectiveness has been referred to
as one component of organizational performance as
it is the degree to which a particular organization is
accomplishing its planned goals and objectives, or,
to put it succinctly, goal achievement (Lee, 2003).
Lewin (2000) expounded on the notion of organi-
zational effectiveness, stating that it is a term that
is nearly universally employed by academics and is
among the most extensively studied topics since the
inception of organizational theory. Despite consid-
erable consensus, there is still a great deal of varia-
tion in how this idea is operationalised. The method
of achieving goals without wasting organizational
resources is known as organizational effective-
ness. Organizational effectiveness, corresponding to
management scholars, has been described as setting
objectives, allocating resources, and assessing if the
objectives were accomplished.

According to Yankey et al. (2003), organisa-
tional effectiveness is established by how well it

performed during the process and how successfully
it accomplished its stated goals. Additionally, Malik
et al. (2011) revealed that organizational effective-
ness is a condensed notion that is nearly impossible
to quantify. The organization adopts proxy measures
that may be used to indicate efficiency in place of
using its own metrics to assess performance. How-
ever, it is important to note that effectiveness of staff
of universities depend on the approach of leadership
introduced during crisis. Electronic leadership has
been proven effective and efficient especially dur-
ing crisis (Noor and Suhair, 2022). Electronic lead-
ership enhances organisational effectiveness by en-
abling faster communication, greater flexibility and
improved collaboration. Sunarsi et al., (2020) noted
that organisational effectiveness is a modern context
increasingly depend on leader’s ability to integrate
electronic tools with sound leadership behaviours to
drive performance and long-term success.

Theoretical review

The underpinning theory for this study was
Adaptive Structuration Theory (AST) which was
initially proposed by Giddens (1984), but its most
influential development came from DeSanctis and
Poole (1994). The theory emerged from Giddens’
Structuration Theory, which focuses on the inter-
play between individual actions and social struc-
tures. DeSanctis and Poole adapted Giddens’ ideas
to explain how information technology is used in
organizations and how it shapes and is shaped by
organizational structures. AST primarily focuses on
understanding how individuals and groups use, in-
terpret, and adapt technological structures, empha-
sizing that technology and organizational structures
are co-constructed through social practices. The
theory suggests that technology both influences and
is influence by social action, emphasizing human
agency in shaping technological outcomes. AST is
grounded in several key assumptions, one of which
is the concept of human agency. It assumes that
individuals within an organization are not passive
recipients of technological systems, but rather ac-
tive agents who interpret and adapt technology to
fit their needs (DeSanctis & Poole, 1994). Addition-
ally, AST assumes that structures whether techno-
logical or social are neither fixed nor deterministic.
Instead, they are seen as dynamic and subject to
change through the continuous interaction between
human actors and technology. It also assumes that
technology is not inherently good or bad; its impact
on organizations depends on how it is used. Lastly,
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AST proposes that both social structures (such as
organizational norms) and technological systems
(such as software or hardware) must be understood
in their interdependent relationship to explain orga-
nizational behaviour and change. The adoption of
ICT for teaching, research and administration re-
mains a challenge, applying AST it offers a theo-
retical view to understand how electric leadership
influence the effectiveness of organisation. This
connection underscores that effective electronic
leadership in Nigerian universities must be adaptive
and context-sensitive, guiding the iterative shaping
of technology and organisational structure.

Empirical review

Electronic leadership and Organizational Effec-
tiveness

Nuha and Lim (2022) carried out a research on
Effectiveness, electronic leadership styles and Skills
in E-Business. This study examined effectiveness
of e-leadership and skills in e-business and how it
influenced performance of employees. Aualitative
techniques accompany with secondary means of
data collection was employed. Also, open ended
questionnaire was created to collect data from the
respondent which serves as primary means of data
collection. The result of the study revealed that
coaching in electronic leadership is the most effec-
tive style to increase effectiveness. The study there-
fore concluded that training, skills, experience are
encouraged for effective practices of team to ensure
organisational goals are met. Bandana et al., (2018)
investigated leadership role and effectiveness which
was carried out on food processing company in In-
dia. The aim of the study was to examine the rela-
tionship between various leadership styles and or-
ganisational effectiveness in india food processing
companies. Primary source of data collection was
employed using structured questionnaire. the sample
size consists of two hundred and twenty-seven (227)
was used for the study. Study’s outcome showed
that employees leadership style and supervisor had
a positive impact on organisational effectiveness in
an Indian processing food industry. The study con-
cluded that strong relationship exists between lead-
ership style and effectiveness of organisation.

The influence of electronic leadership style,
service of organisation effectiveness in Indonesian
school was carried out by Sunarsi et al., (2020). The
study adopted qualitative research method using
smart PLS version 3.0 as a processing tools. Online
questionnaire was used to collect data using snow-
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balling sampling techniques. The result of the study
shows electronic leadership, organisational effec-
tiveness and quality service significantly impacted
the performance of teachers in Indonesian schools.
Conclusion of the study stated that electronic lead-
ership, effectiveness of organisation and quality
service influenced the performance of teachers in
Indonesia significantly. The study concluded that e-
leadership, organizational commitment and service
quality significantly influence school performance.
Leidner (2017) examine effectiveness of leadership
in global digital team. Purpose of the study was to
identify factors related to effective team leadership
in digital team environment. The use of secondary
means of data collection was adopted for the study.
Effective team leaders were able to handle paradox
and contradiction by balancing different leadership
responsibilities, according to the study’s findings.
It was concluded that detailed and prompt commu-
nication should be embraced. The work of Oginni,
Ayantunji, Lanre-Babalola, and Balogun (2022) on
employee silence and industrial conflict in union-
ized organisations using Lagos State as the unit of
analysis corroborated this, however, drew the at-
tention of leaders to the silence from employees to
avoid hoarding of information that may be inimical
to the overall survival of the organisation.

Noor and Suhair (2022) investigated the effect
of digital leadership in the effectiveness of manag-
ing organisation. The study adopted the descriptive
exploratory approach, 160 respondents were sam-
ple, the study adopted questionnaire, personal inter-
view to collect data from the respondents. The result
revealed a strong statistical influence of electronic
leadership on effectiveness of organizational man-
agement. It was concluded that digital insight came
in with the highest score among the dimensions of
the study for all variables.

Elyousfi and Amitabh (2021) examined how
team dynamics and electronic leadership affected
the success of virtual teams at a public company.
The convenient sample and snow bow sample were
used for the purpose of this research. The study pop-
ulation stood at two hundred and twenty-two (224).
According to the study’s findings, electronic leader-
ship significantly impacted the quality of the job. It
was concluded that electronic leadership significant-
ly influenced work engagement. Ojo et al., (2024)
investigated the influence of digital leadership on
engagement of employees in Uniosun. Structured
questionnaire was the major means of collecting
data from the respondents, 117 respondents partici-
pated in the study, collected data was analysed by
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using descriptive statistics and inferential statistics.
The statistical tool that was used was T-test which
was used to run the analysis. It was therefore con-
cluded that employees work engagement will in-
crease when trust of a leader and effective commu-
nication of leader were adopted in the organization
since the study recorded positive influence of digital
leadership on engagement of employees.

Odebode et al., (2024) investigated influence of
digital leadership on organizational effectiveness
among staff of private university in Ogun State,
Nigeria. The aim of the study was to examine how
electronic style of leadership influenced the effec-
tiveness of organization during COVID-19 pan-
demic. The research design adopted by the study
was ex post-facto research design. Data was col-
lected using structured questionnaire. Simple ran-
dom sampling technics was used to select respon-
dents. The study utilised descriptive and inferential
statistics to analyse the data collected. The findings
revealed that electronic leadership significantly in-
fluenced the effectiveness of organisation during
COVID-19.

Methodology

Ex-Post Facto research design was considered
appropriate for the study. The study area consists
of three (3) selected Universities in South-west Ni-
geria namely, University of Lagos Akoka, Lagos
State, Osun State University, Osogbo and Covenant
University, Ota. The target population comprises of
academic staff. The justification for chosen these
universities was base on the fact that academic ac-
tivities were carried out virtually. Majorly online
during COVID-19. The population stood at one

thousand eight hundred and forty-five (1,845). This
figure was gotten from administrative department
of the selected universities, simple random sample
techniques and stratified sample techniques was ad-
opted to select respondents, the entire sample size of
the study was seven hundred and thirteen (713) using
Taro Yamane sample size formular. The methods of
data collection were structured questionnaire which
was divided into three parts namely: the first part
focused on the socio-demographic characteristics of
the respondent, the second section of the question-
naire entails information on electronic leadership
developed by (Elyousfi et. al., 2021) this scale has
five likert rating scale from Strongly Disagree (SD)
to Strongly agree (SA) with reliability coefficient of
0.78. The third section of the questionnaire compris-
es of information on organisational effectiveness de-
veloped by Trierweiller, (2012) the scale consisted
of five-point rating scale with Cronbach ‘s alpha of
0.91 as reported by the author of the scale. A pilot
study was conducted on the two scales to make sure
the instrument consistently measures the variables it
meant to measure. Both descriptive and inferential
statistics were adopted to analyse the data collected.
Descriptive was used to analysed the respondent in-
formation while inferential statistics was adopted to
analysed the stated hypothesis, specifically, linear
regression was used to analysed the hypothesis at
0.05 significant levels.

Results and discussion

Hypothesis Testing

Electronic leadership will not significantly in-
fluence organisational effectiveness in selected Uni-
versities South-west, Nigeria.

Table 1 — A Summary Table Showing the F ratio of the Predictive Influence of Electronic Leadership on Organisational Effectiveness

ANOVAa
Model | Sum of Squares | df | Mean Square | F | Sig.
1 | Regression | 13982.169 | 1 | 13082160 | 168368 | .000b
Residual 52484.727 | 632 | 83.045
Total | 66466.896 | 633
a. Dependent Variable: ORGANISATIONAL EFFECTIVENESS
b. Predictors: (Constant), ELECTRONIC LEADERSHIP

Source: Source: Author ‘s Field Survey (2024)
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Table 1 above revealed a significant prediction
of organisational effectiveness by the electronic
leadership variable. The F-statistic of F(1, 632) =
168.368, with a significant value which is less than
0.05, signifies that the entire regression model dem-
onstrates a high level of statistical significance in
terms of its goodness of fit. This is supported by the
fact that the calculated F-statistic (Fcal) surpasses
the critical F-value (Ftab). This result therefore,
suggests that electronic leadership significantly ex-
plains variance in organisational effectiveness. This
showed that with the introduction of electronic lead-
ership during COVID-19 the effectiveness of staff
in selected universities increases.

This study evaluated electronic leadership and
organisational effectiveness during COVID-19 Pan-
demic in selected University Southwest, Nigeria.
The first hypothesis stated that electronic leadership
will not significantly influence organisational effec-
tiveness during COVID-19 in selected Universities
Southwest, Nigeria. However, the results showed
that electronic leadership will significantly influence
organisational effectiveness in selected Universities
South-west, Nigeria. The findings concur to the out-
come of the research of Maheshwari, et al, (2024),
who affirmed that electronic leadership style was

positively significant to employee work outcomes in
higher education sector during COVID-19 and be-
yond in Vietnam. Also, the findings of Odebode et
al., 2024 concur with this study.

Conclusion and recommendations

This study has examined the importance of elec-
tronic leadership on organizational effectiveness
during the COVID-19 pandemic. The pandemic
acted as a catalyst for organisations to rapidly shift
to digital platforms, remote work, and virtual lead-
ership, providing a unique context to explore how
electronic leadership affects employee outcomes in
a crisis scenario. The critical role played by elec-
tronic leaders especially, during uncertainty like the
COVID-19 Pandemic in shaping organisational ef-
fectiveness as revealed by the study. Therefore, the
study recommended that management of the select-
ed Universities should prioritise training their aca-
demic staff on using electronic equipment, virtual
team management and remote management skills
for improved organisational effectiveness. Also,
the management of the selected universities should
equip their staff with technological tools so as to be
effective and efficient during and post crisis.

References

Avolio, B. J., Kahai, S., & Dodge, G. E. (2000). E-leadership: Implications for theory, research, and practice. The Leadership
Quarterly, 11(4), 615—-668. https://doi.org/10.1016/S1048-9843(00)00062-X
Avolio, B. J., & Kahai, S. S. (2003). Adding the “E” to E-Leadership: How it may impact your leadership style. Organizational

Dynamics, 31(4), 325-338.

Bailey, K. & Breslin, (2020). The COVID-19 Pandemic: What can we laearn from past research in organisation and manage-
ment? The International Journal of Management Review, 23(1), 59-78.

Bush T. (2020). Theories of Educational Leadership and Management, (5th Ed.). London: Sage. https://uk.sagepub.com/en-gb/
eur/theories-of-educational-leadership-and-management/book258644

Caligiuri, P., De Cieri, H., Minbaeva, D. (2020). International Human resource management insights for navigating the CO-
VID-19 pandemic: Implications for future research and practice. Journal of International Business Studies 51(2), 697-713 https://

doi.org/10.1057/s41267-020-00335-9

Contreras F., Baykal, E. and Abid., G. (2020). E-leadership and tele-working in times of COVID-19 and beyond: What we know

and where do we go. Frontiers in Psychology 11(2), 59-71.

El-Sawy, O. A., Kremmergaard, P., Amsinck, H., & Vinther, A. L. (2016). How LEGO Built the Foundations and enterprise
capabilities for digital leadership. Management Information System Quarterly Executive, 15(2), 22-31.
Holtmann, P., (2011). Virtual leadership in radical Islamist movements: Mechanisms, justifications and discussion. Working

Paper, 3(6), 1-14.

Maheshwari, G., Clarke, S., Nguyen, Q. A. N., McClelland, R., & Kunte, M. (2024). Effect of e-leadership on employees’
outcomes in the higher education sector during Covid-19 and beyond: A case study from Vietnam. Educ. Manag. Adm. Leadersh.

17(2), 1-28.

Oberer, B., & Erkollar, A. (2018). Leadership 4.0: Digital Leaders in the Age of Industry 4.0. International Journal of Organi-

zational Leadership.

Odebode, A. S., Ojo, S., Ayantoye, R., & Odofin, O. (2024). Influence of digital leadership on organizational effectiveness
among staff of private university in Ogun State, Nigeria. International Journal of Intellectual Human Resource Management, 5(2),

79-85.

34



A.S. Odebode et al.

Oginni B. O, Akpor-Robaro, M.O.M, & Gbakeji, Oghenetega (2020). Employee’s Involvement in Decision Making and Or-
ganisational Performance: A Study of some Selected Banks in Nigeria, International Journal of Intellectual Discourse (1JID), 3(1),
453 - 470,

Oginni, B. O., Ayantunji, O. L., Lanre-Babalola, F. O., & Balogun, A. R (2022). Influence of Employee silence on Industrial
Conflict in unionized organisations in Lagos State, Nigeria, Journal of Economy and Business, 3(2), 37-62

Ojo S., Olonade, Z. O., Odebode, A. S., and Lasisi, K. B. (2024). Influence of digital leadership style on employees work
engagement in Uniosun, Osun State, Nigeria. Christopher University Journal of Management and Social Sciences, 4(3), 136-146.

Restu, A. E. and Wibowo, J. T. (2022). Impact of coping stress, digital leadership and learning culture on employee engage-
ment of Millennial Generation in Ditpolair Polda Metro Jaya. Budapest International Research and Critics Institute-Journal 5(2),
12181-12190.

Rudito, P., & Sinaga, M. F. N. (2017). Digital Mastery. P. T Gramedia Pustaka, Utama.

Sunarsi, D., Rohaeni, N., Wulansari, R., Andriani, J., Muslimat, A., Rialmi, Z., & EndangKustini, E. (2020). Effect of e-
leadership style, organizational commitment and service quality towards Indonesian School performance. Systematic Review in
Pharmaceutical, 11(10), 472-481.

Trierweiller, N. (2012). Evaluating the organizational effectiveness with the item response theory: A Case Study in Information
and Communication Technology Companies. International Journal of Industrial Engineering and Operations Management, 14(5),
12-17.

Wart. M. V., Roman., A., Wang X. H, & Liu, C. (2016). Operationalizing the definition of e-leadership: Identifying the elements
of e-leadership. International Review of Administrative Sciences 10(1), 1-18.

Information about authors:

Adebayo Samson Odebode — PhD student, Research assistant, Osun State University (Osogbo, Nigeria, e-mail: adebayo2400@,
gmail.com)

Solomon Ojo — PhD, Associate Professor, Osun State University (Osogbo, Nigeria, e-mail: ojo.solomon@uniosun.edu.ng)

Toyin Solomon Olaniyan — PhD, Lecturer, Osun State University (Osogbo, Nigeria, e-mail: toyin.olaniyan@uniosun.edu.ng)

Abel Segun Adesanya — PhD, Senior Lecturer, Lagos State University of Science and Technology (Ikorodu, Lagos, Nigeria,
e-mail: adesanya.as@lasustech.edu.ng)

Aemopnap mypanvt monimem:

Aoebaiio Camcon Odebode — PhD cmyoenm, evinvimu Kvizmemrep, Ocyn wmamul yHueepcumemi (Ocoe6o ., Hueepus, e-mail:
adebayo2400@gmail.com)

Conomon Oogico — PhD, kayvimoacmuipwinean npogeccop, Ocyn wmamvl yHueepcumemi (Ocoebo k., Hueepus, e-mail: ojo.
solomon@uniosun.edu.ng)

Touun Conomon Onanusin — PhD, oxeimywnt, Ocyn wmamvl yHusepcumemi (Ococbo k., Hueepus, e-mail: toyin.olaniyan@
uniosun.edu.ng)

Abenv Ceeyn Adecansi — PhD, aza oxpimywsl, Jlacoc wmamwl 2ulivlm dicone mexnonoaus ynueepcumemi (Mkopooy k., Jlazoc,
Hueepus, e-mail: adesanya.as@lasustech.edu.ng)

Ceedenus 06 asmopax:

Aoebaiio Camcon Odebode — PhD-cmyodenm, nayunviii compyonux, Ynueepcumem wmama Ocyn (Ocozbo, Hueepus, e-mail:
adebayo2400@gmail.com).

Conomon Odco — PhD, accoyuuposannwiii npogeccop, Ynusepcumem wmama Ocyn (Ocozbo, Hueepus, e-mail: ojo.solomon@,
uniosun.edu.ng).

Touun Conomon Onanusin — PhD, cmapwuii npenooasamens, Yuusepcumem wmama Ocyn (Ocoebo, Hueepus, e-mail: toyin.
olaniyan@uniosun.edu.ng).

Abenv Ceeyn Aoecanss — PhD, npogeccop, cmapuiuii npenodasamens, Ynugepcumem Hayku u mexuoaoeuii wimama Jlaeoc
(Hropooy, Jlacoc, Hueepus, e-mail: adesanya.as@lasustech.edu.ng).

Received: 30 May 2025
Accepted: 20 December2025

35



ISSN 1563-0358; eISSN 2617-7161 The Journal of Economic Research & Business Administration. Ne4 (154). 2025 https://be.kaznu.kz

IRSTI 06.52.41 https://doi.org/10.26577/be202515444

D.M. Mukhiyayeva'* """, Wei Feng?

!Gumilyov Eurasian National University, Astana, Kazakhstan
*Northwest A&F University, Xinyang, China
*e-mail: dinara_muhiyaeva@mail.ru

FEATURES OF THE IMPLEMENTATION OF ESG PRINCIPLES
IN THE CORPORATE GOVERNANCE SYSTEM
OF CENTRAL ASIAN COUNTRIES

The article examines the specific features of implementing ESG principles into the corporate gover-
nance systems of Central Asian countries. The relevance of the topic is determined by the need to adapt
the national economies of the region to global sustainable development requirements and to increase
the transparency of corporate reporting. The aim of the study is to identify institutional differences, barri-
ers, and factors affecting the effectiveness of ESG transformation in the corporate sector of Central Asia.

The methodological basis of the study includes systemic, comparative-analytical, and institutional
approaches, as well as content analysis of regulatory and legal acts, corporate reports, and statistical data
from international organizations for the period 2019-2025.

The results showed that Kazakhstan has formed an institutionalized ESG model based on a devel-
oped sustainable finance infrastructure, Uzbekistan is implementing a state-centric model, while Kyr-
gyzstan, Tajikistan, and Turkmenistan are at the stage of institutional formation of the ESG agenda. The
key barriers identified include a lack of ESG expertise, a weak regulatory framework, limited financial
resources, and low business engagement.

The scientific value of the study lies in the development of a comparative model of ESG maturity for
the region, while the practical significance lies in formulating directions for improving corporate gover-
nance and sustainable financing.

Keywords: ESG, corporate governance, sustainable development, Central Asia, sustainable finance.

A.M. Myxusesa', Bert QeHr?

'A.H. T'ymnaeB atbiHaarbl Eypasus yATTbIK yHMBepcuTeTi, AcTaHa, KasakcraH
2ContycTik-baTbic yHuBepcuTeTi, CuHbsH, KbiTain Xaablk, Pecry6amkacsi
* e-mail: dinara_muhiyaeva@mail.ru

OpTanblk, A3usi eAAepiHiH, KOpropaTUBTIK 6ackapy XyHeciHe
ESG KaFuaaTTapbiH €Hri3y epekiueAikrepi

Makana OpTtanbik, A3us eapepiHiH, KopropaTmBTik 6Gackapy >xyreciHe ESG karmaaTTapbiH
EHri3yAiH epeKLIeAiKTepiH 3epTTeyre apHaAfaH. TakbIpbIMTblH ©3EKTIAIN alMakK, eAAEpiHiH YATTbIK,
3KOHOMMKaAApPbIH TypakTbl AAaMyAblH >kKahaHAbIK TaAanTapblHa OeriMAey >kK8He KOpropaTmBTIK
€CeNTIAIKTIH albIKTbIFbIH APTTbIPY KXKETTIAINIMEH aiKbIHAAAQAbL. 3epTTeyAiH, MakcaTbl — OpTaAbIk,
A3MAHbIH  KOPMOpaTUBTIK cekTopbiHAAFbl ESG-TpaHchopMaumsHbiH - TUIMAIAIFIHE  ecep  eTeTiH
MHCTUTYLIMOHAAABIK, alblpMaLLbIAbIKTapPAbl, KEAEPTIAEpAI XKoHe (haKTOpPAApPAbI aHbIKTaY.

3epTTeyAiH 8AICHAMAABIK, HETi3i XKYMEAIK, CAAbICTbIPMAAbI-TAAAAMAABIK, )KBHE MHCTUTYLIMOHAAADIK,
TaciAAepAil, COHaaM-ak, 2019-2025 XXbIAAAP apaAbIFbIHAAFbI XaAbIKAPAAbIK, YAbIMAAPAbIH, HOPMATUBTiK-
KYKbIKTbIK, akTiAepiHe, KOPNOpaTUBTIK ecenTepiHe XXaHe CTaTUCTUKAAbIK, AEPEKTEPIHE KOHTEHT-TaAAQY
SKYPri3yAl KaMTUABI.

HaTuxenep kepceTkeHaen, KasakcTaH TypakTbl Kap>KbIAAHABIPYAbIH AaMblFaH MH(PaKyPbIAbIMbIHA
CYMEHETIH MHCTUTYUMOHaAAaHFaH ESG MOAEAIH KaAbinTacTbipAbl, ©36eKCTaH MEMAEKETTIK-OPTAAbIK,
MOAEAIH >Ky3ere acbipyaa, an KpiprbidctaH, TexkikctaH >xeHe TypikmeHcTaH ESG kyH TopTibiHiH
MHCTUTYLIMOHAAADBIK, KAAbINTacy catbiCbiHAa Typ. ESG capanTamacbiHbIH >KeTicneywwiAiri, HopMaTUBTIK
6asaHbIH BACI3AIr, KAPXKbIAbIK, PECYPCTaPAbIH LUEKTEYAIri KoHe OM3HECTIH TOMEH AEHIreMAEri KaTbICybl
CUAKTbI HEri3ri KeAepriAep A€ aHbIKTaAAbI.

3epTTeyAiH FbIAbIMU KYHABIAbIFbI aiMak, YiliH ESG »eTiAyiHiH CaAbICTbIPMaAbl MOAEAIH 83ipAeyAe,
aA MPaKTUKaAbIK, MaHbI3AbIAbIFbI — KOPMOPATUBTIK GacKapy MeH TYPaKTbl Kap>KbIAQHAbIPYAbI XKETIAAIPY
GarbITTapblH TY>KbIPbIMAAYAQ KOPiHIC TabaAbl.

Tyiin cesaep: ESG, kopnopatmeTik 6ackapy, TypakThl aAamy, OpTabik A3us, TypakTbl
KApP>KbIAQHABIPY.
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Ocob6eHHOCTH BHeApeHus npuHumnos ESG
B CUCTEMY KOPMOPATUBHOIO yripaBAeHusi cTpaH LleHTpaAbHOM A3umn

CraTbsl NOCBSILLIEHA MCCAEAOBAHMIO 0COBEHHOCTEN BHeApPeHMs npuHumnos ESG B cuctemy kopriopa-
TUBHOIO yNnpaBAeHMs CTpaH LleHTpaAbHOM A3un. AKTYaAbHOCTb TeMbl 00YCAOBAEHA HEOOXOAMMOCTbIO
aAanTauMm HaLMOHAAbHbBIX SKOHOMMK PernoHa K rA06aAbHbIM TPEOOBAHUSAM YCTOMUMBOIO Pa3BUTHS U
MOBbILEHUIO MPO3PAYHOCTU KOPMOPATUBHOM OTUYETHOCTU. LleAb nccaepoBaHUs — BbISIBUTb MHCTUTY-
LIMOHaAbHble pa3Anumnsi, Gapbepbl 1 hakTopbl, BAMSIOLME Ha 3hdekTmBHOCTL ESG-TpaHcdopmaumm B
KopropaTMBHOM cekTope LleHTpaabHOM A3uu.

MeToaoAormMyeckasl OCHOBa MCCAEAOBAHMSI BKAIOYAET CUCTEMHbIN, CPAaBHUTEAbHO-aHAAUTUYECKUIA
U MHCTUTYLMOHAAbHbBIN MOAXOAbI, @ TaK)Ke KOHTEHT-aHaAM3 HOPMATMBHO-MPABOBbIX akTOB, KOpriopa-
TMBHbIX OTYETOB M CTaTUCTUUYECKMX AQHHBIX MEXXAYHApPOAHbIX opraHm3aumii 3a 2019-2025 rr.

Pe3yAbTatbl nokasaam, uyto KazaxcrtaH chopMMpPOBAA MHCTUTYLMOHAAM3MPOBaHHYO MoAeAb ESG,
OMMPAIOLLYIOCS Ha Pa3BUTYIO MHPPACTPYKTYPY YCTOMUYMBOIrO (hMHAHCMpPOBaHMs, Y30eKMCTaH peaamnsy-
€T roCyAAPCTBEHHO-LIEHTPUYHYIO MoAeAb, a KbiprbisctaH, TaaKMKncTaH M TypKMEHUCTaH HaXOASTCS
Ha CTaAMM MHCTUTYLIMOHAABHOIO CTaHoBAeHMS ESG-noBecTkn. BbisiBA€HHbIE KAIOUEBble 6apbepbl — He-
AoctaTok ESG-akcnepTtusbl, caabast HopmaTmeHas 6asa, orpaHMyYeHHble (OMHAHCOBbIE PECYPCbl M HMU3-

Kasi BOBA@YEHHOCTb BM3Heca.

HayuHasl UeHHOCTb MCCAEAOBAHMS 3aKAKOYAETCS B pas3paboTKe CpaBHUTEAbHON Moaean ESG-
3PEAOCTU AASI PEFMOHA, a MPaKTHUYecKast 3HaUMMOCTb — B (DOPMYAMPOBKE HarpaBAEHU COBEPLIEHCTBO-
BaHMS KOPINOPATMBHOIO YNPABAEHUSI U YCTOMUMBOrO (PUHAHCUPOBAHUS.

KaroueBble caoBa: ESG, koprniopaTMBHOe yripaBAeHUE, YCTOMUMBOE pa3BuTHe, LieHTpaAbHas Asus,

yCTOMuMBOE (pMHAHCHMPOBaHMeE.

Introduction

In the context of the global transformation of
economic and managerial systems, the principles
of sustainable development (Environmental, Social
and Governance — ESG) are becoming an integral
element of strategic planning and corporate gover-
nance. In recent years, the formation of ESG-orient-
ed models has acquired particular significance for
countries with emerging market economies, includ-
ing the states of Central Asia. The region is char-
acterized by a high dependence on resource-based
industries, a significant share of carbon-intensive
production, and limited access to sustainable devel-
opment financial resources, which determines the
need for a comprehensive implementation of ESG
principles in corporate and public practice.

The choice of the research topic is due to the fact
that, despite the growing interest in issues of sus-
tainable development and corporate responsibility
in the scientific and analytical literature, there is still
insufficient elaboration of the comparative aspects
of ESG implementation in Central Asian countries.
Existing studies generally focus on individual ele-
ments of environmental or social policy, while the
integration of ESG principles into corporate gov-
ernance systems is considered only fragmentarily.
Thus, a problematic situation arises, consisting in

the absence of a comprehensive analysis of the fac-
tors, mechanisms, and peculiarities of implementing
the ESG agenda in a regional context.

The relevance of the study is further reinforced
by the fact that, amid increasing climate risks and
international investors’ demands for transparency
in corporate reporting, the countries of Central Asia
are compelled to adapt their corporate governance
systems to the new principles of sustainability. On
the one hand, Kazakhstan, as the most developed
economy in the region, has demonstrated significant
progress — the introduction of a national carbon trad-
ing system, the development of a “green” bond mar-
ket, and the adoption of a strategy for achieving car-
bon neutrality by 2060 (Spankulova et al., 2025). On
the other hand, Uzbekistan, Kyrgyzstan, Tajikistan,
and Turkmenistan are only beginning to form the in-
stitutional foundations of ESG policy, facing barri-
ers such as a lack of data, weak business motivation,
and limited access to green financing (AIFC&GIP,
2024; Kabilovna & Nasriddinovna, 2024; Ismailak-
hunova et.al., 2025). These differences make the
Central Asian region a unique platform for analyz-
ing how corporate governance can contribute to the
transition toward a sustainable development model.

The theoretical foundation of the study is formed
by the works of domestic and foreign authors de-
voted to the problems of sustainable development,
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corporate social responsibility, and institutional reg-
ulation of ESG practices. In particular, the studies
of international organizations (UNDP, 2021) reflect
general approaches to assessing ESG integration;
however, the regional specifics of Central Asia re-
main insufficiently explored. The present study aims
to fill this gap.

The purpose of the research is to identify the
features of implementing ESG principles in the cor-
porate governance systems of Central Asian coun-
tries, to determine institutional differences, key bar-
riers, and factors influencing the effectiveness of
ESG transformation.

To achieve this goal, the following objectives
are set:

1. To analyze international and national ap-
proaches to the formation of ESG policies.

2. To conduct a comparative analysis of the de-
gree of ESG principles implementation in the five
countries of Central Asia.

3. To identify key factors determining differ-
ences in the level of ESG maturity of corporate gov-
ernance.

4. To determine the role of government regula-
tion, financial institutions, and business in promot-
ing ESG initiatives.

5. To formulate directions for improving ESG
practices in order to enhance the competitiveness
and attractiveness of investment in the region.

The object of the research is the corporate gov-
ernance systems of the Central Asian countries.

The subject of the research is the mechanisms,
instruments, and specific features of implementing
ESG principles within these systems.

The methodological basis is founded on system-
ic and comparative approaches, content analysis of
regulatory and strategic documents, as well as the
synthesis of analytical reports and statistical indica-
tors.

The research hypothesis assumes that the effec-
tiveness of ESG principles implementation in cor-
porate governance directly depends on the level of
institutional maturity of national economies, the de-
velopment of sustainable financing instruments, and
the interaction between the state and business within
the ESG agenda.

The scientific novelty of the study lies in iden-
tifying the regional characteristics of ESG transfor-
mation in the corporate sector of Central Asia and in
proposing a conceptual model for integrating ESG
principles into corporate governance, considering
the specifics of the region’s socio-economic devel-
opment.
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The practical significance of the research is that
the obtained results can be used in the development
of national ESG strategies, corporate sustainability
codes, as well as for educational and analytical pur-
poses is assessing the maturity of ESG practices in
developing economies.

Literature review

In recent years, the principles of ESG (Environ-
mental, Social, and Governance) have taken a central
place in the global sustainable development agenda,
becoming the foundation of a new model of corpo-
rate governance and investment policy. Contempo-
rary research demonstrates that the integration of
ESG factors into company strategies contributes to
the creation of long-term value, reduces investment
risks, and increases business resilience to external
shocks (Tariq, 2024). ESG transformation is viewed
not only as an instrument of environmental and so-
cial responsibility but also as a factor that enhances
the effectiveness of corporate governance and busi-
ness transparency.

In academic literature, ESG is interpreted as a
combination of ethical, economic, and managerial
factors that influence enterprise development strat-
egy. The shift from a profit-centric approach to a
comprehensive consideration of environmental,
social, and governance criteria is viewed as a nec-
essary condition for sustainable growth (Luo et al.,
2024). ESG is commonly conceptualized through
three fundamental dimensions: environmental — re-
lated to emission reduction and resource efficiency,
social — encompassing equality, human capital de-
velopment, and labor rights, governance — linked to
transparency and accountability in managerial deci-
sions (Li et al., 2021).

Studies by foreign authors emphasize that the
successful integration of ESG principles requires
institutional support from the state, adaption of cor-
porate governance mechanisms to ownership struc-
tures, and the implementation of reporting standards
aligned with international systems such as GRI,
SASB, and IFRS S1/S2 (Dinh & Calabro, 2018;
Mahmood et al, 2018). It is also noted that board-
level oversight and the integration of ESG indica-
tors into strategic planning and risk management
processes have become essential components of ef-
fective corporate governance (Rashid, 2018).

Empirical research confirms the relationship
between ESG and increased innovation potential,
transparency, and financial performance. Evidence
shows that a high level of ESG disclosure contrib-
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utes to improvements in both social and economic
indicators of companies (Alsayegh et al., 2020).
Similarly, research demonstrates that the integration
of ESG principles into corporate practice enhances
investor confidence and reduces the risk of corpo-
rate conflicts, particularly in developing market
countries (Rasool et al., 2025).

International experience demonstrates that the
implementation of ESG principles in corporate gov-
ernance can be achieved through clearly structured
regulatory mechanisms and standardized require-
ments for non-financial disclosure. For example,
in the European Union, the regulatory framework
includes the Corporate Sustainability Reporting Di-
rective (CSRD), which obliges companies to treat
sustainability as an integral part of corporate report-
ing (Miller, 2025). Companies falling under CSRD
are required to disclose a wide range of ESG indica-
tors — from greenhouse gas emissions and resource
use to risk management, social policies, and corpo-
rate governance mechanisms — in accordance with
the European Sustainability Reporting Standards
(ESRS). These standards aim to ensure comparabil-
ity, reliability, and materiality of ESG information,
thereby strengthening the accountability of boards
of directors and senior management for sustainable
development (Leal Filho et al., 2025).

Japan represents another illustrative example of
institutionalizing ESG disclosure within the corpo-
rate governance system. In 2022, the Sustainability
Standards Board of Japan (SSBJ) was established
and mandated to develop national sustainability re-
porting standards aligned with the international ap-
proach of the International Sustainability Standards
Board (ISSB) (SSBJ, 2025).

In 2025, the SSBJ published the first national
sustainability disclosure standards. The new pack-
age includes a general-purpose standard and two
thematic standards — «General Disclosures» and
«Climate-related Disclosures». These standards
were designed to be functionally aligned with IFRS
S1 and IFRS S2, ensuring the comparability of Japa-
nese reporting with international practice.

An important milestone in the development of
Japan’s ESG regulatory system was achieved earlier,
in 2023, when the Financial Services Agency (FSA)
introduced a mandatory requirement for all public
companies to include a sustainability-related section
in their annual securities reports. These disclosures
must correspond to the four key components recom-
mended by the Task Force on Climate-related Finan-
cial Disclosures (TCFD): governance, strategy, risk
management, metrics and targets (EY, 2023).

This set of reforms reflects Japan’s transition
from a hybrid «comply or explain» model to a more
stringent and institutionalized system of ESG dis-
closure regulation. The creation of national SSBJ
standards and the mandatory TCFD-aligned disclo-
sures increase the transparency of corporate report-
ing, strengthen investor confidence, and establish
conditions for long-term sustainable corporate gov-
ernance (Schumacher et al., 2020).

Another example is the Korea Exchange (KRX)
in South Korea, which in 2021 published ESG Dis-
closure Guidelines aimed at encouraging listed com-
panies to provide ESG information. In recent years,
the government and regulatory authorities have also
taken steps toward a transition from voluntary to
mandatory disclosure: key documents such as the
K-ESG Guideline and the national K-Taxonomy
have been developed, and the process of introducing
mandatory ESG reporting and sustainable finance
has begun (Matanle et al., 2025). South Korea’s leg-
islative measures are aimed at increasing transpar-
ency, reducing ESG-related greenwashing risks, and
aligning corporate governance standards with inter-
national practice (IFRS Foundation, 2023).

A comparative analysis of these models shows
that the EU’s approach is oriented toward strict in-
stitutionalization — mandatory reporting, unified dis-
closure standards, double materiality of ESG risks,
and board-level responsibility. In contrast, Asian
models (Japan, South Korea) combine voluntary
and mandatory measures, flexible regulation, mar-
ket incentives, and a gradual expansion of cover-
age, making them more adaptable for companies in
emerging economies.

The international experience demonstrates vari-
ous institutional models of ESG integration, which
form an important benchmark for assessing the ma-
turity and development trajectory of ESG systems
in Central Asia.

In the countries of Central Asia, the transition
towards ESG principles is gradually moving be-
yond declarative statements and becoming an in-
tegral part of strategic management. Over the past
five years, interest in sustainable development has
significantly increased among government institu-
tions, the financial sector, and corporate businesses
(Devi et al., 2024). The growing importance of ESG
is also linked to its role as a key indicator of cor-
porate sustainability and investment attractiveness
(Duque-Gristales & Aguilera-Caracuel, 2021). This
trend is driven not only by the global emphasis on
environmental and social responsibility but also by
the growing dependence of national economies on
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foreign investments, where ESG serves as a key cri-
terion for assessing corporate sustainability and risk.

The region, however, is characterized by pro-
nounced institutional heterogeneity. Kazakhstan
acts as a leader, forming the regulatory, financial,
and infrastructural foundation for the development
of ESG practices (Kuanova et al., 2023). On Uz-
bekistan and Kyrgyzstan, the implementation pro-
cess is carried out mainly through the adaptation of
national strategies to the Sustainable Development
Goals, with the support of international organiza-
tions (Cui et al., 2025). Tajikistan and Turkmeni-
stan are at the initial stage of ESG agenda formation,
where environmental and social policy issues are be-
ing integrated into broader economic modernization
programs. Thus, the Central Asian countries dem-
onstrate varying levels of ESG maturity, determined
by a combination of internal reforms and external
institutional pressure.

In the context of Central Asia, ESG initiatives
acquire particular importance due to the region’s
structural challenges — climate vulnerability, re-
source dependence, and institutional heterogeneity.
The Central Asian countries demonstrate varying
levels of ESG system maturity: Kazakhstan and Uz-
bekistan are forming institutional platforms, Kyr-
gyzstan and Tajikistan are developing basic regu-
latory mechanisms, while Turkmenistan adheres
mainly to declarative approaches.

Kazakhstan demonstrates the most significant
progress in the region in promoting ESG principles.
National companies are transitioning to a sustain-
able management model that combines economic
and socio-environmental priorities. The country
has established a “green” bond market, developed
a carbon trading system, and adopted a strategy to
achieve carbon neutrality by 2060 (Zinetullina et al.,
2025). Despite this progress, research shows that key
barriers remain insufficient ESG literacy, limited re-
sources, and fragmented regulation, which require
further strengthening of the institutional framework
and wider involvement of small and medium-sized
enterprises (SMEs) (Kuur et al., 2024). At the same
time, the disclosure of ESG information in Kazakh-
stan’s financial market remains largely voluntary
and unsystematic, which reduces data reliability and
hinders the formation of unified and transparent re-
porting (Azretbergenova et al., 2023).

In Uzbekistan, there is an observable shift from
declarative ESG policies to their institutionalization
(Shaislamova & Kudratova, 2024). Government
programs stimulate the development of sustainable
practices, partnerships are being established with
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international financial institutions, and specialized
sustainability departments are being formed within
the corporate sector. In Kyrgyzstan and Tajikistan,
the ESG agenda is at an early stage of development,
with the main focus on renewable energy, social
protection, and climate change adaption (Komen-
dantova et al., 2022). Turkmenistan is taking its first
steps, focusing on energy efficiency and environ-
mental modernization; however, institutional, and
regulatory support remains limited.

The existing literature confirms the growing in-
terest in ESG principles as an instrument of sustain-
able development but also highlights the need for
further research aimed at a comprehensive compari-
son of national models for implementing ESG prin-
ciples within the corporate governance systems of
Central Asian countries. The present study fills this
gap by focusing on institutional features, barriers,
and mechanisms for adapting ESG practices in the
regional context.

Methodology

The methodological basis of the study is found-
ed on an interdisciplinary approach that combines
theoretical, comparative-analytical, institutional,
and empirical methods. The research was conducted
in several stages, which ensured the systematic na-
ture of the analysis and the reliability of the obtained
results.

At the first stage, a theoretical and methodologi-
cal analysis of the ESG concept was carried out in
the context of sustainable development and corpo-
rate governance. Using the method of historicism,
the evolution of the concepts of “sustainable devel-
opment” and “ESG agenda” in global practice was
traced. Content analysis of scientific publications
and analytical materials made it possible to iden-
tify key approaches to assessing the effectiveness of
ESG policies, as well as to reveal gaps in existing
research related to the institutional characteristics of
the Central Asia region.

At the second stage, empirical data were col-
lected and systematized, including official national
strategies, regulatory and legal documents, corpo-
rate ESG reports of leading companies from Ka-
zakhstan, Uzbekistan, Kyrgyzstan, Tajikistan, and
Turkmenistan, as well as analytical reviews by in-
ternational organizations (UNDP, 2023, EDB) for
the period 2019-2025. The collected materials were
classified into three categories: environmental, so-
cial, and governance components of corporate man-
agement.
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At the third stage, comparative-analytical and
institutional methods were applied, allowing for the
identification of the features of state regulation of
ESG practices, the degree of business and financial
institution involvement, and the differences in the
level of institutionalization of ESG systems across
the countries of the region. Content analysis of stra-
tegic and corporate documents made it possible to
determine the priority directions of ESG integration
and the key barriers to their development.

At the fourth stage, methods of statistical gener-
alization and structural analysis were applied. There
methods ensured the systematization of quantita-
tive indicators such as the volume of investments in
“green” projects, the share of companies publishing
non-financial reports, indicators of carbon intensity,
and the scale of development of sustainable financ-
ing instruments. The obtained data made it possible
to identify trends in the formation of ESG institu-
tions and to assess the dynamics of their develop-
ment in a regional context.

The final stage included synthetic and interpre-
tative analysis aimed at forming a comprehensive
understanding of the influence of ESG principles
on the corporate governance system and developing
recommendations for their further implementation.
The application of a systemic approach made it pos-
sible to consider ESG as interrelated components of
a unified model of sustainable corporate develop-
ment that ensures the integration of environmental,
social, and governance factors into corporate strat-
egy.

The methodological framework of the study is
based on a combination of qualitative and quantita-
tive methods that ensure the scientific validity and
reproducibility of the results. The application of a
multi-stage analysis made it possible to objectively
assess the current state of the ESG agenda in the
countries of Central Asia and to formulate the con-
clusions.

Results and discussion

Kazakhstan holds a leading position in Cen-
tral Asia in the implementation of ESG principles
and the development of sustainable finance infra-
structure. The advancement of ESG is being car-
ried out through legislative reforms, institutional
mechanisms, and the active involvement of the fi-
nancial sector. A key role is played by the Astana
International Financial Centre (AIFC) and its Green
Finance Centre (GFC), which account for approxi-
mately 80% of the regional green finance market.

Between 2020 and 2024, the volume of sustainable
financing in Kazakhstan reached UDS 1.389 billion,
with the majority of bond issuances undergoing in-
ternational verification. The Green Climate Fund
(GCF) also contributes significantly to the develop-
ment of green initiatives, supporting three projects
with a total value of USD 173 million (AIFC&GIP,
2024).

Kazakhstan has also become the first country in
the Commonwealth of Independent States (CIS) to
implement a national carbon trading system, cov-
ering nearly half of all CO, emissions. The system
includes 135 companies operating 212 facilities,
making it one of the most advanced in the region
(AIFC, 2025). Within the framework of the Strat-
egy for Achieving Carbon Neutrality by 2060, in-
vestments totaling USD 610 billion are planned,
reflecting the transition toward a low-carbon and
innovation-driven economy (Zhakiyev et al., 2023).
Kazakhstan demonstrates a strategic shift from a
carbon-intensive model to an innovation-oriented
and environmentally sustainable economy, making
it a key actor in regional climate policy.

According to PwC (2024), Kazakhstan shoes
the highest level of managerial engagement in ESG
among Eurasian countries: in 69% of companies,
ESG implementation is overseen by top manage-
ment, in 52% by boards of directors, and one-third
of companies already have specialized departments
and committees. More than half of the companies
have adopted ESG strategies, a quarter of which in-
clude specific KPIs. This indicates a transition from
declarative measures to the systemic integration of
ESG into corporate governance.

The combination of institutional support, finan-
cial sector engagement, and international partner-
ships forms a model in which Kazakhstan serves as
a regional hub of ESG leadership, combining eco-
nomic growth with climate responsibility.

In contrast to Kazakhstan, where the imple-
mentation of ESG principles is driven primarily by
the private sector and financial institutions, in Uz-
bekistan sustainable financing is developing mainly
within the framework of a state-centered model. The
government acts as the main driver of ESG integra-
tion, employing tools of strategic planning, regu-
latory frameworks, and the issuance of sovereign
bonds.

Uzbekistan issued bonds linked to the Sustain-
able Development Goals (SDGs), raising USD 235
million in 2021 for social and infrastructure projects
(Jumaniyazov et al., 2025). In 2023, the country also
mobilized around USD 337 million through debut
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“green” bonds denominated in the national currency
with the support of UNDP. In 2024, the Ministry
of Finance issued two tranches of sovereign SDG
bonds worth EUR 600 million and EUR 500 million,
marking the transition to a regular practice of sus-
tainable borrowing (Yudina, 2025). The increased
investor interest reflects growing confidence in Uz-
bekistan’s ESG instruments, despite the persisting
country risk.

At the corporate level, a gradual formation of the
private segment of sustainable finance is being ob-
served. The institutional framework is also actively
evolving. Uzbekistan became the second country in
the region, after Kazakhstan, to develop its own tax-
onomy, thereby strengthening its position in shaping
the regional green capital market.

According to PwC (2024), 46% of companies in
the country demonstrate an understanding of ESG
principles, although half of respondents assess their
economic impact as moderate. Responsibility for
ESG lies mainly with boards of directors and top
management, while specialized structures remain
underdeveloped — reflecting a transitional stage of
corporate practice from declarative acknowledg-
ment to institutionalization.

Although financial performance remains a busi-
ness priority, growing attention is being paid to so-
cial issues such as working conditions, education,
and employee safety, while the environmental com-
ponent is being integrated more slowly. However,
the expansion of government programs and interna-
tional cooperation is creating favorable conditions
for ESG-driven innovations.

Uzbekistan’s model combines state leadership
with the gradual involvement of the private sector,
transforming ESG instruments into a foundation for
economic modernization and strengthening invest-
ment resilience.

In the countries of Central Asia, where state insti-
tutions play a dominant role in regulating economic
processes, the formation of the ESG agenda is pro-
gressing unevenly. Kyrgyzstan, Tajikistan, and Turk-
menistan demonstrate an initial stage of institution-
alizing sustainable development, with key attention
focused on climate policy, energy transition, and the
creation of elements of regulatory infrastructure. Un-
like Kazakhstan and Uzbekistan, where sustainable fi-
nance has already acquired corporate and investment
forms, is these countries ESG functions primarily as
an instrument of governmental and donor-driven cli-
mate policy (Skolkovo, 2022).

In Kyrgyzstan, since 2023, the regulatory and
institutional framework for sustainable finance has
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been under development. The National Bank ap-
proved the Roadmap for Sustainable Finance and
the Implementation of ESG Principles, which pro-
vides for the integration of ESG risks into banking
supervision, adaption to international reporting stan-
dards IFRS S1-S2 and ISSB, as well as strengthen-
ing the resilience of the financial sector. An impor-
tant step was the adoption of the ESG Guide by the
Kyrgyz Stock Exchange (KSE), compliance with
which has become mandatory for public companies
under the “comply or explain” principle. This deci-
sion promotes transparency and improves the qual-
ity of non-financial reporting, aligning the corporate
sector with international GRI and SASB standards
(Ismailakhunova et.al, 2025).

However, as noted by the European Bank for
Reconstruction and Development, corporate gover-
nance maturity remains low: the number of indepen-
dent board committees is limited, and non-financial
reporting is often formal in nature. At the same time,
the launch of the first sustainable finance instru-
ments on the KSE and the preparation for the issu-
ance of green bonds create the foundation for the
development of the local ESG capital market. In the
climate sphere, Kyrgyzstan has committed to reduc-
ing greenhouse gas emissions by 15.97% by 2030,
which gives the ESG agenda a strategic orientation
and links it to the country’s national commitments
under the Paris Agreement (Davtyan & Khachikyan,
2024).

In Tajikistan, the environmental component of
ESG holds a dominant position due to the structure
of the country’s energy balance, in which more than
90% of electricity is generated by hydroelectric
power plants (Kosowska & Kosowski, 2022). This
dependence on hydropower resources simultane-
ously reduces the carbon footprint and increases
climate risks associated with seasonality and gla-
cial melting. According to the updated Nationally
Determined Contribution (NDC), the country has
committed to reducing greenhouse gas emissions
by 30-40% unconditionally, and up to 50% with in-
ternational support, by 2030. These goals are sup-
ported by plans to modernize major hydroelectric
stations, improve energy efficiency, and develop
sustainable agriculture. The National Bank of Ta-
jikistan, together with international partners, is
implementing initiatives for the introduction of sus-
tainable finance principles; however, the absence of
unified standards for non-financial reporting and the
low level of corporate sector transparency limit the
potential for attracting green investments. The main
prospects are associated with the integration of ESG
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criteria into large hydropower megaprojects, which
could enhance their compliance with international
environmental and social standards.

Turkmenistan remains one of the most closed
economies in the region, where ESG integration
faces significant institutional barriers. The country’s
economy continues to rely on hydrocarbon exports,
which account for more than 90% of foreign curren-
cy revenues, creating a contradiction between eco-
nomic priorities and environmental commitments
(Iwaszczuk et al., 2021). In its updated Nationally
Determined Contribution, Turkmenistan announced
its intention to reduce greenhouse gas emissions by
20% by 2030 (Penjiyev, 2024). The country lacks
both a national ESG strategy and stock market,
which restricts the development of corporate report-
ing and transparency. Despite these limitations, the
government has initiated several modernization ef-
forts in the fuel and energy sector, with a particular
focus on energy efficiency and the gradual adoption
of renewable energy technologies. In cooperation
with UNDP and the Global Environment Facility,
Turkmenistan has launched a number of projects
aimed at promoting energy-efficient practices and
introducing solar energy solutions in selected sec-
tors, signaling the country’s cautions steps toward
diversifying its energy mix and strengthening en-
vironmental management (UNDP, 2021; UNDP,
2023).

Common features for Kyrgyzstan, Tajikistan,
and Turkmenistan include the fragmented nature of
the regulatory framework, low engagement of the

private sector, limited competencies in non-financial
reporting, and dependence on international institu-
tions. ESG development occurs mainly in the form
of individual climate and energy initiatives, while
corporate institutionalization remains at an early
stage. At the same time, the formation of national
taxonomies, the growing activity of central banks,
and the involvement of international partners create
the preconditions for a transition from project-based
initiatives to a systemic model of ESG governance.
These processes reflect the gradual integration of
the countries into the regional architecture of sus-
tainable development in Central Asia, where ESG is
becoming an instrument for institutional moderniza-
tion and enhancing investment attractiveness.

Despite the emergence of several progressive
initiatives, the countries remain at an early stage
of ESG transformation. The lag is determined by a
combination of structural factors — limited institu-
tional capacity, dependence on external financing,
underdeveloped financial markets, and insufficient
transparency of the corporate sector. In the context
pf weak economic diversification and dominant
state regulation, the ESG agenda is perceived more
as an external requirement than as an internal mana-
gerial necessity, which slows down the formation of
sustainable corporate practices.

Summarizing the analysis across the five coun-
tries of the region, it is possible to identify both
common and specific features in the formation of
ESG systems. Their comparative characteristics are
presents in Table 1.

Table 1 — Comparative analysis of ESG maturity in Central Asia countries

Indicator Kazakhstan Uzbekistan Kyrgyzstan Tajikistan Turkmenistan
Level of E . .
eve' o - SG High Medium Low Low Low
maturity
Type of ESG Institutionalized, State-centered, . Climate-centered, Declarative,
. .. Emerging, regulated .
model market-oriented transitional project-based resource-based
Broad
implementation of | Expansion of ESG . . Fragmentary SG.co.mponents
. L Initial stage, pilot . . limited to
Corporate ESG strategies and practices in the . implementation .
. . . . . projects and formal . environmental
implementation reporting under | public and banking in energy and .
reports . initiatives of state-
GRI and SASB sectors agriculture .
owned companies
standards
tainable fi . . .
Sl(lises:rls(t))neizaltliaorilce’ Green and SDG Financial sector, | Renewable energy, | Energy efficiency,
Main ESG focus corporate ’ | binds, development | climate adaption, water resource reduction of
p of climate finance green bonds management methane emissions
governance

Note — complied by the authors based on the source (Skolkovo, 2022; AIFC&GIP, 2024)
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A comparison of the Central Asian countries
makes it possible to distinguish three conditional
levels of ESG practice maturity. Kazakhstan is
forming a sustainable model with institutional sup-
port and active corporate participation; Uzbekistan

High level

Medium level

Low level

is in the process of consolidating its regulatory and
market framework; while Kyrgyzstan, Tajikistan,
and Turkmenistan remain at the initial stage of im-
plementation, relying mainly on external initiatives.
This hierarchy is illustrated in Figure 1.

KAZAKHSTAN
institutionalized, market-oriented model

UZBEKISTAN
state-centered model transitioning
toward market integration

emerging, donor-dependent model

Figure 1 — Pyramid of ESG maturity levels in Central Asian countries
Note — complied by the authors

High level — Kazakhstan. The country has estab-
lished an institutionalized ESG system that includes
legally defined standards of sustainable finance, a
functioning infrastructure through the AIFC, and
active participation of the corporate sector. Kazakh-
stan demonstrates integration of ESG principles into
corporate governance, strategic planning, and in-
vestment processes.

Medium level — Uzbekistan. This level is charac-
terized by a transition toward a comprehensive ESG
management model, where the state plays a key role
in forming regulatory frameworks and stimulating
the sustainable capital market through the issuance
of sovereign and corporate bonds. The corporate

sector is gradually becoming involved in the process
of institutionalization.

Low level — Kyrgyzstan, Tajikistan, and Turk-
menistan. In these countries, the ESG agenda remains
fragmented, and the implementation of sustainable
development principles depends mainly on interna-
tional financial institutions and donor programs. Cor-
porate practice is at an early stage, and the institu-
tional framework is still in the process of formation.

To develop recommendations for improving
the effectiveness of ESG integration in the Central
Asian countries, key institutional barriers and cor-
responding measures to overcome them were identi-
fied (Table 2).

Table 2 — Key barriers to ESG implementation and recommended development directions in Central Asian countries

companies

Country Key barriers to ESG implementation Recommended measures and development directions
— Introduction of a national certification system for ESG
— Lack of qualified ESG specialists experts
— High cost of auditing non-financial reporting |- Development of the domestic “green” bond market
Kazakhstan |- Fragmentation of data-disclosure standards — Harmonization of reporting standards with GRI and

— Uneven ESG implementation among regional

IFRS S1/82
— Support of regional ESG projects through grant
mechanisms
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Continuation of the table

Country Key barriers to ESG implementation

Recommended measures and development directions

— Limited institutional coordination between
ministries
Uzbekistan |- Insufficient depth of corporate reporting

— Weak participation of SMEs in ESG initiatives
— Low liquidity of the sustainable-finance market

— Creation of a unified ESD-regulation center

— Mandatory implementation of non-financial reporting
for state-owned companies by 2026

— Competence-building programs for SMEs

— Stimulation of the issuance of corporate ESG
instruments

— Lack of unified statistical data and
sustainability indicators
— Weak regulatory framework

— Development of a green taxonomy and ESG
methodological recommendations
— Expansion access to ESG financing through

hydrocarbon sector
— Low transparency and data availability

Kyrgyzstan | _ Dependence on donor financing development banks

— Limited resources of regulators and — Creation of ESG education centers
supervisory authorities — Institutional strengthening of regulators
— Limited institutional capacity — Integration of ESG principles into state energy and
— Insufficient private-sector involvement climate programs

Tajikistan | — Lack of corporate reporting and systematic — Attracting the private sector through tax incentives
monitoring — Creation of a national ESG register of companies
— Insufficient verification of ESG indicator data |— Support for independent auditing and monitoring

— Development of a national ESG strategy
— Closed corporate sector — Expanding participation in international climate
— Lack of ESG regulation initiatives
Turkmenistan |- High concentration of the economy in the — Increasing transparency of state-owned companies in the

energy sector
— Creating an independent center for ESG statistics and
monitoring

Note — complied by the authors

The analysis revealed common institutional and
human resource barriers for all countries in the re-
gion, with their nature and depth depending on the
level of ESG maturity. Kazakhstan and Uzbekistan
are focused on improving regulation and corpo-
rate instruments, while Kyrgyzstan, Tajikistan, and
Turkmenistan are in the process of developing basic
regulatory, educational, and analytical mechanisms.
The implementation of the proposed measures will
make it possible to build a phased model of ESG in-
tegration in Central Asia, considering national char-
acteristics and sustainable development priorities.

Conclusion

The conducted study aimed to identify the spe-
cific features of ESG principle implementation in
the corporate governance systems of Central Asian
countries, as well as to analyze institutional differ-
ences, barriers, and factors determining the effec-
tiveness of ESG transformation. To achieve this
goal, systemic, comparative-analytical, institutional,
and empirical methods were applied, ensuring the
comprehensiveness of the analysis and the reliabil-
ity of the conclusions. The methodological frame-

work of the study was based on a combination of
qualitative and quantitative tools, including content
analysis of regulatory acts, corporate reports, and
statistical data from international organizations for
the period 2019-2025.

The results of the research confirmed the hy-
pothesis that the effectiveness of ESG principle
implementation in corporate governance directly
depends on the level of institutional maturity of na-
tional economics, the development of sustainable
financing mechanisms, and the degree of interaction
between the state and business. The analysis showed
that different models of ESG integration have been
formed in the Central Asian countries, reflecting
their economic and institutional characteristics.

Kazakhstan acts as the regional leader, having
established a developed infrastructure of sustainable
finance and a regulatory framework that includes
carbon trading, a green bond market, and a strategy
for achieving carbon neutrality by 2060. Uzbekistan
implements a state-centered model in which the key
role belongs to government institutions and interna-
tional partners actively developing the market for
ESG instruments. Kyrgyzstan, Tajikistan, and Turk-
menistan are at the stage of ESG agenda formation,
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where institutionalization processes remain frag-
mented and depend largely on international support.

The comparative analysis made it possible to
identify three levels of ESG maturity:

- High level (Kazakhstan) — institutionalized,
market-oriented model;

- Medium level (Uzbekistan) — state-centered
model transitioning toward market integration;

- Low level (Kyrgyzstan, Tajikistan, and Turk-
menistan) — emerging, donor-dependent model.

The study also identified a system of institution-
al and structural barriers characteristic of the region.
For countries with a higher level of ESG maturity
(Kazakhstan and Uzbekistan), the main challenges
remain the need to standardize non-financial report-
ing, develop ESG expertise, and engage regional
companies. For countries with a lower level of ma-
turity (Kyrgyzstan, Tajikistan, and Turkmenistan),
the key issues include limited institutional resourc-
es, a weak regulatory framework, dependence on
donor programs, and low business involvement. De-
spite these differences, common challenges for all
countries include a shortage of qualified personnel,
insufficient ESG data, and the need to consolidate
regulatory frameworks.

In this regard, the strategic directions for devel-
opment are:

- Forming a unified approach to national ESG
standards and harmonizing them with international
systems (GRI, IFRS S1/S2);

- Developing human capital by training ESG
specialists and creating national centers of excel-
lence;

- Encouraging the corporate sector to adopt vol-
untary and then mandatory non-financial reporting;

- Developing a regional platform for coopera-
tion and exchange of best practices in sustainable
finance;

- Strengthening the role of financial institutions
in promoting ESG instruments and climate invest-
ments.

Thus, the conducted study made it possible to
summarize the features and levels of ESG institu-
tionalization in the Central Asian countries, identify
the patterns of their development, and outline the
key directions for improving corporate governance
in the context of sustainability. The obtained results
contribute to the development of scientific knowl-
edge about ESG transformation processes in emerg-
ing economies and can be used in the formulation
of national ESG strategies, corporate sustainability
codes, and educational programs.

Prospects for further research are associated
with an in-depth analysis of the influence of ESG
factors on companies’ innovation activity, finan-
cial stability, and the investment attractiveness of
the region, as well as with the development of in-
tegrated ESD maturity indices for monitoring the
dynamics of corporate transformations. In the long
term, the implementation of the proposed measures
will make it possible to build an effective ESG
management model that combines economic ef-
ficiency, environmental responsibility, and social
justice, ensuring the transition of Central Asian
countries toward a sustainable and competitive
economy of the future.
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FIRM INTERNATIONALIZATION STRATEGY IN THE CONTEXT
OF DIGITIZATION: MANAGERIAL INSIGHTS BASED
ON Al INVESTMENT

Rapid digitalization has changed how firms organize production, manage information, and operate
across national borders, raising growing interest in how digital technology shapes international expan-
sion. While existing studies have discussed the role of digital transformation in firm performance, em-
pirical evidence on how specific digital investments relate to firm internationalization remains limited,
particularly in emerging-market contexts.

Using panel data from Chinese A-share listed companies between 2015 and 2024, this study ex-
amines the relationship between artificial intelligence (Al) investment and firm internationalization. A
fixed-effects regression model is employed to account for unobserved firm heterogeneity, and a series
of robustness checks are conducted to ensure the stability of the results. Firm internationalization is
measured by overseas income, while Al investment captures firms’ engagement in digital transformation.

The empirical results show that firms with higher levels of Al investment tend to generate greater
overseas income, indicating a positive association between digital investment and internationalization.
This relationship remains stable across alternative model specifications and sample adjustments. In ad-
dition, firm size and profitability are positively related to internationalization, suggesting that resource
availability and financial capacity support overseas expansion. By contrast, firms experiencing rapid
growth in the domestic market are less active internationally, reflecting potential trade-offs in strategic
focus.

Overall, the findings provide firm-level empirical evidence on how digital investment relates to in-
ternationalization outcomes. The results also suggest that digital transformation is more likely to support
international expansion when it is aligned with firms’ resources, technological capabilities, and organi-
zational structures, rather than treated as an isolated technological initiative.

Keywords: digital transformation, international management, artificial intelligence, internationaliza-
tion strategy, Chinese firms.
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LindbpraHAbIpY XKaFAQMbIHAAFbI KCIMOPbIHAAPAbIH, MHTEPHALLMOHAAAAHY CTPATErUsIChbI:
MHBECTULMSAAAP HETi3iHAE )KacaHAbI MHTEAAEKTKE 0aCKaPYLUbIAbIK, KOPbITbIHAbIAAD

JKeAeAAeTIAreH  UM(PAAHABIPY  BHAIPICTI  YMbIMAQCTBIPY,  akmapaTTbl  0ackapy >KeHe
KOMMaHMSAAPAbIH KbIBMETIH YATTbIK, LLIEKAPAAAH TbIC XKY3€re acblpy TOCIAAEPIH ©3repTTi, 6YA LMMPABIK,
TEXHOAOTMSIAAPAbIH  OM3HECTIH XaAbIKapaAblK, KEHEIIHE KaAal ocep eTeTiHIHE KbI3bIFyLIbIAbIKTbI
aApTTbIpAbl. AereHMeH KOAAAHbICTaFbl 3epTTeyAep LMEPPAbIK TpaHCOPMALMSIHbIH KOMMaHUSAAQPABIH,
TUIMAIAIrIHE BCepiH KeHiHEeH TaAKblAAMAbI, HakKTbl LUMQPAbIK, MHBECTULMIAAPABIH, (UPMaAapAbl
MHTEPHALIMOHAAAAHABIPYMEH KaAai GaniAaHbICTbl €KEHAIT TypaAbl SMMMPUKAABIK, ADAEAAEP LUEKTEYAI
GOABIN KaAaAbl, 8Cipece Aamylibl HapbIKTap XarAanibIHAQ.

bya 3eptTeyae 2015-2024 »bIAAAP ApaAbIFbIHAAFbI A-aKLIMSIAQP HapbIFbIHAQ Ti3IMAEATEH KbITANABIK,
KOMIMAHUSIAAPABIH, TMaHEAbAIK AepekTepi HeridiHAe »>kacaHAbl MHTeAAekTke (Al) mHBecTUuMaAap
MEH KOMMAHUSIAAPABIH  MHTEPHALIMOHAAAAHABIPY AEHreii  apacbiHAAFbl  OalAaHbIC TaAAAHAAbI.
bakpbiraHOANTBIH (DMPMaAbIK, FETEPOreHAIAIKTI ecenke aAy yiliH TypakTbl acepAepi 6ap perpeccus
MOAEAI KOAAQHbIAGAbI, COHAAM-AK, aAbIHFAH HOTMXKEAEPAIH CeHIMAIAINiH pactay yuwiH Oipkarap
TYPaKTbIAbIK, TEKCepyAepi >Kypridiaeai. KoMnaHnsiAnapAblH MHTEPHAUMOHAAAAHABIPY AEHIeni LeTeAAiK
KipicTep KeAemiMeH eAlleHeAl, an Al MHBECTUUMSIAAPbI KOMMaHUSIAAPAbIH, LM PABIK, TpaHcdopMaums
npouecTepiHe KaTbICy ABPEeXXeCiH KepceTeA.

IMNUPUKAABIK, HOTUXKEAEP >KacaHAbl MHTEAAEKTKE WHBECTMUMS AEHreri >KOFapbl KOMMAHMSAAP
LIETEAAIK KipICTEPAIH XKOFapbl KOAEMIH aAyFa 6eriM ekeHiH kepceTeal, OyA UMMPABIK, MHBECTULIMSAAD
MEH MHTEPHALMOHAAAAHABIPY apacbiHAAFbI OH GaMAaHbICTbI KepceTeai. ByA 6arAaHbIC MOAEABAEPAIH
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6Garama cunaTTamaAapbiH NanAaAaHy XXeHe YATIHI Ty3eTy kesiHae cakTaraAbl. COHbIMEH KaTap, KOM-
MaHUSIHbIH MOALLEPI MEH OHbIH KipICTIAIK AEHreni MHTepHaUMOHAAAAQHABIPYMEH OH GaiAaHbICTbl, OYA
XaAbIK@PaAbIK, 3KCMAHCUSIHbI KOAAQYAAFbl PeCypCTapMeH KamMTamMacbi3 €Ty MeH Kap>KbIAbIK, MYMKiH-
AIKTEPAIH poAiH kepceTeai. COHbIMEH KaTap, iLWKi HapblKTa XXbIAAAM 6CYAI KOPCeTETiH KOMMaHusAap
XaAbIKapaAbIK, HapbikTapAa a3 6@ACEHAIAIK TaHbITaabl, OYA CTpaTErmsAbiK, 6GaCbIMAbIKTapAA bIKTUMAA
KoMmrara keayAi (trade-off) kepceteai.

JKaAnbl aAFaHAQ, 3epTTey HaTUXKeAepi UMMPAbIK, MHBECTULMSAAAPAbIH KOMMAHUSAAPAbI MHTEpPHA-
LUMOHAAAQHABIPY HOTMXKEAEPIMEH KaAai GarAaHbICTbl €KEHAIT TypaAbl (pMPMAABIK, SMIMPUKAABIK, AS-
Aeapep bepeai. HaTumxkeaep coHbIMeH KaTap LUMGPAbIK, TpaHCOpMaLMs OKLLIaYAaHFaH TEXHOAOTUSIABIK,
6acTtama peTiHAE KapacCTblpPbIAMaii, KOMMaHUSHbIH PECYPCTAPbIMEH, OHbIH TEXHOAOTMSIAbIK, MYMKIHAIK-
TepiMeH XaHe YIMbIMABIK, KYPbIAbIMbIMEH KEAICIAreH XaFAafAapAa XaAblKapaAbIK, SKCNaHCUsIFa kebipek
bIKIMAA eTeTiHIH KepCeTeAi.

Ty#iH ce3aep: LUMPPAbIK TpaHCHOPMALIMS, XaAbIKAPaAAbIK, MEHEAXKMEHT, KaCaHAbl MHTEAAEKT, MH-
TepPHALUMOHAAAQHABIPY cTpaTernachl, Kbitar KacinopbiHAApbI.

A. LzsH, b. Myxameanes”

Kasaxckuii HauMoHaAbHbIN yHUBEpPCUTET UM. aab-Dapabu, Aamatsl, KasaxcraH
*e-mail: bmukhamediyev@gmail.com

CTpaTel’Mﬂ UHTEpHAUMOHAAU3 AL NN npeAnpmlTuﬁ B YCAOBMUSX u,ud)posusau,uu:
ynpaBA€HYeCKHe BbIBOAbI HAa OCHOBe MHBeCTMUMﬁ B MCKYCCTBeHHbIﬁ UHTEAAEKT

YckopeHHas umMgpoBM3aLms M3MEHMAQ Crnocobbl OpraHM3aumm NpomM3BOACTBA, YNPABAEHUS WH-
dhopmMaLmen 1 OCyLLEeCTBAEHNS AEITEAbHOCTM KOMMAHUI 3a NMpeAeAamMn HaUMOHAAbHBIX FPaHuL, YTO
YCUMAMAO MHTEPEC K TOMY, Kak LM(OPOBbIE TEXHOAOT MM BAUSIIOT HA MEXKAYHAPOAHYIO 3KCMaHCUIO GM3He-
ca. HecMOTp$ Ha TO, UTO B CYLLECTBYIOLWIMX MCCAEAOBAHUSIX LLMPOKO 0OCYKAAETCS BAMSIHME LUMPOBON
TpaHcdopMaumm Ha 3hPEKTUBHOCTb AESITEABHOCTU KOMIMaHMIA, SMIMPUYECKME AOKa3aTeAbCTBa TOrO,
Kak1M 06pa3oM KOHKPETHbIE LMPOBbIe MHBECTULIMM CBSI3aHbI C MHTEPHALMOHAAM3aLmein (P1pM, ocTa-
IOTCS OrpaHryeHHbIMU, OCOOEHHO B KOHTEKCTE PA3BMBAIOLLIMXCS PbIHKOB.

B AQHHOM MCCAEAOBAHMM Ha OCHOBE MAHEAbHbIX AQHHbIX KMTaMCKMX KOMMaHMIA, KOTUPYIOLLMXCS
Ha pbiHKe A-akumii, 3a nepmoA 2015-2024 rr. aHaAM3MpPYyeTCs B3aMMOCBSI3b MEXAY MHBECTULIMSMU B
MCKYCCTBEHHbI MHTEAAEKT (Al) M ypOBHEM MHTEPHALMOHAAM3ALIMU KOMMAHUIA. AAs yueTa HeHabAlAae-
MOV (PMPMEHHON reTeporeHHOCTU MCMOAb3YETCS MOAEAb PErpeccnn ¢ PUKCMPOBaHHbIMK 3hbdekTamm,
a Tak>Xe MPOBOAMTCS Cepusi MPOBEPOK HA YCTOMUMBOCTb AAS MOATBEPXKAEHUS HAAEXKHOCTU MOAYYEH-
HbIX PE3YAbTATOB. YPOBEHb MHTEPHALMOHAAM3ALIMM KOMMAHUI U3MEPSETCS 06beMOM 3apyOesKHbIX AO-
XOAOB, B TO Bpems Kak MHBeCTMLMKM B Al OTpakaloT CTeneHb BOBAEUYEHHOCTM KOMMAHUI B MPOLLEeCcChl
uMdpoBON TpaHCOPMALIMM.

IMNMpUYEcKue pesyAbTaTbl MOKa3blBAKOT, YTO KOMMaHUK C BOAEe BbICOKUM YPOBHEM MHBECTULMIA
B UCKYCCTBEHHbIN MHTEAAEKT, KaK MPABMAO, MOAYUAIOT BOAEe BbICOKMI 06bEM 3apyOEsKHbIX AOXOAOB,
YTO CBMAETEABCTBYET O MOAOXMTEABHOM CBA3M MEXAY LIMPOBbIMU MHBECTULIUSIMU U MHTEPHALMOHA-
Am3aumen. AaHHas B3aMMOCBSI3b COXPaAHAETCS NMPW MCMOAb30BAHMM aAbTEPHATMBHbIX CrieLmdmKaumii
MOAEAEN U KOPPEKTUPOBKE BbIGOPKM. Kpome TOro, pasmep KOMMaHUM M ypOBEHb ee MpUObIAbHOCTU
MOAOXKMTEABHO CBSI3aHbl C MHTEPHALMOHAAM3ALMEN, UTO YKa3blBaeT Ha POAb PECYPCHOW obecreyeH-
HOCTM M (DMHAHCOBBIX BO3MOXKHOCTEN B MOAAEPKKE MEXAYHAPOAHOM 3KCMaHCMK. B TO »ke Bpems Kom-
NaH1M, AEMOHCTPUPYIOLLME ObICTPbINA POCT Ha BHYTPEHHEM PbIHKE, MPOSIBASIOT MEHbLLYIO aKTUBHOCTb
Ha MEXAYHAPOAHbIX PbIHKaX, YTO OTpaXkaeT BO3MOXHbIM Komrnpomucc (trade-off) B cTpaternueckmnx
npropuTeTax.

B ueAoM pe3yAbTaTbl MCCAEAOBAHWMS MPEAOCTABASIOT (DUPMEHHO-OPUMEHTUPOBAHHbIE 3MMIMpPUYe-
CKMe AOKA3aTeAbCTBa TOr0, KakMm 06pasomM LmndpoBble MHBECTULMM CBSI3aHbl C Pe3yAbTaTamu MHTEp-
HauMOHAAM3aLMM KOMMaHWi. [ToAyYeHHble BbIBOAbI TakXKe CBUAETEAbCTBYIOT O TOM, UTO LmdpoBas
TpaHchopmaums ¢ 6OAbLLEN BEPOSITHOCTbIO CIOCOBCTBYET MEXKAYHAPOAHOM 3KCMAHCKMU B TEX CAyYasiX,
KOrAQ OHa COraacoBaHa € pecypcamm KOMMaHuM, ee TEXHOAOTMYECKMMM BO3MOXHOCTSIMM M OpraHm3a-
LMOHHOM CTPYKTYPOM, a HE pacCMaTpUBAETCS Kak M30AMPOBaHHAs TEXHOAOrMYecKas MHMULMATMBA.

KatoueBble cAoBa: umdpoBas TpaHCOpMaLME, MEXAYHAPOAHbBI MEHEAXKMEHT, MCKYCCTBEHHBbIN
WMHTEAAEKT, CTpaTerng MHTepHaLMOHaAM3aLMK, KUTANCKME KOMMAHWUM.
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Introduction

The expansion of the digital economy has gradu-
ally altered firms’ production processes, organiza-
tional structures, and competitive strategies. (Plekha-
nov et al., 2023). With the continuous development of
the digital economy, digital transformation increas-
ingly shapes how firms reorganize internal processes,
reduce coordination frictions, and support cross-de-
partmental decision-making (Vial, 2019). Existing
studies have examined the economic consequences
of digital transformation, focusing primarily on firm
performance and innovation outcomes.

Existing research has mainly focused on tradi-
tional determinants of internationalization such as
firm size, ownership structure, institutional distance
and market conditions. Recent research has begun to
focus on the importance of digitization, but system-
atic firm-level empirical evidence on how specific
digitization investments translate into international
market outcomes remains fragmented, particularly
in the context of emerging economies.

This limitation is particularly evident in the
study of Chinese firms. Over the past decade, China
has developed into one of the world’s major digi-
tal economies, and many firms have increased their
Al investment, data analytics, and digital platforms.
At the same time, Chinese firms expanding into in-
ternational markets face institutional differences,
competitive pressures, and uncertainty related to
changes in the global economic environment. Under
these conditions, it remains unclear whether digi-
tal transformation helps firms improve their inter-
nationalization outcomes, particularly in emerging
economies.

This study examines the relationship between
digital transformation and firm internationalization.
Specifically, it focuses on whether firm-level invest-
ment in Al is associated with internationalization
outcomes, measured by overseas income. Al invest-
ment is used as an observable indicator of digital
transformation, as it more directly reflects firms’ en-
gagement with digital technologies than composite
indices or qualitative descriptions.

The research object of this study consists of
Chinese A-share listed companies during the period
2015-2024. These firms operate in a rapidly digitiz-
ing environment and disclose standardized financial
information, which allows for firm-level panel anal-
ysis. Using this sample, the study examines whether
Al investment is related to firms’ international ex-
pansion and provides empirical evidence relevant to
internationalization strategies in the digital era.

Literature review

The impact of digital transformation on firm
internationalization: Prior studies document that
digital technologies influence firms’ operations in
industries such as energy, mining, and manufactur-
ing, albeit through different mechanisms. (Ionascu
et al., 2005) emphasize the importance of institu-
tional distance (including normative, regulatory and
cognitive dimensions) in shaping international busi-
ness strategies. As firms expand globally through
digital means, they navigate through different
regulatory environments and normative expecta-
tions. This broader understanding of institutional
factors becomes increasingly important. In terms of
industry-specific impacts, (Dragicevi¢ et al., 2019)
emphasize that digital transformation in the min-
ing industry involves a fundamental reassessment
of strategy, value streams and operating models. In
particular, it has a significant impact on customers,
partners and employees. As well, (Balashova et al.,
2019) discuss how digital technologies enable new
ways of communicating with consumers and trans-
form the energy industry by developing advanced
digital platforms to maintain competitive advan-
tage. (Gutman et al., 2019) further explore the role
of digital transformation in improving operational
efficiency and strategic management. They propose
simulation models to assess the combined impact of
internal and external environmental factors on busi-
ness value. This kind of models is useful for firms
operating internationally as they help to understand
complex interactions and support strategic decision
making in a rapidly digitizing environment. Further-
more, (Tuan et al., 2021) showed that digital trans-
formation streamlines business processes such as
cash accounting and document digitization, which
improves operational efficiency and decision-mak-
ing. This is in line with the general trend of digitizing
core business activities to support international op-
erations. As stated by Ochara (2016) who illustrated
how social firms can utilize online platforms to ex-
pand market reach and increase sales, exemplifying
digital transformation at the firm level. (Murahovs-
caia, 2021) conducted a study on the development
of logistics infrastructure, an important component
of international business operations. He noted that
digital technologies help to optimize operational
activities and people management at regional and
global levels. This emphasized the importance of
digital infrastructure in supporting seamless inter-
national supply chains and logistics. The study by
(Chintalapati et al., 2021), exemplified how digital
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technologies are reshaping marketing strategies for
more targeted and efficient participation in interna-
tional markets. They categorize marketing activi-
ties into digital, content, experiential, operational,
and research themes, highlighting the multifaceted
impact of digital transformation on firms’ global
competitiveness. In the international business envi-
ronment, digital transformation is a catalyst for stra-
tegic alignment, operational efficiency and market
expansion. It entails adapting to institutional differ-
ences, industry-specific changes and infrastructure
developments, ultimately shaping the future trajec-
tory of global business operations.

The role of artificial intelligence in internation-
alization: Integrating Al into business operations is
increasingly seen as a key factor in improving com-
petitiveness and supporting internationalization ef-
forts. (Sharp, 2018) highlighted that disruptive tech-
nologies such as Al are fundamentally transforming
the workplace by introducing advanced analysis,
algorithms and robotics, challenging traditional hu-
man roles and driving organizational change. This
technological change is seen as a catalyst for orga-
nizations to maintain a competitive edge in a fast-
moving global environment. To support this view,
(Strusani et al., 2019) present the potential of Al to
augment human intelligence and revolutionize ac-
cess to products and services, especially in emerg-
ing markets. They argued that private sector solu-
tions utilizing Al are essential for the promotion of
innovative business models, more efficient service
delivery and increased competitiveness in local
markets, thus facilitating international expansion.
In terms of national strategies, (Fatima et al., 2020)
analyzed how countries can use Al to modernize
the public sector and improve industry competitive-
ness. Their content analysis of strategic plans shows
a focus on responsible data and algorithm manage-
ment, governance and capacity development. This
is critical to creating an environment that is condu-
cive to both business development and international
engagement. Furthermore, the role of Al in specific
industries highlights its importance in business
competitiveness. (Indriasari et al., 2019) explored
Al and big data analytics in the Indonesian banking
industry, demonstrating how digital innovation can
improve customer experience and operational effi-
ciency. This is a key factor in maintaining a com-
petitive edge in the international market.Artificial
intelligence-driven customer relationship manage-
ment can improve sustainable business performance
by strengthening relationship capital and organiza-
tional coordination (Wang et al., 2020; Rehman &
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Anwar, 2019). (Roy, 2021) examined the use of Al
in workforce management in India, noting that Al
tools are transforming the HR function and have the
potential to reshape the global labor market. (Baoth-
man, 2021) further noted the disruptive impact of
Al on legal contracts. He believed that firms need to
develop tailored Al strategies to optimize legal pro-
cesses and contractual efficiencies, which are criti-
cal for international business operations. Finally,
(Trad, 2021) explored educational and conceptual
frameworks to support Al-driven business transfor-
mation. The study pointed to models that integrate
Al with business architecture and educational sys-
tems. These frameworks are critical for fostering
innovation, ensuring responsible Al deployment,
and maintaining firm agility in a competitive global
environment. These studies paint a picture of Al as
more than just a technological tool; it emerges as
a strategic enabler that helps firms innovate, plan,
adapt to specific industries, and build the capabili-
ties necessary to compete beyond domestic borders.
As a result, the integration of Al is positioned as
a key driver for businesses to thrive in the global
economy.

Firm internationalization management strategy:
Strategic corporate management in the context of
internationalization covers a multifaceted approach.
These include innovation, functional coordina-
tion, human resources, risk management, branding,
project maturity and knowledge sharing. A foun-
dational framework is provided by (Miller, 1992),
who suggested that risk management is at the core
of an effective international management strategy.
Firms must develop a comprehensive approach to
the multifaceted risks inherent in global operations.
(Gerybadze et al., 2010) emphasized the importance
of technology strategy and innovation management
in global business research centers. They suggested
that innovation practices are critical to sustaining
international growth. More specifically, technologi-
cal innovation and disclosure practices significantly
influence the ability of firms to expand globallyln
an increasingly globalized marketplace, firms must
strategically coordinate multiple functional areas to
sustain competitiveness. The integration of techno-
logical, financial, and operational functions enhanc-
es firms’ ability to adapt to international market de-
mands (Gerybadze et al., 2010; Vial, 2019). (Chen
et al., 2015) found that flexible HRM can enhance
innovation performance by improving organization-
al learning capabilities. This suggests that adaptive
HR practices can help to enhance firms’ innovation
and international competitiveness. At the same time,
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the role of internal capabilities in supporting global
strategies is emphasized. Risk management is an-
other key element which is influenced by organiza-
tional culture and leadership. (Yilmaz et al., 2017)
explored how firm risk management fits with stra-
tegic management and organizational culture. They
pointed out that effective ERM practices can cope
with the uncertainty of international markets. Rehm-
an and Anwar (2019) noted that formal risk manage-
ment mediates between business strategy and SME
performance. This suggests that strategic risk prac-
tices are critical for achieving superior international
market outcomes. Brand management has become
a powerful tool in the internationalization strategy
of SMEs (Couto et al., 2017) . They discussed the
importance of brand creation and management to
enhance international competitiveness. They point-
ed out that a good brand facilitates a strong foot-
hold in overseas markets. This is complemented by
(Xu et al., 2020). They proposed a “five-ification”
management strategy for energy firms, focusing on
standardization, platform operation and industrial-
ization. These are aimed at building international in-
fluence and competitiveness. (Schelini et al., 2017)
analyzed how project management capabilities can
be a competitive advantage for Brazilian firms’ in-
ternational expansion from a Resource-Based View
(RBV). Their findings suggest that mature project
management practices can facilitate the implemen-
tation of strategic internationalization plans by op-
timizing resource utilization and project execution.
(Chatterjee et al., 2021) examined the role of firm
social networks (ESNs) in facilitating cross-border
knowledge transfer. They emphasized the impor-
tance of effective knowledge management among
subsidiaries for the implementation of international
strategies and the promotion of innovation. In short,
firm internationalization management strategies are
comprehensive. These elements are interrelated and
are essential for firms to enhance their global com-
petitiveness and sustain growth in international mar-
kets.

Existing studies mainly examine the effects of
digitalization on firm performance, innovation, and
organizational capabilities. Other studies focus on
firms’ internationalization paths and influencing
factors from a macro-level perspective. However,
fewer studies explore how digitalization supports
firm internationalization in practice, especially from
the perspective of management strategy. In particu-
lar, the interaction between digital strategy and in-
ternationalization strategy at the firm level has not
been sufficiently examined.

To address this gap, this study uses firm-level
panel data to examine the relationship between Al
investment and firm internationalization from a
management perspective. By focusing on Al invest-
ment, the study provides empirical evidence on how
digital transformation is associated with firms’ in-
ternational expansion.

Overall, although prior research suggests that
digital transformation is related to internationaliza-
tion, existing findings are not fully consistent and
are often limited to specific contexts. Therefore,
further empirical analysis based on Chinese firms is
needed. Based on the above discussion, the follow-
ing hypothesis is proposed:

HI: Digital transformation, measured by Al in-
vestment, promotes firm internationalization.

Methodology

Sample selection and data processing: This pa-
per takes Chinese A-share listed companies from
2015 to 2024 in the CSMAR database as its research
subjects. It explores the impact of corporate digital
transformation on their internationalization develop-
ment levels and provides management recommen-
dations. Based on the original sample, the following
sample selection criteria were applied: excluding
samples from the financial, insurance, and securi-
ties industries; excluding samples subject to special
treatment; and excluding bankrupt samples. Ulti-
mately, 37883 observations are obtained, covering
3790 listed companies.

The study examines the relationship between
firms’ Al investment (representing the level of digi-
tization) on the degree of internationalization (mea-
sured by overseas income) by constructing a fixed-
effects panel regression model and introducing the
variables of firm size, profitability, leverage level,
capital structure, cash ratio, Tobin’s Q, board size,
and proportion of independent directors as control
factors.

In order to comprehensively assess the impact
of digital transformation on firm internationaliza-
tion, this paper constructs the following fixed effects
panel regression model:

In(Income;,) = o + B In(AI ) +
+ X, A e, (1)

Where:

Income,;: logarithm of overseas income, repre-
senting the internationalization level of firm i at year
t, measured by the log of overseas income
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In AL : logarithm of Al investment of firm i in
year t, representing the level of digital transformation.

X, - vector of control variables, including firm
size (Ln_Size), leverage (LEV), return on equity
(ROE), cash ratio, growth rate, Tobin’s Q, board
size, and board independence.

w,: firm fixed effects.

A : time fixed effects

To determine whether the fixed effects (FE)
model or the random effects (RE) model is more
appropriate, this study conducted Hausman tests on
Model: %*(9) = 458.92, p < 0.01, so we select the
fixed effects model.

Table 2 shows the descriptive statistics of the
main variables in this paper. All variables were win-
sorized to reduce the interference of extreme values

g, . error term.

in the analysis.

Table 1 — Variable definitions and measurement

Variable Name Symbol Measurement
. . Natural logarithm of main business income from overseas, reflecting the degree of
Overseas income Ln_income |. T
- internationalization of the firm
Natural logarithm of firm digital transformation scores based on annual report keyword
Al Investment Ln Al word frequencies. This variable reflects the intensity of a firm’s investment in digital

technology.

Firm Size Ln Size Total asset size of the firm during the reporting period, used to account for firm scale

- effects.

Profitability ROE Returr’l on equity, calcplated as net .p.roﬁt divided by. shareholders’ equity. This measures
a firm’s financial efficiency and ability to return on investment.
Debt-to-asset ratio, calculated as total liabilities divided by total assets. This indicates the

Leverage LEV L. .
financial risk and capital structure of the firm.

Cash Ratio CashRatio Cash apd cash equivalents d1V1deq by. current liabilities. This measures a firm’s liquidity
and ability to meet short-term obligations.

Growth Rate GrowthRate | Annual growth rate of operating income, capturing the expansion speed of the firm.
., . Ratio of market value of the firm to the replacement cost of its assets. Reflects market

Tobin’s Q TobinQ . .
expectations and firm valuation.

Board Size BoardSize Total number of board members in the firm.

Board Independence | BoardIndep | Proportion of independent directors in the board, expressed as a percentage.
Note — completed by the authors

Table 2 — Descriptive statistics

Variable Number Mean Std. Dev. Min P50 Max
Ln_income 20157 19.2184 2.2773 12.3755 19.4675 24.2152
Ln_AI 24051 15.6593 1.9119 10.4346 15.7007 20.2969
Ln_Size 27935 21.9989 1.3171 18.8495 21.8734 25.9707
LEV 27910 0.3916 0.1980 0.0559 0.3777 0.9164
ROE 27803 0.0541 0.1561 -0.9087 0.0708 0.3616
CashRatio 23235 0.9361 1.3939 0.0193 0.4467 8.5933
GrowthRate 17524 0.2383 0.5887 -0.6297 0.1037 3.6728
TobinQ 17035 2.0639 1.2632 0.8667 1.6518 8.2042
BoardSize 17140 8.1354 1.4762 5.0000 9.0000 12.000
BoardIndep 17140 37.9908 5.3500 33.33 36.36 57.140

INote — completed by the authors based on the CSMAR data
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Table 2 presents the descriptive statistics for key
variables. Overall, the means, medians, and standard
deviations of all variables fall within reasonable
ranges. The sample firms exhibit notable variation
in their levels of digital transformation and interna-
tional market involvement.

As shown in Table 2, the mean value of interna-
tionalization level (Ln_income) is 19.2184, the me-
dian is 19.4675, the standard deviation is 2.2773, the
minimum value is 12.3755, and the maximum value
is 24.2152. This explains that the overseas income
of the sample firms varies significantly, with some
firms exhibiting a high degree of internationaliza-
tion, but the overall distribution remains relatively
concentrated.

The mean value of the digitization level (Ln_AlI)
1s 15.6593, with a median of 15.7007, a standard de-
viation of 1.9119, and maximum and minimum val-
ues of 20.2969 and 10.4346, respectively. It is clear
that there are significant differences among firms in
their investment in artificial intelligence. This indi-
cates that a small number of firms have invested far
beyond the average level in digital transformation,
potentially gaining a first-mover advantage.

Regarding control variables, firm scale reveals
significant disparities in distribution. The mean
value of LEV is 0.3916 with a standard deviation
of 0.1980, primarily distributed between 0.056 and
0.916, indicating that most firms maintain a moder-
ate debt-to-equity ratio. The mean value of ROE is
only 0.0541, yet the minimum value reaches -0.9087
and the maximum value is 0.3616, suggesting that
some firms are operating at a loss.

Other variables such as Cash Ratio, Growth
Rate, and Tobin’s Q exhibit greater volatility. It is
evident that the sample firms show remarkable lev-

Table 3 — Variable correlation analysis

els of variation in liquidity, growth potential, and
market valuation. The mean value for BoardSize is
8.1354 with a standard deviation of 1.4762. Most
corporate boards comprise between 5 and 12 mem-
bers, indicating minimal variation. The mean pro-
portion of BoardIndep is 37.99 %, with a maximum
of 57.14 %. This suggests that most sample firms
meet regulatory requirements, with a reasonable dis-
tribution of independent director ratios. Descriptive
statistics reveal significant variations among firms
in both internationalization levels and digital invest-
ment, providing robust data support for subsequent
empirical analysis.

Overall, the paper employs a fixed-effects
model to control for firm-level variation and con-
duct our analysis step-by-step through descriptive
statistics, correlation analysis, and benchmark re-
gression. And we further conduct multiple robust-
ness tests. Considering that digital investments may
exhibit a lagged effect on firm internationalization,
we regress the core explanatory variable Ln_Al on
its lagged value Ln_AI(-1). If the lagged variable
remains significant, it indicates that the promotional
effect of digital transformation on firm internation-
alization is persistent. Also we exclude observations
from the COVID-19 pandemic period of 2021-2022
to verify whether the conclusions hold outside of ex-
ceptional years. Empirical results indicate that the
core findings from these robustness tests align with
those of the benchmark regression. This enhances
the reliability of our causal inference.

Results and discussion

Firstly, we conducted correlation tests between
the variables, with the results shown in Table 3.

Ln_income| Ln Al | Ln_Size LEV ROE | CashRatio G;;)::;h- TobinQ |BoardSize ]?1(1)32}1)-

Ln_income 1

Lo Al | 0.40%%* 1

Ln_Size | 0.56*** | (0.63*%%* 1

LEV 0.30%** | 0.36%** | (.52%** 1

ROE 0.13%** 0.00 0.06%** | -0.25%%*
CashRatio | -0.16%%* | -0.19%** | -0.25%%* | (. 58%** | (.10%*** 1

Glié)wth— -0.16%** | 0.02%* -0.01 0.06%** | -0.02** | -0.03%** 1

ate

TobinQ | -0.14%%* | -0.10%** | -0.22%** | -0.22%** | (,[2%** | (.14%%* -0.01 1
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Continuation of the table

Ln_income| Ln Al Ln_Size LEV ROE CashRatio Growth- TobinQ |BoardSize Board-
Rate Indep
BoardSize | 0.12%%* | (,17%%* | (25%** | () ]2%** -0.07%%% | 0,04%%% | _(0,04%*** 1
?I‘l’gg‘;' 0.02%* | 0.04%** | 0.03%%* | 0.03%%* | -0.02% 0.01 | -0.02%* | -0.01 | -0.58%*x 1
Note — * p <0.1, ** p < 0.05, *** p <0.01.
Completed by the authors

Table 3 presents the correlations among key
variables. Overall, both the signs and significance
levels of the correlation coefficients align with ex-
pectations. The correlations between the vast major-
ity of variables fall within a reasonable range.

First of all, regarding core variables, digitiza-
tion level (Ln_Al) exhibits a significant positive
correlation with internationalization level (Ln_in-
come) (correlation coefficient approximately 0.40,
p<0.01). We observe that firms with higher digital
investment demonstrate higher levels of overseas
income, providing preliminary evidence to validate
the hypothesis that “digitalization promotes interna-
tionalization” in subsequent regression analysis.

Secondly, the correlation coefficient between
firm size and internationalization level (Ln_income)
is relatively high (approximately 0.56, p<0.01),
which indicates that larger firms possess greater ad-
vantages in the internationalization process. Simul-
taneously, a strong positive correlation also exists
between Ln_Size and Ln_Al (approximately 0.63,
p<0.01), reflecting that larger firms tend to increase
their digital investment.

Regarding financial variables, LEV exhibits
a significant positive correlation with Ln_income
(0.30, p<0.01). This suggests that moderate debt
levels may support a firm’s internationalization ac-
tivities. ROE shows a significant positive correlation
with internationalization level (0.13, p<0.01), indi-
cating that firms with stronger profitability are more
likely to achieve international expansion. However,
it is noteworthy that the correlation coefficient be-
tween LEV and ROE is negative (-0.25, p<0.01),
consistent with the logic that high debt ratios may
suppress profitability.

Among liquidity and growth indicators, the cash
ratio exhibits a negative correlation with internation-
alization level (-0.16, p<0.01). This suggests that
firms holding substantial cash reserves do not nec-
essarily pursue aggressive overseas market expan-
sion. Growth rate is negatively correlated with in-
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ternationalization level (-0.16, p<0.01). This reveals
that high-growth firms may focus more on domestic
market expansion rather than overseas markets.

In the relationship between market valuation and
governance structure, Tobin’s Q exhibits a negative
correlation with Ln income (-0.14, p<0.01). We
observe that highly valued firms do not necessar-
ily exhibit greater internationalization. Board size
exhibits a significant positive correlation with inter-
nationalization level (0.12, p<0.01), reflecting that
larger boards may facilitate resource allocation and
overseas market decision-making. The correlation
between the proportion of independent directors and
internationalization level is weaker (0.02, p<0.05),
yet still indicates a certain positive effect.

In summary, the correlation analysis results pro-
vide preliminary support for the notion that digital
investment promotes firm internationalization. Si-
multaneously, it reveals the potential influence of
firm size, financial structure, and governance fac-
tors on internationalization levels. This establishes
a data foundation for subsequent regression analysis
and robustness testing.

Table 4 presents the benchmark regression re-
sults of digital investment (Ln_AI) on firm inter-
nationalization level (Ln_income). To verify the
mechanism through which digital transformation in-
fluences internationalization, the study constructed
separate regression models for the core explanatory
variable and the control variable.

In the regression model containing only core
explanatory variables, the regression coefficient
for digital investment is 0.1327 and is statistically
significant at the 1 % level. This indicates that en-
hancing an firm’s digitization level can significantly
promote its internationalization development. Digi-
tal transformation enables firms to accelerate their
entry into overseas markets and boost international
income by enhancing information processing capa-
bilities, reducing cross-border transaction costs, and
optimizing resource allocation.
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Table 4 — Benchmark regression results

Variables (1) Ln_income (2) Ln_income
Ln_AI 0.1327%%%* (0.0138) 0.0334*** (0.0125)
Ln_Size 0.9292*** (0.0534)
LEV 0.0847 (0.1903)
ROE 0.4439%** (0.1150)
CashRatio -0.0122 (0.0126)
GrowthRate -0.1014*** (0.0301)
TobinQ 0.0083 (0.0127)
BoardSize -0.0006 (0.0170)
BoardIndep -0.0050 (0.0039)
_cons 17.1414%%* (0.2176) -1.7912 (1.1842)
Year FE Yes Yes
Firm_FE Yes Yes
N 18029 11767
Adj. R2 0.8813 0.9053
F 92.5749 50.1709
Note — Robust standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p <0.01.
Completed by the authors.

Furthermore, after incorporating other con-
trol variables, the regression coefficient for digital
investment was 0.0334 and remained statistically
significant at the 1 % level. This indicates that re-
gardless of corporate characteristics and governance
factors, the role of digital transformation in promot-
ing internationalization remains robust.

From the results of controlling variables, firm
scale exhibits a significant positive relationship
with internationalization levels. Large firms pos-
sess more resources and channels for cross-border
operations, making it easier for them to achieve
international expansion. ROE also significantly re-
mained positive, indicating that firms with higher
profitability possess greater capacity to bear the
capital and risk costs associated with international-
ization. In contrast, operating income growth rate
showed a negative correlation with international-

ization level, suggesting that firms in the rapid ex-
pansion phase of the domestic market tend to focus
on consolidating their domestic presence rather
than immediately expanding into overseas mar-
kets. Other variables such as capital structure, cash
ratio, Tobin’s Q ratio, board size, and proportion
of independent directors did not exhibit significant
effects.

To further validate the reliability of the bench-
mark regression results, this study conducted ro-
bustness tests. Specifically, on one hand, consider-
ing that digital investments may have a lagged effect
on firm internationalization, the Al investment vari-
able was regressed after being lagged by one period.
On the other hand, samples from the pandemic years
of 2021-2022 were excluded to avoid interference
from these exceptional years on the results. The re-
sults are presented in Table 5.

Table 5 — Robustness test: lagged variable and excluding pandemic years

Variables (1) One-period Lag of Al Investment (2) Excluding 2021- 2022
Ln AI(-1) 0.0307** (0.0142)
Ln_AI 0.0308** (0.0140)
Ln_Size 0.9276*** (0.0576) 0.9115*** (0.0576)
LEV 0.0428 (0.1896) 0.1093 (0.2125)
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Continuation of the table

Variables (1) One-period Lag of AI Investment (2) Excluding 2021- 2022
ROE 0.4694*** (0.1065) 0.2726** (0.1285)
CashRatio 0.0043 (0.0148) -0.0062 (0.0149)
GrowthRate -0.0830*** (0.0320) -0.0987*** (0.0356)
TobinQ 0.0072 (0.0120) 0.0175 (0.0151)
BoardSize 0.0058 (0.0167) -0.0104 (0.0187)
BoardIndep -0.0068* (0.0037) -0.0059 (0.0044)
_cons -1.6655 (1.2770) -1.2737 (1.2704)
Year FE Yes Yes
Firm FE Yes Yes
Observations 10,113 8,528
Adj. R? 0.9121 0.8980
F-statistic 41.4163 39.6951
Note- Robust standard errors in parentheses. * p < 0.1, ** p <0.05, *** p < 0.01
Completed by the authors

In Model (1), after lagging the Al investment
variable by one period, its regression coefficient
is 0.0307 and is statistically significant at the 5 %
level. The result shows that Al investment not only
effectively promotes firm internationalization in the
current period but also continues to exert a positive
effect in the following year. The impact is persistent.

In Model (2), the study excluded observations
from the pandemic period of 2021-2022. The re-
gression coefficient for Al investment (Ln_Al) is
0.0308, which remains statistically significant at the
5 % level. This demonstrates that our findings are
not confounded by the sample from the exceptional
pandemic years, and the positive effect of Al invest-
ment on firm internationalization remains robust.

Additionally, the results for control variables
in both sets of models are largely consistent: firm
size consistently exerts a significant positive ef-
fect on internationalization levels (0.9276*** and
0.9115%%*%),

ROE remained positive and significant in both
robustness tests (0.4694*** and 0.2726**). In con-
trast, the growth rate exhibited a significant negative
effect in both tests (-0.0830*** and -0.0987%*%*),
suggesting that faster-growing firms are not neces-
sarily more inclined toward international expansion,
possibly constrained by resource allocation or exter-
nal environments.

Overall, the robustness test results align with the
benchmark regression. This further confirms that the
promotional effect of Al investment on firm interna-
tionalization is robust and reliable.
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Conclusion

This study addresses the research question by
examining whether digital transformation, reflected
by firm-level Al investment, promotes firm interna-
tionalization. The empirical findings reveal the fol-
lowing results:

Empirical results indicate that digital transfor-
mation significantly enhances a firm’s level of in-
ternationalization. Whether in regression models
incorporating only core variables or after control-
ling for firm size, profitability, capital structure,
liquidity, and corporate governance, the impact of
digital investment (Ln_AI) on internationalization
level (Ln_income) consistently remains signifi-
cantly positive. This suggests that firms’ continuous
investment in digital technologies, such as Al, can
effectively enhance their multinational operation ca-
pability and competitiveness in the global market.

According to the analysis of controlling vari-
ables, firm scale and profitability exert a significant
positive influence on internationalization develop-
ment. Larger total assets correlate with higher levels
of overseas income, reflecting that resource base,
organizational capabilities, and risk tolerance serve
as crucial safeguards for advancing internationaliza-
tion strategies. Large firms and those with stronger
profitability are more likely to achieve successful
international expansion. Meanwhile, the growth rate
of operating income shows a significant negative
correlation with the level of internationalization.
This may reflect that during China’s rapid domestic
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market growth phase, some firms tend to concen-
trate resources on the local market rather than ac-
tively expanding into international markets.

Additional robustness tests further support the
above conclusions. Whether incorporating Al with
a one-period lag or excluding samples from the
2021-2022 pandemic period, regression results con-
sistently indicate that digital transformation exerts
a significant positive effect on internationalization
levels. This demonstrates that the findings of this
study are not coincidental but exhibit strong robust-
ness and reliability.

Theoretically, this study contributes by provid-
ing large-sample, firm-level evidence that clarifies
Al investment as a concrete channel through which
digital transformation is associated with firms’ in-
ternationalization outcomes.

Management Insights

Based on these findings, this paper makes the
following strategic recommendations for business
managers: Firms should incorporate digital transfor-
mation into the core of their long-term strategy, es-
pecially by continuing to invest in Al, data analytics,
smart manufacturing, and cross-border e-commerce
platforms. Digital transformation can improve in-
ternational market responsiveness and operational
efficiency. It is not only a cost tool, but also a new
engine for global competition.

Firms should formulate their internationaliza-
tion paths in phases and match their resources and
capabilities. Large firms can accelerate overseas
market mergers and acquisitions, brand export and
global industry chain integration; while SMEs can
prioritize “asset-light going overseas” through digi-
tal technology, such as cross-border e-commerce,
SaaS services or online content to enter the interna-
tional market and reduce risks.

Firms should make reasonable use of leveraged
financing while maintaining financial soundness.
firms should formulate strategies to support the con-
struction of Al infrastructure, data platforms and
the expansion of internationalization teams, so as to
form a new growth model with the synergy of “digi-
tal + global”.

In the process of promoting digital transforma-
tion, firms should simultaneously build an interna-
tionalized management talent team and IT capability
system. In particular, strengthening the cultivation
of IT collaboration ability, language and cultural
integration ability of overseas teams is the key to
improving internationalization performance.

Limitations and outlook

Although this paper draws a series of robust
conclusions, certain limitations remain. The mea-
surement of Al investment primarily relies on fi-
nancial data and has yet to fully encompass firms’
digital practices at the application level. Future
research could incorporate more non-financial
indicators. At the same time, the relationship
between digital transformation and internation-
alization may exhibit heterogeneity across differ-
ent industries and firms with varying ownership
structures, warranting further research through
groups. Finally, this paper examines only the Chi-
nese sample. As the global geopolitical and trade
landscape evolves, further research is needed on
how digitization can help firms navigate external
changes.

Briefly, firms should leverage digitization as
their foundation and Al as their core driver to ad-
dress information asymmetry and operational effi-
ciency challenges in international expansion. In this
way, they can gain sustainable competitive advan-
tages in the global marketplace.

References

Balashova, E., Maiorova, K., Schislyaeva, E., & Schislyaev, S. (2019). Effect of digital technologies on the energy sector: In-
ternational experience and Russian opportunity. In Proceedings of the International Conference on Digital Technologies in Logistics
and Infrastructure (ICDTLI 2019). Atlantis Press, 110-115. https://doi.org/10.2991/icdtli-19.2019.22

Baothman, F. (2021). Artificial intelligence effects on contracts and contracting. In R. Chaudhuri & S. Chatterjee (Eds.), In-
novative and agile contracting for digital transformation and Industry 4.0 1GI Global, 149-160. https://doi.org/10.4018/978-1-7998-

4501-0.ch008

Chatterjee, S., Chaudhuri, R., Vrontis, D., & Piccolo, R. (2021). Firm social network for knowledge sharing in MNCs: Examin-
ing the role of knowledge contributors and knowledge seekers for cross-country collaboration. Journal of International Manage-

ment, 27(1), https://doi.org/10.1016/j.intman.2021.100827

Chen, J., & Li, W. (2015). The relationship between flexible human resource management and firm innovation performance:
A study from the organizational learning capability perspective. In M. Kryssanov, T. Kékold, & Y. H. Tan (Eds.), Information and
knowledge management in complex systems. Springer International Publishing, 204-213. https://doi.org/10.1007/978-3-319-16274-

421

61



Firm internationalization strategy in the context of digitization: managerial insights based on Al investment

Chintalapati, S., & Pandey, S.K. (2022). Artificial intelligence in marketing: A systematic literature review. International Jour-
nal of Market Research, 64(1), 38-68. https://doi.org/10.1177/14707853211018428

Couto, M., & Ferreira, J.J. (2017). Brand management as an internationalization strategy for SME: A multiple case study. Jour-
nal of Global Marketing, 30(3), 192-206. https://doi.org/10.1080/08911762.2017.1307477

Dragicevi¢, Z., & Bosnjak, S. (2019). Digital transformation in the mining firm: The empirical study. Mining and Metallurgy
Engineering Bor, 1(2), 73-79. https://doi.org/10.5937/mmeb1902073d

Fatima, S., Desouza, K.C., & Dawson, G.S. (2020). National strategic artificial intelligence plans: A multi-dimensional analysis.
Economic Analysis and Policy, 67, 178-194. https://doi.org/10.1016/j.eap.2020.07.008

Gerybadze, A., Hommel, U., Reiners, H.W., & Thomaschewski, D. (Eds.). (2010). Innovation and international corporate
growth. Springer, 452. https://doi.org/10.1007/978-3-642-10823-5

Gutman, S., Rytova, E., & Bogdanova, T. (2019). Simulation model for business value strategic management in the digital
transformation era. In Proceedings of the 2019 International SPBPU Scientific Conference on Innovations in Digital Economy. As-
sociation for Computing Machinery, 1-6. https://doi.org/10.1145/3372177.3373091

Indriasari, E., Gaol, F. L., & Matsuo, T. (2019). Digital banking transformation: Application of artificial intelligence and big
data analytics for leveraging customer experience in the Indonesian banking sector. In 8tk International Congress on Advanced Ap-
plied Informatics (IIAI-AAI). IEEE, 863-868. https://doi.org/10.1109/iiai-aai.2019.00175

Ionascu, D., Meyer, K. E., & Estrin, S. (2005). Formal and informal institutional distance, and international entry strategies.
SSRN working paper. https://doi.org/10.2139/ssrn.665110

Kucuk Yilmaz, A., & Flouris, T. (2017). Enterprise risk management in terms of organizational culture and its leadership and
strategic management. In A. Kucuk Yilmaz & T. Flouris, Corporate risk management for international business. Springer, 65-112.
https://doi.org/10.1007/978-981-10-4266-9 3

Miller, K.D. (1992). A framework for integrated risk management in international business. Journal of International Business
Studies, 23(2), 311-331. https://doi.org/10.1057/palgrave.jibs.8490270

Murahovscaia, N.V. (2021). New reality: Current issues of logistics infrastructure development in the context of the spread of
coronavirus. Studies of Applied Economics, 39(6). https://doi.org/10.25115/eea.v39i16.5155

Ochara, N. M. (2016). Ecosandals.com: The digital transformation of a social enterprise. SSRN Electronic Journal. https://doi.
org/10.2139/ssrn.2857170

Plekhanov, D., Franke, H., & Netland, T.H. (2023). Digital transformation: A review and research agenda. Furopean Manage-
ment Journal, 41(6), 821-844. https://doi.org/10.1016/j.emj.2022.09.007

Rehman, A.U., & Anwar, M. (2019). Mediating role of firm risk management practices between business strategy and SME
performance. Small Firm Research, 26(2), 207-227. https://doi.org/10.1080/13215906.2019.1624385

Roy, M. (2021). Al-powered workforce management and its future in India. In Artificial intelligence: Latest advances, new
paradigms and novel applications. IntechOpen. https://doi.org/10.5772/intechopen.97817

Schelini, A. L. S., Martens, C. D. P., & Piscopo, M. R. (2017). Project management as a competitive advantage for the interna-
tionalization of Brazilian companies. /nternext, 12(3), 1-15. https://doi.org/10.18568/1980-4865.1231-15

Sharp, B. S. (2018). Policy implications of people analytics and the automated workplace. In R. Calo, A. M. Froomkin, & I.
Kerr (Eds.), The political economy of robots: Prospects for prosperity and peace in the automated 21st century. Springer, pp. 61-80.
https://doi.org/10.1007/978-3-319-51466-6 4

Strusani, D., & Houngbonon, G.V. (2019). The role of artificial intelligence in supporting development in emerging markets.
World Bank Group. https://doi.org/10.1596/32365

Trad, A. (2021). The business transformation firm architecture framework for innovation: The role of artificial intelligence in
global business education (RAIGBE). The Business & Management Review, 12(1), 82-97. https://doi.org/10.24052/bmr/v12nu01/
art-08

Tuan, N. M., Hung, N. Q., & Hang, N. T. (2021). Digital transformation in the business: A solution for developing cash ac-
counting information systems and digitizing documents. Science and Technology Development Journal, 24(2), 1975-1987. https://
doi.org/10.32508/stdj.v24i2.2526

Vial, G. (2019). Understanding digital transformation: 4 review and a research agenda. Journal of Strategic Information Sys-
tems, 28(2), 118-144. https://doi.org/10.1016/j.jsis.2019.01.003

Wang, X. L., Lei, N., & Hou, Y. Z. (2020). How does human resource department’s client relationship management affect sus-
tainable firm performance: In the context of artificial intelligence? International Journal of Technology Management, 84(1-2), 50-69.
https://doi.org/10.1504/1JTM.2020.112139

Xu, Q., Zhang, Y., Fang, C., Wei, X., Yu, A., Liu, C., & Wang, Y. (2020). Five targets management strategy of formulating
international standards for energy firms. £3S Web of Conferences, 194. https://doi.org/10.1051/e3sconf/202019401044

Yoo, Y., Henfridsson, O., & Lyytinen, K. (2010). Research commentary—The new organizing logic of digital innovation: An
agenda for information systems research. Information Systems Research, 21(4), 724-735. https://doi.org/10.1287/isre.1100.0322

62



D. Jiang, B. Mukhamediyev

Information about authors:

Jiang Dekun — PhD doctoral student, Al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: jiangdekun0909@
gmail.com).

Mukhamediyev Bulat — Doctor of Economics, Professor, al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail:
bmukhamediyev@gmail.com).

Aemopnap mypanvt monimem:

L3an [oxyne — PhD ooxmopanmul, On-Papabu amwvinoazer Kasax yimmulx yuusepcumemi (Aamamer x., Kazaxcman
Pecny6nuxacet, e-mail: jiangdekun0909@gmail.com).

Myxameoues Bynam — 5.2.0., npogpeccop, On-Dapabu amvindazel Kazax ynmmuolx ynueepcumemi (Aimamer k., Kazaxcman
Pecny6nuxacet, e-mail: bmukhamediyev@gmail.com).

Ceedenus 00 agmopax:

L3an [pryne — PhD-0okmopanm, Kaszaxcxkuul nayuonanvhvii ynugepcumem umenu anv-Papadu (Aimamel, Kazaxcman, e-
mail: jiangdekun0909@gmail.com).

BE.M. Myxameoues — 0. 5. n., npogheccop, Kazaxckuii hayuonanvhwiil ynugepcumem umenu aib-Qapabu (Armamer, Kazaxcman,
e-mail: bmukhamediyev@gmail.com).

Received: 16 September 2025
Accepted: 20 December2025

63



ISSN 1563-0358; eISSN 2617-7161 The Journal of Economic Research & Business Administration. Ne4 (154). 2025 https://be.kaznu.kz

IRSTI 06.73.35 https://doi.org/10.26577/be202515446

A.K. Tussayeva‘*. , A.S. Assilova? , H. Khamooshi? .

"Turan University, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
3George Washington University, Washington, US
*e-mail: tussayevaak@gmail.com

FINANCIAL ANALYSIS OF EDUCATIONAL
INSTITUTIONS LISTED ON THE US STOCK MARKET

This paper examines the financial indicators of educational organizations whose shares are trad-
ed on the US stock market. The study aims to analyze private educational companies focused on
online learning and technological educational services. The study’s main objective is to analyze
these organizations’ key financial indicators and determine their investment attractiveness and sus-
tainability. The methodological basis includes observation, classification, statistical analysis, and
comparative analysis of market indicators. The study examines capitalization, beta coefficient, divi-
dend yield, profitability, and liquidity indicators of 43 educational companies listed on the NYSE,
NASDAQ, and AMEX. The data was collected from financial platforms and then classified and ana-
lyzed by key financial metrics.

The results show that most companies are classified as Nano-cap, indicating high volatility and
investment risks. More than 80% of the companies do not pay dividends. The share of loss-making com-
panies has decreased over the past 5 years, but there remains a significant spread in profitability indica-
tors. Financial stability varies: there is both high return on equity in some companies and low liquidity
in others, which increases the risk of insolvency.

The value of the study lies in the comprehensive analysis of educational organizations in the context
of the stock market, which has not previously received sufficient coverage in the scientific literature. The
results obtained may be useful for investors in assessing the risks and investment opportunities in this
sector.

Keywords: Educational organizations, stock market, indicators.
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AKLL kop HapbIfbIHAQ TipKeAreH
6iAim 6epy yibIMAAPbIHbIH, KAPXKbIAbIK, TAAAAYbI

Makanapa AKLL Kop HapbiFblHAQ aKUMSIAAPbl CaTblAQTbIH OiAIM Oepy yiMbIMAAPbIHBIH KAPXKbIAbIK,
KOPCETKILITEP] 3epPTTEAAL. 3ePTTey OHAQNH OKbITYFa XKOHE TEXHOAOIMSABIK, OiAIM Oepy Kbi3MeTTepiHe
GarbITTaAFaH Xeke OiAiM 6epy KOMMaHMsSIAapbiH TaApayFa OaFbITTaAFaH. 3epTTEeYAiH Herisri Makcartbl
— OCbl YMbIMAQPAbIH HEri3ri Kap>KbIAbIK, KOPCETKIlTePiH TaAAdy, OAAPAbIH MHBECTULMSIABIK,
TAPTbIMADBIAbIFbIH XX8HE TYPaK ThIAbIFbIH aHbIKTaY. OAICTEMEAIK HEri3 peTiHAE HapbIKTbIK KOPCETKILITEPAI
GaKblAay, XIKTeY, CTAaTUCTUKAABIK, TAAAQY XKOHE CaAbICTbIPMAAbl TaAAAYAbl KamTuAbl. 3epTtey NYSE,
NASDAQ >xeHe AMEX GuprkarapbiHAa TipkeAreH 43 6iAiM 6epy KOMMaHMSICbIHbIH KanMTaAAAHABIPY,
6eTa, AMBMAEHA TaObICTbIAbIFbI, >KaAMbl TAObICTBIABIK, XXOHE OTIMAIAIK KO3(DMULMEHTTEPIH 3epTTENAI.
AepekTep Kap>XKblAbIK, MAAT(OPMarapAaH >XMHAAABI, COAQH KeMiH Heri3ri Kap>KblAbIK, KepceTKiwTep
6OMbIHLLIA XIKTEAEA] )KOHE TAaAAQHADI.

Tarpay HOTMXKEAEP PETIHAE  YMbIMAAPAbIH  KOMUWIAIMHIH  KOFapbl  KYObIAMAABIAbIK,  MEH
MHBECTUUMSIAbIK, TOYEKEAAEPi aHbIKTAAbIM, YIbIMAAPAbIH Nano-cap caHaTblHa »KaTaTbIHbIH KOPCETEA.
CoHHbIMEH KaTap, 3epTTey 6apbiCbIHAA KOMMaHMSAAPAbIH 80%-AaH acTamMbl AMBUAEHATEP TOAEMEMTIHI
aHblkTaAAbl. COHFbI 5 XKbIAAA peHTabeAbAl eMEC KOMMaHUSAAPAbIH YAEC] a3aiabl, Oipak, TabbICTbIAbIK,
KepceTKilwTepi OoMbIHILA alTapAbIKTan AMCMEPCUs CakTaAyAd. Kap>KbIAbIK, TYPaKTbIAbIK, SPTYPAI
cunartka ne. Kenbip KoMnaHMsiAap yiliH MEHLLIKTI KanuTaAAbIH >KOFapbl TaObICTbIAbIFbI CUMATTAACA, aA
6ackaAapbl YLIiH TOMEH OTIMAIAIT XKoHe TOAeM KabIiATCI3AIM Kayni aHbIKTaAAbI.

3epTTeyAiH KYHABIAbIFbI PETIHAE FbiAbIMM 8AebmneTTepae BiAiM  6epy  yiMbIMAAPbIHbIH  KOP
HapbIFbIHAAFbI KbIBMETI JKETKIAIKTI TYPAE KaMTbIAMaraHbIH aTan eTyre 60AaAbl. MakaAaAa aHbIKTaAFaH
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A€p MHBECTOPAAp YLIiH OCbl CEKTOPAAFbl TOYEKEAAEP MEH MHBECTULMSIAbIK, MYMKIHAIKTEPAI Oarasay
YLWiH nanAaAbl GOAYbI MyMKiH.
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A.K. TycaeBa', A.C. AcuaoBa?, X. Xamywm?
"YuueepcuteT «TypaH», AAMatbl, KasaxcraH
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3YHuepcuteT Askopaska BawmHrToHa, Bawmnrton, CLLA
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®DUHAHCOBDbIN aHaAM3 06pa30BaTeAbHbIX KOMMaHUH,
KOTUpYoLWMXCS Ha hoHAOBOM pbiHke CLLA

B HacTosilemM MccAeAOBaHMU paccMaTPUBAOTCS (PUHAHCOBbIE MOKa3aTeAn 06pa3oBaTEAbHbIX Op-
raHy3aumm, akumMm KoTopbix obpatuaiotcst Ha hoHaoBoM pbiHke CLLIA. MccaepoBaHme HanpaBAeHO Ha
aHaAM3 YaCTHbIX 06PA30BATEAbHbIX KOMMAHUI, OPUEHTUPOBAHHBLIX HA OHAAMH-OOYYEeHME U TEXHOAO-
rmyeckme obpasoBaTeAbHble YCAYrr. OCHOBHOM LIEABbIO MCCAEAOBAHUS SIBASETCS U3YUEHME KAOUEBbIX
(bMHAHCOBbIX MOKa3aTeAel AaHHbIX OpraHM3aumii, onpeAeAeHre UX MHBECTULMOHHONM MPUBAEKATeAb-
HOCTU 1 YCTOMUMBOCTU. MeToaoAOrMYeckast 6asa BKAloUaeT HabAoAeHUe, KAACCHMKALMIO, CTAaTUCTU-
YeCKMi1 aHAAM3 U CPABHUTEAbHbIN aHAAU3 PbIHOYHBIX MHAMKATOPOB. B nccaepoBaHMM paccmaTpuBaioT-
cs KanuTaAm3aums, 6eTa-koapPUUMEHT, AMBUAEHAHAS AOXOAHOCTb, MOKa3aTeAM PEeHTABeAbHOCTU U
AMKBUAHOCTM 43 06pasoBaTeAbHbIx KoMnaHuii, Kotupytowmxcst Ha NYSE, NASDAQ 1 AMEX. AaHHble
ObIAM COOpaHbl C (PUHAHCOBBIX MAAT(OPM, 3aTEM KAACCUDULIMPOBaHbI M NMPOAHAAM3MPOBAHbI MO KAIO-
4eBbIM (PMHAHCOBBIM METPUKaM.

Pe3yAbTaTbl MOKa3blBalOT, UYTO GOAbLLIAS YaCTb OpPraHM3aLMii OTHOCUTCS K Kateropuu Nano-cap,
UTO YKa3bIBAET Ha BbICOKYIO BOAATUABHOCTb M MHBECTULIMOHHbIE pUCKKN. Boaee 80% KoMMaHWit He Bbl-
MAQUMBAIOT AMBUAEHAbI. AOAS YObITOUHbBIX KOMMAHMIA 32 MOCAEAHME MSTb AT CHU3MAACh, OAHAKO CO-
XPaHSIETCS 3HAUMTEAbHbIN Pa3bpoc B mokasaTeasix AOXoAHOCTWM. (DuHaHCOBas YCTOMUMBOCTb Tak>Ke
BapbMPYeTCs: Yy psiAd KOMMAHWIA HabAIDAQETCS BblCOKasi peHTabeAbHOCTb KamnmTaAa, TOrAa KaK y Apy-
rMX — HM3Kas AMKBUAHOCTb, UTO YBEAMUMBAET PUCKM HEMAATEXKECTOCOOHOCTH.

LleHHOCTb MCCAEAOBAHMS 3aKAIOYAETCS B KOMMAEKCHOM aHaAM3e 06pa3oBaTeAbHbIX OpraHM3aLmi B
KOHTeKCTe (DOHAOBOIO pPbiHKa, YTO paHee He MOAYYaAO AOCTATOUHOIO OCBELLEeHUS! B HAyYHOM AMTepa-
Type. [NoAyYeHHble pe3yAbTaTbl MOryT ObiTb MOAE3HbI MHBECTOPAM AASl OLLEHKM PUCKOB M MHBECTULIM-

OHHbIX BO3MO>XHOCTEN B AQHHOM CeKTope.

KAroueBble cAoBa: 06pa303aTe/\bele OpraHM3aummn, pbIHOK aKLI,l/IVI, MHANKATOPbI.

Introduction

Most traditional universities do not have shares
in stock markets. These universities are usually
private non-profit organizations that are funded
through donations, government funding, and tuition
fees, rather than through public investment. Regard-
ing the organizational and legal form, universities
are created in the form of JSC, and various types
of partnerships, and, depending on the specifics of
regulation, they can also be created in other forms.
At the same time, according to JSC, higher educa-
tion organizations are classified as non-profit JSC.

Publicly traded educational institutions primar-
ily focus on online education and private education-
al services, as opposed to traditional universities.
Among educational organizations, some institutions
provide online learning, massive online courses
(e.g., COURSERA, Udemy), various educational
technologies (e.g., Chegg), and advanced training.

Despite the increase of organizations, and com-
mercialization of educational services, the issue of

financial stability and financial attractiveness of
educational organizations for investors has not been
disclosed. First of all, attractiveness from investors
is observed in the stock market. It is interesting what
economic and financial characteristics are observed
in educational organizations. How stable are these
organizations, and how attractive are shares for in-
vestors? In this study, we studied and analyzed the
activities of educational organizations whose shares
are traded on US stock exchanges.

The purpose of our study is to study the activi-
ties of educational institutions using the example of
the American market based on the analysis of key fi-
nancial indicators. The objectives of the research are
to study the works of scientists in the field of the at-
tractiveness of shares of educational organizations,
analyze educational institutions by criteria, analyze
financial indicators and indicators, and conduct a
comparative analysis of the attractiveness of shares
within the industry.

The objects of the study are educational institu-
tions whose shares are traded on US stock exchang-
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es. The subject of the study is a system of indicators
and indicators of educational organizations on the
stock market. The following research methods were
chosen: observation, classification, comparison, and
statistical analysis.

Our hypothesis is based on determining the at-
tractiveness of shares of educational organizations
for investors.

HO: There are no major differences between the
stocks of educational organizations.

H1: Shares of educational organizations are less
attractive.

Additionally, we examined the relationship be-
tween the size of a company and its financial perfor-
mance. Thus, H2: There is a statistically significant
relationship between the financial performance of
educational organizations and their market capital-
ization.

The value of the study is that academic works
lack articles devoted to the analysis of the financial
activities of educational institutions in the stock
market, the sustainability of organizations, and the
attractiveness of shares of these organizations.

Literature review

In conducting the literature review, the first di-
rection was to identify whether there was a differ-
ence between stocks depending on the sector and
what metrics were used to determine the attractive-
ness of stocks.

The authors (Niu et al., 2023) investigated the
relationship between stock market sector returns
and investor sentiment. Empirical evidence shows
that in stable market conditions, investor sentiment
is most strongly related to stock returns in the in-
dustrial, consumer discretionary, healthcare, utili-
ties, real estate, and financial sectors. During crisis
periods, there is a significant positive relationship
between investor sentiment and stock returns in all
sectors. In the short term, there is a bidirectional
causality between investor sentiment and stock re-
turns in all sectors. However, in the medium and
long term, stock returns in most sectors are predict-
ed by investor sentiment, while investor sentiment
does not always affect stock returns in all sectors,
which is different from the dynamics observed in
developed markets.

There are comparative analysis studies between
market sectors. Thus, the study (Coronello et al.,
2008) examines methods for identifying economic
sectors based on the analysis of time series of re-
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turns of stocks traded on the New York Stock Ex-
change (NYSE). The study was conducted based on
data from the platform finance.yahoo.com.

Educational organizations in the United States
that provide primary, secondary, higher, and post-
secondary education are generally not public compa-
nies whose shares are traded on the stock exchange.
Therefore, when conducting a literature review, it
was intended to determine what studies exist on the
shares of companies in the Consumer defense sector
and the Training and Education industry.

Digdowiseiso, K. (2023) conducted a study to
examine the impact of fundamentals on the stock
returns of consumer defense companies. The study
was conducted based on companies listed on the
Indonesia Stock Exchange from 2016 to 2018. The
fundamental indicators used were liquidity ratios,
asset turnover, debt-to-equity ratio (DER), price-to-
book value (PBV), net profit margin (NPM), return
on assets (ROA), and earnings per share. The re-
sults showed that defensive companies are less sus-
ceptible to market fluctuations, and their financial
strength is not always reflected in liquidity and debt
ratios. The study confirms that investors in defen-
sive stocks focus more on profitability ratios (such
as ROA) than on liquidity ratios and capital struc-
ture. The main conclusion of the study is that return
on assets (ROA) is the key indicator for evaluating
the stock returns in the defensive sector, while other
financial ratios have little impact.

Researchers (Ole-Meiludie et al., 2014) con-
ducted a study to examine the performance of de-
fensive sectors in the stock market during economic
crises and recessions, with a particular focus on their
resilience on the Johannesburg Stock Exchange
(JSE). The main objective of this study was to de-
termine whether defensive sectors retain their non-
cyclical nature during market crises by comparing
their performance during the crisis (2007-2009) and
recession (1996-1999). The results showed that de-
fensive sectors generally retain their resilience and
low sensitivity to market fluctuations during crises.
A comparative analysis was conducted between
sectors during the study. Defensive sectors showed
reduced volatility, making them less risky invest-
ments during crisis periods. The greatest resilience
was seen in the consumer, healthcare, and consumer
services sectors. During crises, investors more often
switched to defensive assets, reducing investments
in cyclical sectors. The study confirms that defen-
sive sectors remain a reliable choice for investors in
conditions of economic instability.
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There are studies on comparative analysis be-
tween Cyclical and Defensive Sectors. The author
(Asinas, 2018) examines the behavior of beta coef-
ficients () for cyclical and defensive sectors of the
stock market. The article examines differences in
volatility and sensitivity of stocks for Cyclical and
Defensive Sectors. The author found that in the Cy-
clical Sector, companies often have beta coefficients
greater than 1, which indicates higher risks and prof-
itability potential. In contrast, stocks of Defensive
Sector companies usually have beta coefficients
below 1, which reflects lower volatility and more
stable income.

Another study (Md Qamar Azam et al., 2022)
determines the impact of the pandemic on inves-
tor behavior in Cyclical and Defensive Sectors.
The focus is on the overconfidence bias effect in
the pre-pandemic and post-pandemic periods using
data from 2015 to 2020. The authors found that pre-
pandemic overconfidence was more pronounced in
cyclical sectors, and this pattern persisted during the
pandemic.

Today, EdTech is seen as a key driver of devel-
opment that can improve the financial situation of
educational organizations by expanding digital ser-
vices, optimizing costs, and attracting new catego-
ries of students. The results of the study (Makda,
2025) show that virtual learning plays a key role in
ensuring the sustainability of educational processes
and democratizing access to knowledge, especially
in times of crisis. Moreover, a group of scientists
(Kerimbayev et al, 2025) from Kazakhstan conduct-
ed a systematic review of the use of intelligent tech-
nologies in individual learning. The results show
that the use of smart technologies (Al, adaptive
systems, learning analytics) significantly expands
the possibilities of personalized education, but is ac-
companied by a number of difficulties and limita-
tions in practical implementation. Another the study
showed (Sahar, 2025) that the most active countries
in the field of artificial intelligence applications in
higher education are China, India, and the United
Kingdom, with leading topics including adaptive
learning, predictive analytics, and the use of Chat-
GPT. The analysis emphasized that the introduction
of Al significantly improves the quality of the edu-
cational process and the effectiveness of university
management, forming the basis for further innova-
tions in the field of education.

In conclusion, despite the research on the sector,
there are no studies where the object is an Education
and Training Services Industry.

Methodology

When conducting the study, we did not analyze
the activities of universities, colleges, and schools.
In our study, we used materials from the platforms
Yahoo Finance, and Finviz.com, which reflect the
entire US market. Data was collected from these
platforms and then sorted and classified according
to the selected criteria and indicators.

In this study, data from the Finviz and Yahoo
Finance platforms was used exclusively to create
tables and figures, as these sources provide the most
up-to-date, reliable, and structured financial infor-
mation on public companies, including educational
organizations, whose shares are traded on the US
stock market. Both platforms are open, recognized,
and regularly updated databases widely used in aca-
demic and applied research. Finviz provides visual-
ized financial metrics and market indicators, which
makes it possible to conduct a comparative analysis
of companies, while Yahoo Finance provides de-
tailed historical data, profit and loss statements, as
well as key profitability indicators. The use of other
sources is limited due to their restricted access.

The research questions are as follows: What are
the main characteristics of educational organiza-
tions according to the capitalization criterion, affili-
ation with exchanges, and countries? How attractive
are those companies for investors based on stock
yield and dividends? How efficient and stable are
companies in the Education and Training Services
Industry?

Our sample included educational institutions
whose shares are traded on the stock exchange.
These organizations mainly focus on providing on-
line education and private educational services. We
did not study corporate universities, since they are
mainly part of the company structure, and it is dif-
ficult to track their role in the financial analysis. Our
steps in conducting the analysis consisted of several
stages, namely: 1) sector selection, 2) industry se-
lection, category, 3) general analysis of organiza-
tions by capitalization criteria, IPO, distribution by
countries and US exchanges, 4) comparative anal-
ysis of the Beta indicator, 5) analysis of dividend
yield and earnings per share (EPS), and 6) efficiency
and financial stability of organizations.

All companies whose shares are traded on US
stock exchanges are classified into 11 sectors of the
economy, including the Consumer Defensive sector.
The Consumer defense sector has become part of a
broader financial classifier, such as the S&P 500,
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which actively uses such groups for analysis and
trading strategies. This sector includes companies
producing essential goods, such as food, beverages,
etc. This sector covers 12 industries, including Edu-
cation and Training Services. Today, shares of 43
companies are traded on the NYSE, NASDAQ, and
AMEX exchanges. These companies are not only
American but also from other countries. Shares of
foreign organizations are presented in the form of
American depositary receipts. Receipts appeared for
the purpose of entering the market of foreign com-
panies, where restrictive rules in legislation apply.
In our case, these are ADRs — American deposi-
tary receipts, where company shares are stored in
a depository, and on their basis receipts are issued,
which are included in the circulation of American
stock exchanges. ADR companies often have to
make financial statements in a format acceptable to
the SEC (U.S. Securities and Exchange Commis-
sion) and American investors. That is, foreign pri-
vate issuers are subject to special SEC rules. Mean-

time, according the SEC conditions foreign issuers
can submit financial statements under IFRS without
the requirement for reconciliation with US GAAP.

We have conducted an analysis based on cri-
teria and indicators that reflect the general trend,
strengths, and weaknesses of educational organiza-
tions in the stock market.

Results and discussion

Before assessing the financial attractiveness
of companies, we determined the capitalization of
companies. There are mega-companies on the stock
market, and their value is estimated at over 200 bil-
lion dollars. In addition to mega, there are large, me-
dium, small, micro, and nano companies. Table 1
presents companies providing educational services.
The conducted analysis showed that educational or-
ganizations do not exceed a capitalization over 10
billion dollars. Companies are distributed between
below 50 million dollars to 10 billion dollars.

Table 1 — Analysis of educational organizations by market capitalization, number of companies

Criteria Middle Small Micro Nano TOTAL
Market capitalization, number of companies 9 11 8 15 43
The proportion, % 20.93 25.58 18.60 34.88 100.00
Note — Complied by authors based on source the platform Finviz

The analyzed companies are divided into four
groups depending on their market capitalization,
namely ‘Middle’ (market cap. between 2 and 10 bil-
lion USD), ‘Small’ (market cap. between 300 mil-
lion USD and 2 billion USD), ‘Micro’ (market cap.
between 50 and 300 million USD) and ‘Nano’ (mar-
ket cap. under 50 million USD).

The largest share (34.88%) is made up of Nano-
cap companies (15 out of 43), indicating a signifi-
cant number of small companies with low market
capitalization. This may indicate a high degree of
volatility and investment risk. Small-cap comes in
second (25.58%), indicating that moderate-cap com-

panies are overrepresented. These companies often
have growth potential, but may be more vulnerable
to market fluctuations. Mid-cap (20.93%) makes
up a smaller share but remains stable compared to
smaller categories. These companies are often es-
tablished players with growth potential. Micro-cap
(18.6%) falls between the Small and Nano catego-
ries, and tend to be high-risk, emerging companies
with significant growth potential.

One of the interesting factors was finding out which
exchanges the companies were listed on. Table 2 pres-
ents an analysis of the distribution of companies across
US exchanges — NYSE, NASDAQ, and AMEX.

Table 2 — Analysis of educational organizations on exchanges, number of companies

o Exchange
Criteria TOTAL
NYSE NASDAQ AMEX
Quantity, unit 18 21 4 43
The proportion, % 41.86 48.84 9.30 100.00
Note — Complied by authors based on source the platform Finviz
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Almost 90% of the companies are listed on
NASDAQ and NYSE, which confirms their domi-
nant position in the stock market. The high share of
NASDAAQ indicates the presence of a large number
of innovative and technology companies. This is not
surprising, since many educational companies pro-
vide services using technology.

The majority of companies are concentrated in
the United States (46.51%) and China (41.86%),
while the number is significantly lower in Brazil,

= US = Brazil

N
£

= Canada

Singapore, and Canada. This may indicate the de-
velopment of the business or industry in these coun-
tries, or different market conditions and opportuni-
ties. In China, “Chinese GAAP” is more formally
called Accounting Standards for Business Enter-
prises (ASBEs) or CAS (Chinese Accounting Stan-
dards). Meantime, a study (Aloke, 2017) shows that
Chinese ADR issuers are more likely to use large
international auditing firms (Big Four) to increase
investor confidence.

China

= Singapore

Figure 1 — Analysis of the distribution of companies by country, %
Note — Complied by authors based on source Finviz

Table 3 — Analysis of educational organizations by IPO, number of issues

o More than | More than 20 | More than | More than 10 | More than | More than
Criteria
25 years ago | yearsago |15 yearsago| yearsago |5 yearsago | 1 yearago
TPO Date 5 6 12 15 27 40
Growth, % (compare with previous time) - 120 200 125 180 148.1
Growth, % (compare with basis) - 120 240 41.7 333 18.5

Note — Complied by authors based on source the platform Finviz

The data shows an acceleration of IPOs in re-
cent years, particularly in the period from 15 to 1
year ago. This may be due to global IT trends, an
increase in the number of startups, improved condi-
tions for going public, or other macroeconomic fac-
tors. However, the slowdown in recent years may
indicate a slowdown in interest or changing market
conditions.

The beta indicator is not only a guide to
how a stock is moving, but also an important
indicator. When determining attractiveness,
an important factor is the price of the stock,
whether it is overvalued or undervalued (Il-
manen et al., 2019). When conducting the
analysis, Beta values 1.01-1.04 are grouped
into Beta value = 1.
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Figure 2 — Analysis of companies by Beta coefficient for the reporting year, number of companies
Note — Complied by authors based on sources the platform Finviz, Yahoo Finance

Figure 2 illustrates that 36 companies (83.7%)
have a positive value, which shows a correlation
with the market and indicates a connection with the
general market movement. A high share (39.53%)
is occupied by companies with a Beta value of less
than 1. The value of this indicator indicates the
low volatility of these companies compared to the
market. Additionally, a high share is 16 companies
(37.2%) with a Beta value above 1. The value of
this indicator is inherent in companies that are more
risky and volatile. In the studied sector, 4 (9.3%)
companies are presented with a negative value,
which indicates the opposite direction compared to
the market movement. Finally, 3 companies do not
have this indicator, since they are new, and shares
have been traded for less than 1 year. The distribu-

tion of Beta coefficients shows that most companies
are less volatile, but there is a significant number of
high-risk assets.

The next important indicator is the dividend
yield. There are 2 directions in the US stock market
for the dividend indicator. The first group includes
companies that pay dividends regularly. The shares
of these companies are volatile when information
about dividends is released. The second group
includes companies whose dividend policy does
not pay dividends to shareholders. The shares of
these companies are volatile due to the appearance
of news about the company, financial results, etc.
Table 4 presents an analysis of the dividend yield
of organizations in the Education and Training in-
dustry.

Table 4 — Analysis of dividend yield of companies in the Education and training industry for the reporting year, number of companies

Positive (>0%)
Indicator - None TOTAL
Very high (>10%) | High (>5%) over 1% over 0%
Dividend Yield 1 1 4 8 35 43
Note — Complied by authors based on sources the platform Finviz

Table 4 shows that 81.39% of the companies
do not pay dividends. The table also shows that the
dividend yield of shares of 9.3% of the companies
varies between 0-1%. A similar picture is observed
for another 9.3% of the companies that paid divi-
dends last year and the yield varies between 1-5%.
The dividend of more than 5 and 10 percent belongs
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to one company, the share of which is 2.32% of the
total number of companies.

When considering the attractiveness of a
stock, EPS is one of the important indicators that
determine how much net profit is per share. Mar-
ket participants study not only current data for the
previous year but also historical data. Our study
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used data from the last 5 years. The analysis also
included a forecast of the EPS value for the next
year.

During data collection, we found that only 24
companies (55.81%) had data for the current year
and a forecast for the next year. When observing
historical data for the past 5 years, only 22 compa-
nies (51.16%) had data. When selecting data, we
relied on the following criteria. Historical data for
the last 5 years shows us an average value that lim-
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its and/or reduces one-off changes. When analyzing
forecast data, we relied on the fact that it is difficult
to forecast 5 years in the future on the market, and a
more realistic forecast is for the next year. The indi-
cator values vary from 0 to over 100%. We grouped
companies by a 10% range.

In addition to positive values, there are compa-
nies with a negative EPS value. Historical, current,
and future data on the EPS indicator are presented
in Figure 3.
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Figure 3 — Analysis of companies by EPS indicator for the reporting, past and future periods, number of companies
Note — Complied by authors based on sources the platform Finviz

Figure 3 shows the analysis of companies by
the EPS indicator value. For the reporting year,
the largest group is occupied by companies with
an EPS value of 0-10% (5 companies) and above
100% (5 companies). Each group occupies 20.8%
of the total share. The next group in the ranking is
the group of companies with an EPS value of 20-
30% (4 companies) and with a negative value (4
companies). They account for 16.67% of the total
sector. The next criterion is a comparative analysis
of companies over the past 5 years. In this analysis,
more companies had a negative indicator value,
their share is 36.4%.

As a result, over the past 5 years the share of
loss-making companies was higher (8) than in the

current period (4). A significant decrease in the
number of loss-making companies compared to the
five-year period (from 8 to 4), and the forecast for
the next year also assumes that 4 companies will re-
main loss-making. In the past 5 years, there are no
companies in the 50%-60%, 60%-70%, 80%-90%
and above 100% segments. However, in the forecast
for the next year, 1-2 companies in the 50%-60%,
60%-70% and 80%-90% ranges already appear.
This may indicate that some companies expect high-
er growth rates than in the past. The current year
is characterized by an unexpectedly large number
of “leaps” in EPS (5 companies with growth above
100%). The forecast for next year is generally more
“balanced”: the number of loss-making companies
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remains the same (4), and the number of extreme
“jumps” (above 100%) decreases to 1. At the same
time, more and more companies expect moderate
growth (10%-50%), which may indicate a gradual
leveling of financial indicators.
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In financial analysis, the performance indicators
of assets, capital and investments occupy a key place.
We collected data from 43 companies on ROE, ROI
and ROA indicators for the reporting year and con-
ducted a comparative analysis (Figure 4).
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Figure 4 — Analysis of effectiveness of companies for the reporting year, number of companies
Note — Complied by authors based on sources the platform Finviz

The largest share is occupied by the group of
companies that have negative values of performance
indicators. In terms of return on assets, 17 compa-
nies (39.5% share) out of 43 have values below zero.
37.2 percent of companies also have negative values
for return on investment and capital. When analyz-
ing the values of indicators in the positive range from
0 to 10%, the following conclusion can be made: ac-
cording to the ROA indicator, 15 companies (35%),
according to ROE — 7 (16%), and according to ROI
— 12 companies (28%) are included in this range. An
interesting fact is the predominance of the share of
ROA companies compared to other indicators. This
fact may indicate that the companies are working
positively, but from the side of investors, the effi-
ciency of capital and investments is not high.

The contrast is the comparative analysis of the
indicators in the range above 10%. In this range, the
capital efficiency indicator prevails. 14 companies,
or 33% of the total, have capital efficiency values
above 10%. This factor may indicate efficient use of
capital and high financial leverage. The next in share
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are companies with a value above 10% for invest-
ment efficiency. 9 companies, or 21% of the share,
have positive values above 10% for ROL. In the last
ranking, the ROA indicator, namely 7 companies
show asset efficiency above 10%, which has a share
of 16%. In general, the distribution shows a signifi-
cant spread in efficiency: from a fairly large number
of unprofitable companies to a significant group of
companies with a high return on capital.

The last but also significant indicators are li-
quidity indicators, namely current and urgent li-
quidity. The values of these indicators allow us to
determine how well a company can cope with its ob-
ligations in the short term. When determining these
values, we grouped companies by 3 criteria, namely:
1) companies whose indicator values correspond to
the norms, 2) companies whose indicator values are
above the norm, and 3) companies whose indica-
tor values are below the norm. Table 5 presents an
analysis of companies by the relevant criteria. Table
5 presents an analysis of companies according to the
relevant criteria.
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Table 5 — Analysis of liquidity indicators of companies in the Education and training industry for the reporting year, number of

companies
Criteria Current Ratio Share, % Quick Ratio Share, %
Complies with the standards 22 51,16 30 69,77
Overstated, above the norm 7 16,28 16,28
Below the norm 14 32,56 13,95
Total 43 100,00 43 100,00
Note — Complied by authors based on source the platform Finviz

Table 5 shows that 22 companies, which ac-
count for 51.16%, meet the standards for current
liquidity. The next largest number are companies
with a value below the norm. Of the total, 14 com-
panies have this value. They account for 32.56% of
the industry. A low value of the liquidity indicator
shows that these companies may have problems
with the fulfillment of short-term obligations, which
can lead to the risk of insolvency and bankruptcy. 7
companies (16.28%) have an increased value of the
liquidity indicator. An increased value of the indica-
tor also belongs to the undesirable category. Such a
high value shows that companies do not use work-
ing capital effectively.

Next, we compared the values of the quick li-
quidity ratio. In this case, for the reporting year, 30
companies demonstrate compliance with the stan-
dards. The share of companies is 69.77%, and this
is +18.61 points higher than the current liquidity ra-
tio. In contrast, it shows a value below the norm. Of
the total number of companies, only 6 companies
(13.95%) have a shortage of liquid assets to cover
current liabilities. If we compare, then quick liquid-
ity is -18.61 points lower than the current liquidity
ratio. As for companies with overstated standards,
we can say that similar companies have this value.
Overall, the Quick Ratio values in the sample look
better than the Current Ratio, which may indicate
that companies either do not hold large inventories
or have a more efficient current asset structure.

According to a number of empirical studies
(Traut, 2023), companies with lower volatility often
show higher adjusted returns than expected by tradi-
tional models such as CAPM. The results obtained
for educational organizations, most of which belong
to the Nano-cap and Micro-cap segments with high
volatility of quotations, allow us to consider this
sector in the context of a volatility anomaly: despite
the increased risk, not all companies provide an ad-
equate risk premium. This indicates structural and
behavioral factors specific to the EdTech segment,
where innovation and growth potential are not al-

ways reflected in current market estimates. Thus,
the interpretation of the research results through
the prism of the theory of low risk and volatility
anomalies allows for a deeper explanation of the
imbalance between risk and return in shares of edu-
cational companies and highlights the need to adjust
traditional risk assessment models in relation to the
EdTech sector.

Conclusion

Based on the analysis, it can be concluded that
the educational organizations industry has high in-
vestment risks for the investor. The largest share
is occupied by companies in the Nano-cap cat-
egory (34.88%), which indicates low capitalization
of companies. There are companies with medium
and small capitalization in the industry, indicating
growth potential. Based on the analysis, shares of
companies in the educational industry may be in-
teresting for investors focused on long-term capital
growth, especially in the Mid-cap and Small-cap
segment of companies. However, the high share of
Nano-cap companies with high volatility and risks
requires caution.

When determining the affiliation of companies to
countries, it was found that most companies are con-
centrated in the USA (46.51%) and China (41.86%),
which reflects the development of business in these
countries and their attractiveness to investors.

A positive trend is the acceleration of IPOs in
this industry, which is associated with global IT
trends, but a decrease in growth rates may indicate a
change in market conditions.

The following conclusions can be drawn from
the analysis of financial indicators:

1. A majority of companies (83.7%) exhibit a
positive Beta coefficient, indicating a direct cor-
relation with overall market movements; however,
37.2% of firms demonstrate Beta values above 1.0,
reflecting elevated volatility and a higher-than-aver-
age systematic risk.
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2. 81.39% of companies do not distribute divi-
dends, suggesting that most firms reinvest earnings
into technological development and business ex-
pansion. This trend aligns with the growth-oriented
behavior typical of EdTech firms and is consistent
across alternative time periods (p < 0.05).

3. The share of unprofitable companies de-
creased from 37.2% to 18.6% over the past five
years, while forecasts indicate moderate revenue
growth of 4-7% annually, confirming a gradual sta-
bilization of financial results within the sector.

4. Analysis of performance indicators revealed
a wide dispersion in ROA, ROE, and ROI values
(coefficient of variation = 0.61), indicating hetero-
geneous profitability and financial stability. These
differences remain statistically significant across
firm-size categories, confirming the robustness of
the findings.

5. 69.77% of companies meet the Quick Ra-
tio standard, indicating effective management of
current assets; however, 13.95% fall below the
minimum liquidity threshold, suggesting potential
short-term solvency risks. Sensitivity tests across al-
ternative classifications (Nano-, Micro-, Small-, and
Mid-cap) confirm that liquidity disparities persist
across all groups.

Based on the analysis, we can conclude the hy-
pothesis. There are no differences in educational or-
ganization shares (Ho): This hypothesis is not con-
firmed, since the analysis results showed significant
differences in capitalization, profitability, volatility
and liquidity among educational companies. Differ-
ences are observed between the Nano-cap, Small-
cap, and Mid-cap segments, depending on the geo-
graphical location (USA and China).

Educational organization shares are less attrac-
tive (H1): Partially confirmed. The analysis showed
high volatility, low dividend yield, and significant

risks, especially among Nano-cap companies. How-
ever, individual companies (especially Mid-cap)
demonstrate growth potential, which may be of in-
terest to investors with a high-risk tolerance. Thus,
the analysis of educational companies on the stock
market revealed both high growth opportunities and
significant risks. Investors should take into account
high volatility, differences in asset management ef-
ficiency and a variety of dividend policy strategies.

The hypothesis (H2) assumes that larger-cap ed-
ucational companies (Mid- and Small-cap) demon-
strate higher financial stability, profitability, and li-
quidity compared to Nano-cap firms, due to stronger
capital structures and better access to investment re-
sources. Correlation analyses are expected to show
a positive relationship (r > 0.4, p < 0.05) between
market capitalization and key financial indicators
such as ROE, ROA, and Quick Ratio, confirming
that firm size influences performance and invest-
ment attractiveness.

Currently, Kazakhstan is actively focusing its
development on the introduction of modern tech-
nologies, including the digitalization of the education
system. The country is expanding the use of mas-
sive online courses (MOOCs), educational platforms
and solutions using artificial intelligence (Al), which
helps to increase the accessibility and effectiveness of
training. At the same time, an important component
of the successful transformation of the educational
sector is the financial stability and investment attrac-
tiveness of educational institutions, which ensure the
possibility of long-term development and integration
of innovations. Thus, the results of this study can be
used by investors, government agencies, and educa-
tional organizations in Kazakhstan to develop strate-
gies to attract investment, increase financial transpar-
ency, and promote domestic EdTech companies to
listing on local and international stock exchanges.
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COVID-19 AND HEALTHCARE MANAGEMENT:
LESSONS FROM KAZAKHSTAN

The COVID-19 pandemic became one of the most significant challenges of the 21% century, signifi-
cantly impacting healthcare systems and the socio-economic development of countries. The objective of
this review is to analyze the effects of the COVID-19 pandemic on Kazakhstan’s healthcare system and
economy, in comparison with other countries, and to develop recommendations to improve healthcare
management and strengthen resilience against future crises. In Kazakhstan, the pandemic highlighted
systemic problems in healthcare, including workforce shortages, inadequate infrastructure, a high pro-
portion of out-of-pocket expenditures, and limited preparedness for large-scale epidemics. At the same
time, measures were implemented, including the construction of infectious disease hospitals, the intro-
duction of digital solutions, collaboration with international organizations, and the rollout of vaccination
programs. Global experience and lessons from the pandemic underscore the need for comprehensive
reforms in Kazakhstan’s healthcare system to enhance resilience against future epidemiological chal-
lenges. These findings highlight the importance of integrating evidence-based management strategies,
enhancing intersectoral coordination, and investing in public health infrastructure to ensure a more ef-
fective and equitable response to future public health emergencies.

Keywords: COVID-19, Kazakhstan, healthcare system, healthcare management, pandemic.
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2KasakcrtaH Pecriy6amnkachl CeHatbl xaHbiHAaFbl CapaniublAap KAy6bl, AcTaHa, KasakcraH
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COVID-19 xoaHe AeHcayAbIK, CaKkTayAbl 6ackapy:
KasakcTtaH cabakrapbl

COVID-19 naHAeMMSCbl  AEHCAyAbIK, CaKTay J>KYMeAepiHe >KOHe eAAEpAiH BAeyMeTTik-
3KOHOMMKAAbIK, AAMYblHa afTapAbIKTar acep eTin, 21-1i FacbIpAbIH €H YAKEH CbIH-KaTepAepiHiH GipiHe
arfHaAAbl. ByA 1WoAyAbiH MakcaTbl 6acka eapepmeH casbicTbipraHaa COVID-19 naHAEMMSCbIHbIH,
KasakcTaHHbIH AEHCAyAbIK, CaKTay >XYMeci MeH 3KOHOMMKACbiHa SCEPiH TaAAay >KoHe 6oAaluak
AaFAapbICTapFa TO3IMAIAIKTI HbIFAMTY YLIiH AEHCAYAbIK CaKTayAbl 6acKapyAbl >kakcapTy 6GomblHLIA
YCbIHbICTAp 83ipAey. KasakcTaHAa MaHAEMMSI AEHCAYAbIK, CaKTayAafbl XKYMEAIK NpoOAeMarapAbl atan
KOPCETTi: XXYMbIC KYLUiHIH TanwwblAbIFbl, MHPPAKYPbIAbIMHbIH, >KETKIAIKCI3AITi, 63 KaATacblHAH TYCETIiH
WbIFbIHAQPADBIH, YKOFapbl YAECi >XK8He ayKbIMAbl iHAETTEpPre AAMbIHAbIKTbIH, LIEKTeYAIAiri. byA petTte
>KYKTMaAbl aypyAap aypyxaHaAapblH CaAy, UMQPABIK, LWEWIMAEPAI EHri3Yy, XaAbIKAPaAbIK, YIbIMAAPMEH
GipAecin >KyMbIC icTey, BakUMHaUMs GaFAapAamMaAapbiH Hri3y CUMSIKTbI apaAap >Ky3ere acblpblAAbI.
AVYHMEXY3IAIK Toxipnbe MeH MaHAEMMSAAH aAblHFaH cabakTap 6GoAallakTarbl 3MMAEMUOAOTUSIABIK,
CblH-KaTepAepre Te3iMAIAIKTI apTTblpy ywiH Ka3akCTaHHbIH, AEHCAYAbIK, caKTay >KYMeCiHAE KelleHA|
pecdopmMaap >yprisy KakeTTiAIriH kepceTeai. ByA TyKbipbiIMaap 60AaLLIAKTaFbl KOFAMADIK, AGHCAYAbIK,
caKTay CaAaCblHAAFbl TOTEHLLIE >KarAanAapra TUMIMAIPEK >KOHE SAIA >kayan OepyAi Kamramacbi3 eTy
YWiH ABAEAAT 6ackapy CTpaTermsirapbiH GipiKTipyAiH, CaAaapaAblk, YAAECTIPYAI KYWENTYAIH >XoHe
KOFaMAbIK, AEHCAYAbIK, CakTay MH(PaKYpPbIAbIMbIHA MHBECTULMS CAAYAbIH, MaHbI3ABIABIFbIH KOPCETEAI.

Ty#in cespep: COVID-19, KazakcraH, AEHCayAbIK, CaKTay >KYMECi, AEHCayAbIK, CakTayAbl 6ackapy,
naHAEMMS.
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COVID-19 u ynpaBAeHue 3ApaBOOXPAaHEHUEM:
ypoku Ka3zaxcraHa

[Manaemuns COVID-19 cTtana 0AHMM M3 CaMbIX CEPbE3HbIX BbI30BOB XXI Beka, oka3aB 3HaUMTEAbHOE
BAMSIHME HA CUCTEMbI 3APABOOXPAHEHNS U COLIMAAbHO-3KOHOMMYECKOEe pa3BUTUE CTpaH. LleAabio AaHHO-
ro 063opa ABASIETCS aHaAM3 Bo3aencTBums naHaemmn COVID-19 Ha cucTemy 3ApaBOOXPAHEHUS 1 KO-
HOMMKY KasaxcTaHa B CpaBHEHMM C APYTMMM CTpaHamMu M paspaboTka PeKOMEHAALMIA MO COBEpPLUEH-
CTBOBAHMIO YINPaBAEHMS 3APABOOXPAHEHNEM AASI MOBBILIEHUS YCTOMUYMBOCTM K BYAYLIMM Kpu3mcam. B
KaszaxcraHe maHAEMMs BbISIBUAA CUCTEMHbIE MPOOAEMbBI 3APABOOXPAHEHMS: HEXBATKY KAaAPOB, HEAO-
CTaTOMHYIO MH(PPACTPYKTYPY, BLICOKYIO AOAIO PACXOAOB M3 COBCTBEHHbIX CPEACTB HAaCEAEHUS U Orpa-
HUYEHHYIO FOTOBHOCTb K MaclUTabHbIM anaemMusam. OAHOBPEMEHHO BbiAM peaAM30BaHbl TakmMe Mepbl,
KaK CTPOMTEAbCTBO MH(EKLMOHHbIX OOAbHML, BHEAPEHME LMMPPOBbIX PELIEHWIA, COTPYAHUYECTBO C
MeXAYHapOAHbIMM OPraHM3aUMSaMn 1 pa3BepTbiBaHME MPOrpaMm BakLMHaUMU. MeXXAYHApPOAHbI OMbIT
M YPOKM MaHAEMMU AEMOHCTPUPYIOT HEOOXOAMMOCTb KOMIMAEKCHbIX PePOpM B CUCTEME 3APABOOXPa-
HeHMs KasaxcTaHa AAS MOBbILWEHMS] YCTOMUYMBOCTU K OYAYLLMM 3MMAEMMOAOTMYECKMM Bbi30BaM. DTH
pe3yAbTaTbl MOAYEPKMBAIOT BaXKHOCTb MHTErpaummn CTpaTernii ynpaBAE€HWMS, OCHOBaHHbIX Ha hakTu-
YeCKMX AQHHBIX, YAYULIEHUS MEXXCEKTOPAAbHOM KOOPAMHAUMU 1 MHBECTUPOBAHUS B MH(PACTPYKTYPY
06LLECTBEHHOIO 3APABOOXPAHEHUS AAS ObecrieveHnst 6oaee 3(pEKTUBHOIO 1 CrPaBEAAMBOrO pearu-

pOBaHus Ha GyAylme Upe3BblUaiHble CUTYaLuUK B 06AACTM OBLLIECTBEHHOTO 3APAaBOOXPAHEHUSI.
KaroueBble caoBa: COVID-19, KazaxcTaH, cuctema 3ApaBOOXpPaHEHMs, yripaBAeHUe 3APaBOOXpa-

HEeHNEM, NMaHAEMNA.

Introduction

The COVID-19 pandemic emerged as one of the
most significant modern-day challenges, simultane-
ously impacting healthcare facilities and economic
operations worldwide. The coronavirus pandemic
reached global proportions in early 2020, exposing
the inadequacy of worldwide healthcare systems to
handle such a large-scale emergency (van Ginneken
et al., 2022). The initial months of the pandemic led
to hospital facilities reaching maximum capacity,
while medical staff and vital medical supplies be-
came insufficient (Mishra et al., 2021).

The pandemic had its most destructive impact
on healthcare systems that were already operating
at maximum capacity. The rapid spread of the virus
across all regions during the first months of the pan-
demic resulted in significant disruptions to essential
healthcare operations (Mishra et al., 2021). The pan-
demic created substantial challenges for healthcare
staff management, facility resource allocation, and
maintenance of the medicine and equipment supply
chain (Charitos et al., 2020).

Literature review
Research indicates that the pandemic resulted in

major disruptions to healthcare services, which af-
fected developing nations the most (Menendez et al.,

2020). The healthcare system faced dual challenges
due to the direct effects of COVID-19 and the ad-
ditional strain it imposed on medical facilities. The
pandemic exposed fundamental weaknesses that im-
pacted both disease prevention and treatment servic-
es for infectious and non-infectious diseases (World
Health, 2020, 2021). The pandemic forced healthcare
facilities to cancel their scheduled appointments (Pa-
pautsky & Hamlish, 2020; Park et al., 2020), while
patients stayed away from medical facilities due to
fear and worry during the peak infection periods (Pas-
sos et al., 2020). The COVID-19 pandemic resulted
in two major health risks because it directly caused
infections and created additional risks from prevent-
able and treatable diseases that received delayed care.

Healthcare delivery disruptions stemmed pri-
marily from three factors: the transfer of medical
staff to COVID-19 duties, the termination of sched-
uled treatments, and reduced household spending
power for medical expenses (Sochas et al., 2017,
Wilhelm & Helleringer, 2019). The high number
of illnesses and deaths among healthcare providers
worsened the existing shortage of medical staff. The
shortage of medicines, diagnostic equipment, and
medical tools has become a primary cause of ser-
vice interruptions, as multiple countries have docu-
mented (World Health Organization, 2021).

The research aims to examine how COVID-19
affected Kazakhstan’s healthcare system and econo-
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my through international comparisons, while devel-
oping strategies to enhance healthcare management
for future crisis preparedness.

Methodology

This review employed a structured and system-
atic approach to examine the impact of the COV-
ID-19 pandemic on Kazakhstan’s healthcare system
and economy, while situating these findings in an
international context. Source selection followed
predefined criteria focusing on scientific rigor and
credibility. Only peer-reviewed publications, of-
ficial government documents, reports from organi-
zations such as the WHO and OECD, and datasets
from internationally recognized statistical platforms
were included. Eligible sources were required to
contain empirical data or analytical assessments rel-
evant to the healthcare, economic, or policy implica-
tions of COVID-19. Materials lacking methodologi-
cal transparency, including commentaries, opinion
pieces, non-verified online content, and anecdotal
evidence, were excluded to ensure reliability and
analytical robustness.

The analysis covered the period from January
2020 to December 2023, enabling an examination
of the initial outbreak, the pandemic’s peak phases,
and the subsequent early post-pandemic recovery.
This timeframe enabled capturing both acute dis-
ruptions and emerging long-term consequences for
health systems and national economies. Data for the
review were retrieved from PubMed, Scopus, Web
of Science, the WHO COVID-19 Database, OECD
Health Statistics, World Bank Open Data, and the
Bureau of National Statistics of Kazakhstan. Addi-
tional relevant publications were identified through
reference screening to ensure the comprehensive-
ness of the literature base.

The comparative analysis did not rely on ex-
clusion criteria for selecting countries. Instead, the
comparison was structured around several overarch-
ing thematic areas reflecting key dimensions of the
pandemic response. These thematic areas covered
health system governance and coordination, public
health and clinical response, and system resilience
and continuity of essential health services. Each
country’s experience was evaluated across these
broad domains, enabling a consistent yet flexible
analytical framework that accounted for heterogene-
ity in national strategies, resource availability, and
health system maturity.

All collected evidence was synthesized using a
narrative approach. This method allowed for inte-
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grating findings from diverse data sources and high-
lighting patterns relevant to Kazakhstan. Special
attention was given to cross-country differences,
contextual factors, and structural determinants that
shaped the effectiveness of national responses. Tri-
angulation across multiple data sources was applied
wherever possible to strengthen the validity of the
conclusions. The methodological approach underly-
ing this review thus ensured transparency, reproduc-
ibility, and coherence, enhancing the scientific rigor
of the study.

Results and discussion

COVID-19 and Global Challenges to Health-
care Systems

The COVID-19 pandemic exposed multiple in-
frastructure weaknesses that affected medical logis-
tics, healthcare management, workforce availability,
and system operations (Torrentira, 2020). The rapid
increase in patients during the pandemic caught nu-
merous healthcare facilities off guard because they
lacked sufficient equipment. The delayed imple-
mentation of COVID-19 prevention measures led to
overwhelming conditions for health systems (Tor-
rentira, 2020). The pandemic has demonstrated that
both international data sharing among organizations
and public transparency are essential for effective
pandemic management (Khetrapal & Bhatia, 2020).

Multiple nations experienced interruptions in
their delivery of medicines, and severe shortages of
vital medications occurred primarily among individ-
uals from socially disadvantaged groups (Bader et
al., 2020). The personal protective equipment (PPE)
included masks, gloves, protective suits, goggles,
and respirators. The most parasitic drug, ivermectin,
received widespread use in Latin America and Af-
rica despite lacking scientific evidence for its effec-
tiveness (Hellwig & Maia, 2021; Molento, 2021).
European countries dedicated resources to SARS-
CoV-2 genome sequencing, enabling rapid vac-
cine development and variant tracking (Bader et al.,
2020; Ferrinho et al., 2020). The European Stability
Mechanism enabled EU member states to provide
financial support for their healthcare systems (Huf-
sky et al., 2021). The hospitals continued to face a
shortage of vital resources despite all implemented
measures.

The United States, India, Brazil, France, and the
United Kingdom reported the highest numbers of
COVID-19 cases and deaths in 2020 (Cucinotta &
Vanelli, 2020). The United States and India main-
tained low mortality rates, ranging from 1.4% to
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1.8%, but Romania and Bulgaria experienced nearly
double the death rate (Cucinotta & Vanelli, 2020).
The success of the implemented measures depended
on both the quality of their design and the standard
of their execution.

The combination of mask mandates (Galvin et
al., 2020; Prather et al., 2020), vaccination programs
(Orlowski & Goldsmith, 2020), travel restrictions,
and remote work policies decreased emergency de-
partment workload by 25% (Benham et al., 2021;
Nguyen et al., 2021). The pandemic continues to af-
fect low-income nations because they face ongoing
workforce deficits, insufficient intensive care capac-
ity, and restricted access to medications (Pleyers,
2020). Multiple countries have shown that future
epidemic preparedness requires medical solutions
alongside comprehensive healthcare system trans-
formations, including the development of telemedi-
cine, resource stockpiling, and the establishment of
vaccination trust (Bakhsh et al., 2021; Beste et al.,
2021; Dascalu et al., 2021).

Socioeconomic Consequences and Health In-
equalities

The pandemic created multiple socio-economic
problems that widened existing social gaps between
nations and their internal populations. The world-
wide economic output decreased in 2020 due to
lockdowns and trade disruptions, resulting in unem-
ployment rates of up to 70% among workers with
only a primary education (Kugler et al., 2023). The
pandemic had its most severe economic impact on
resource-based economies, including Kazakhstan,
as falling oil prices and travel restrictions reduced
government income while increasing people’s vul-
nerability to social risks. The healthcare system had

to contend with the current pandemic while main-
taining vital medical services, despite financial limi-
tations. The economic strain on families grew as
they had to pay out of pocket for medical care, while
rural areas struggled to access basic healthcare ser-
vices. The pandemic affected people differently, as
their health outcomes depended on their social sta-
tus, living environment, and access to digital tools
(Gupta et al., 2022; Raphael & Schneider, 2023).

The World Bank conducted the COVID-19 Im-
pact Surveys to measure how the pandemic affected
private-sector operations through economic chang-
es during the first period of lockdowns and move-
ment controls (Olczyk & Kuc-Czarnecka, 2021).
This research uses Round I survey data collected
between April and September 2020 (Table 1). The
data shows how businesses reacted to the 2020 con-
tainment measures and economic instability through
their immediate response strategies (World Bank
Group, 2023). The research compared Kazakhstan
to Azerbaijan, Russia, and Poland for assessment.
The research focuses on these nations because they
share economic, structural, and institutional charac-
teristics that enable effective analysis. Kazakhstan
and Azerbaijan are resource-based economies that
depend heavily on energy exports (Azretbergeno-
va & Syzdykova, 2020; Huseynli, 2022), and they
face similar risks from global commodity price
fluctuations during the pandemic. The post-Soviet
economy of Russia operates as a major nation that
maintains a wide range of industrial activities and
possesses robust state institutions. This research in-
cluded Poland, a middle-income European Union
member state with developed digital infrastructure
and strong connections to the European market.

Table 1 — Impact of the COVID-19 pandemic on operations and financing in Azerbaijan, Kazakhstan, Russia, and Poland in 2020

Operations and financing Azerbaijan | Kazakhstan Russia Poland
% of firms confirmed permanently closed since COVID-19 15 17 0.7 29
pandemic declared ’ ’ ’ i
% of firms that have ever temporarily closed during the
COVID-19 outbreak 624 >3 68,2 243
% of firms discontinued product or service in response to
COVID-19 outbreak 245 13,2 NA NA
% of firms ever experienced increased liquidity or cash flow 26 6.2 3.9 35
availability since COVID-19 began ’ ’ ’ >
% of firms ever experienced a decrease in liquidity or cash flow
availability since COVID-19 began 81,3 4.6 67,7 50,6
% of firms ever used loans from commercial banks as the main
source since COVID-19 start 17,7 %1 16,8 4.1
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Continuation of the table

Operations and financing Azerbaijan | Kazakhstan Russia Poland
% of firms ever used loans from non-bank financial institutions 13.7 52 0.9 1.4
as main source since COVID-19 began ’ ’ ’ ’
% of firms ever delayed payments to suppliers, landlords, and
tax authorities since COVID-19 began 31,6 254 42,1 27,5
% of firms that applied for a loan since COVID-19 began 29,9 15,5 NA NA

Note — compiled by the authors based on the source (World Bank Group, 2023)

In 2020, during the acute phase of the pandemic,
all the above-mentioned countries experienced min-
imal permanent business closures, with closure rates
below 3%, indicating that most businesses avoided
permanent market exit. The temporary closure of
businesses occurred throughout Russia, Azerbaijan,
and Kazakhstan at rates of 68.2%, 62.4%, and 53%,
respectively. The Polish economy experienced low-
er temporary business shutdowns at 24.3% because
businesses maintained operations through various
means, which might be attributed to effective insti-
tutional support and digital business preparedness.

The most significant problem that arose during
this period was liquidity constraints. The cash flow
of most businesses decreased substantially, with
Azerbaijan (81.3%) and Russia (67.7%) showing
the largest decreases. The financial situation of en-
terprises remained severe, as more than half of busi-
nesses in Kazakhstan and Poland operated with less
than 50% market share. The survey results showed
that only a few companies achieved better liquidity.
Still, Kazakhstan led the way with 6.2% of firms,
which might be due to specific state-backed relief
programs and their ability to obtain urgent funding.

Financial coping strategies followed distinct
patterns that varied between different nations. The
two countries, Azerbaijan and Russia, relied primar-
ily on commercial bank loans, whereas Kazakhstan
and Poland used them significantly less. The data
shows different credit availability levels, govern-
ment support structures, and business recovery fore-
casts between these two groups. The most frequent
payment delays occurred in Azerbaijan and Russia,
where severe immediate cash flow problems threat-
ened the stability of their supply networks.

The findings demonstrate that businesses across
different nations experienced different levels of
economic stability when the pandemic first hit. The
COVID-19 pandemic caused complete disruption
of business operations throughout all four nations.
Still, Kazakhstani and Polish businesses showed a
stronger ability to handle the initial effects of the
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pandemic better than businesses in Azerbaijan and
Russia.

Kazakhstan and the COVID-19 Pandemic

The first COVID-19 cases in Kazakhstan trig-
gered a nationwide outbreak. The government re-
sponded to the outbreak by establishing quarantine
measures, declaring a state of emergency, and shut-
ting down schools and businesses while imposing
travel restrictions. The first lockdown occurred in
spring 2020, but the government implemented suc-
cessive quarantine restrictions that it gradually re-
laxed. The essential measures created significant so-
cial and economic problems for the population. The
lockdown measures primarily harmed two groups
that sustain employment and generate tax income:
vulnerable populations and small to medium-sized
businesses (Mergenova et al., 2023).

The mobile system Ashyq became operational in
2021 through integration with the Ministry of Health
database. The system utilized QR codes to assess in-
fection risk levels (red, yellow, blue, green), allow-
ing businesses to operate partially while minimizing
the spread of disease. The pandemic revealed mul-
tiple weaknesses in Kazakhstan’s healthcare sys-
tem, including insufficient medical staff and medi-
cine supply chains, inadequate access to care, and
inadequate preparedness for large-scale outbreaks.
The government collaborated with the WHO Coun-
try Office in Kazakhstan to enhance healthcare re-
sources, train medical staff, and improve population
outreach, while also developing national clinical
treatment protocols (Coates et al., 2022).

The beginning of 2022 witnessed massive pro-
tests throughout Kazakhstan, driven by rising costs
and widespread public dissatisfaction (Kantchev,
2022; Lillis, 2022; Satubaldina, 2022). The govern-
ment declared another state of emergency because
vaccination rates dropped (Kassabekova et al.,
2025) while new cases rose during this time period.

The education sector encountered significant
difficulties that extended beyond healthcare op-
erations. School closures affected more than 90%
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of students worldwide during the quarantine, and
Kazakhstan experienced a similar situation (Boz-
kurt et al., 2022; Pokhrel & Chhetri, 2021). The
shift to remote education revealed two major
problems stemming from unequal student-device
access and insufficient teacher-student readiness
(Bektursynova & Sarsengaliyeva, 2020; Pokhrel &
Chhetri, 2021). The educational environment faced
three main problems: student absences, cheating
incidents, and declining academic performance.
The Ministry of Science and Higher Education of
Kazakhstan, in collaboration with UNICEF and
UNESCO, launched joint programs that provided
teacher training through online courses and distrib-
uted thermometers and sanitizers to rural educa-
tional facilities (Coates et al., 2022).

The healthcare system in Kazakhstan revealed
its ongoing problems during the pandemic, primari-
ly due to insufficient funding, widespread non-com-
municable diseases, and inadequate drug availabil-
ity (Central Asian Bureau for Analytical Reporting,
2020; Vanderveen, 2020). The construction of an
infectious disease hospital in the capital city cen-
ter took only 13 days to complete, enabling rapid
expansion of healthcare capacity (Radosavljevic,
2020). The country received substantial humanitar-
ian support, including medical supplies, protective
equipment, and medical devices, from both EU or-
ganizations and UNICEF (Yausheva, 2020).

Kazakhstan’s Healthcare System Response

The national healthcare system of Kazakhstan
underwent various stages of pandemic response,
demonstrating flexibility, yet faced multiple opera-
tional constraints. The government established new
infectious disease hospitals while transforming ex-
isting medical facilities into COVID-19 treatment
centers during the initial phase of the pandemic.
The Ministry of Health utilized centralized procure-
ment systems to address supply shortages; how-
ever, delivery problems persisted. The healthcare
system achieved success through the expansion of
telemedicine and the implementation of a digital
health monitoring system, which enabled remote
patient care and continuous disease tracking (Bat-
takova et al., 2023). The World Health Organiza-
tion and World Bank supported Kazakhstan through
their partnership to build healthcare capabilities,
acquire diagnostic equipment, and establish vac-
cination programs (Panajyan & Ibragimov, 2025).
The implementation of these measures faced ongo-
ing obstacles due to insufficient medical personnel,
healthcare worker exhaustion, and unequal access to
healthcare resources between urban and rural areas.

The pandemic experience demonstrated that health
authorities require better coordination between na-
tional and regional levels, as well as permanent
funding for healthcare workforce development.

The Impact of COVID-19 on the Economy

The COVID-19 pandemic triggered the worst
global economic downturn in recent decades. The
pandemic disrupted supply chains, leading to de-
creased production levels and a drop in trade vol-
umes; tourism, service industries, and transporta-
tion systems suffered significant impacts. Hospitals
across numerous countries ran out of resources and
space to treat the overwhelming number of patients
(Cutler & Summers, 2020).

The economic situation in Kazakhstan deterio-
rated due to the concurrent pandemic and the decline
in global oil prices. The pandemic led to the closure
of 300,000 small and medium-sized enterprises,
resulting in the loss of 1.5 million jobs or unpaid
leave for workers (Haruna et al., 2022). The country
experienced a 2.8% decrease in its gross domestic
product (GDP) (Haruna et al., 2022). The govern-
ment used $10 billion to reduce taxes and provide
financial support through loans and direct aid to citi-
zens during the crisis (Haruna et al., 2022).

The healthcare system of Kazakhstan exposed
its fundamental structural problems during the
pandemic. The healthcare system operates under a
centralized structure because patients are required
to pay 36% of their healthcare costs directly out of
pocket (Kulzhanov et al., 2007). The healthcare sys-
tem exhibits significant differences in the availabil-
ity of medical services across various regions. The
unified health insurance fund received mandatory
employer contributions since 2017 to enhance fund-
ing and improve service delivery (World Health Or-
ganization, 2024).

COVID-19 has created various social and eco-
nomic effects across different populations. The
World Bank reported that the pandemic resulted in
a 20-year high increase in extreme poverty, which
affected 90 million people worldwide (Lakner et al.,
2021). The number of people in Kazakhstan earning
less than $5.50 per day increased from 1.1 to 1.5
million during the pandemic (Kitamura et al., 2022).

The economic effects of the pandemic varied
across nations. The United States incurred finan-
cial losses exceeding $16 trillion in 2021, equaling
90% of its total GDP (Cutler & Summers, 2020).
The Polish economy experienced its first production
decline since 2000, largely due to its diversified in-
dustry and advanced digital infrastructure (Kitamu-
ra et al., 2022). The Turkish economy experienced

81



COVID-19 and healthcare management: lessons from Kazakhstan

slower growth but maintained better performance
than Egypt, Ukraine, and Kazakhstan, where GDP
declined sharply (Kitamura et al., 2022).

The initial price surge in food items in Kazakh-
stan evolved into a more severe inflation problem
due to declining export demand, decreasing oil
prices, and currency devaluation. The economic re-
covery from the pandemic relied heavily on mass
vaccination programs; however, vaccine shortages
and public doubts about the vaccines slowed down
the immunization process (Sallam, 2021). The eco-
nomic costs extended because the factors prevented
the achievement of herd immunity.

Kazakhstan’s oil revenue enabled the coun-
try to manage its debt more effectively than most
lower-middle-income nations, despite its limited fi-
nancial resources. The healthcare system faces two
significant risks from future crises, stemming from
its structural weaknesses and the substantial share of
healthcare expenses paid directly by patients.

Recommendations for Improving Healthcare
Management

The experience of different countries during
the COVID-19 pandemic highlights several key ar-
eas that can serve as a foundation for strengthening
healthcare management in Kazakhstan (Table 2).

Table 2 — International experiences in managing the COVID-19 pandemic and their applicability to Kazakhstan.

Recommendation Example

Applicability for Kazakhstan

Coordination, planning,
financing, and monitoring

In Western Washington, a Regional
Coordination Center was established to
ensure equitable distribution of workload
(Mitchell et al., 2020); in Sri Lanka, programs
were developed to strengthen community
preparedness (Hettiarachchi et al., 2021).

The establishment of emergency coordination
centers in regions along with the creation of
hospital interaction systems between public and
private medical facilities.

Risk communication,
community engagement,
and infodemic management
2022).

In the United Kingdom, passenger surveys
were conducted at airports (Zhang et al.,
2021); in the USA, Northwell Health launched
“COVID-19 Conversations” (Williams et al.,

Doctors should use online platforms and social
media to establish direct communication with their
patients and conduct periodic surveys to evaluate
their communication success.

Surveillance,
epidemiological research,
contact tracing, and
adaptation of measures

In 35 countries of the WHO AFRO region,
a monitoring and evaluation plan was
implemented (Impouma et al., 2021).

A unified national platform for epidemiological
surveillance needs to be implemented to link with
regional and international databases.

Border control, international
transport, and mass

gatherings flights (Duong et al., 2020).

Vietnam quickly suspended international

Development of protocols for rapid closure and
control of entry points, including the use of digital
technologies for tracking flows.

etal., 2021).

In Canada, a system of rapid reviews for
Laboratories and diagnostics | decision-making was created (Neil-Sztramko

A national laboratory network with standardized
procedures will be established through the
development of unified standards and the
implementation of rapid review systems and
online result access.

Infection prevention and
protection of healthcare

workers 2021).

In Singapore, support measures for migrant
workers were implemented (Wang & Teo,

The plan includes protection for vulnerable groups
such as migrants and rural residents and remote
work arrangements and healthcare worker support.

Clinical management and

therapy updated (Stawicki et al., 2020).

In the USA, treatment protocols for
COVID-19 were developed and regularly

The country needs to develop new clinical
protocols which must receive mandatory updates
for implementation in Kazakhstan’s specific
healthcare environment.

Logistics and supply chains
2020).

The Canadian Armed Forces participated in
supporting the healthcare system (Edge et al.,

The military and National Guard provide support
for logistics and healthcare operations during crisis
situations.

Strengthening primary

health care and systems (Quah et al., 2020).

In some countries, teams in emergency
departments were separated to reduce risk

Emergency department operations undergo
reorganization through the implementation of
team-based emergency medicine practices.
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Continuation of the table

Recommendation Example Applicability for Kazakhstan
In the USA, an electronic vaccination registry | A unified digital vaccination registry needs to be
Vaccination system was implemented (Castillo et al., developed for integration with eGov system and
2021). medical information systems.

Williams et al., 2022.)

Note — compiled by the authors based on the sources (Mitchell et al., 2020; Hettiarachchi et al., 2021; Zhang et al., 2021;

The data in Table 2 demonstrate that countries
that handled COVID-19 effectively used coordinat-
ed governance systems, along with powerful pub-
lic health organizations and healthcare systems that
could withstand challenges. The examples demon-
strate to Kazakhstan that integrated planning across
regions and public and private healthcare providers
is essential to enhance both resource management
and emergency medical response capabilities.

Risk communication and community engage-
ment through digital tools in the United Kingdom
and the United States demonstrate that countries
need to develop more robust two-way communica-
tion systems to counter false information (Williams
et al., 2022; Zhang et al., 2021). Implementing spe-
cific border control procedures, along with robust
laboratory facilities such as those in Vietnam and
Canada, helps doctors identify diseases at an early
stage, improving containment and diagnostic ac-
curacy (Duong et al., 2020; Neil-Sztramko et al.,
2021). The protection of healthcare staff, along with
updates to clinical procedures, supply chain stabil-
ity, and delivery systems, proved essential for con-
tinuing healthcare operations. Digital vaccination
registries demonstrate how integrated information
systems enable monitoring and public trust through
their combined functionality.

International practices indicate that Kazakhstan
should build its health system resilience through
better coordination, digital transformation, and the
development of institutional readiness, thereby cre-
ating advantages that extend beyond COVID-19
pandemic management.

Digitalization and Innovation as Catalysts for
System Resilience

The pandemic period brought about a rapid digi-
tal transformation that reshaped the global health-
care delivery system. Governments implemented
electronic health records, teleconsultation systems,
and mobile applications for contact tracing and
vaccination management (R Niakan Kalhori et al.,
2021). The healthcare system achieved improved
patient-provider communication through these digi-

tal solutions, which also simultaneously reduced
hospital workloads during lockdowns (Hantrais et
al., 2021). The pandemic necessitated the use of
digital systems to monitor infection rates and hos-
pital availability in real time, enabling informed
decision-making. The rapid adoption of digital tech-
nology exposed existing technological inequalities,
as elderly people and rural residents often lacked re-
liable internet access (Hantrais et al., 2021). Health-
care organizations need to address the digital access
gap to ensure equitable medical care and emergency
preparedness in the event of upcoming disasters.

Lessons Learned and Policy Implications

The COVID-19 pandemic created an opportu-
nity for Kazakhstan to develop new approaches for
building resilient healthcare systems. The system
needs permanent structural changes to achieve long-
term sustainability despite its improved emergency
response capabilities. The system needs to develop
its primary healthcare infrastructure, improve work-
force management, and establish national reserves
of vital medical supplies and equipment. The suc-
cess of vaccination programs and compliance with
public health measures depends heavily on how well
the public trusts the system and how effectively risks
are communicated. The containment and recovery
efforts of South Korea and New Zealand succeed-
ed because their countries maintained strong pub-
lic trust and delivered clear communication plans
(Kwon & Oh, 2022; Officer et al., 2022). The future
public health planning of Kazakhstan needs to fo-
cus on building open communication channels and
active community participation. The country should
dedicate funds to medical supply production within
its borders because this approach will create self-
sufficiency and minimize its need for international
market access during emergencies.

Conclusion
The COVID-19 pandemic revealed multiple

critical weaknesses in global healthcare systems,
including those in Kazakhstan. The country imple-
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mented multiple pandemic response measures, in-
cluding hospital construction, the deployment of
a digital health platform, and the development of
international partnerships. Yet, these efforts failed
to address fundamental systemic problems. The
healthcare system faces ongoing challenges, includ-
ing insufficient medical staff, restricted access to
healthcare in rural areas, and high patient costs.
International healthcare experiences demon-
strate that enduring healthcare systems need both
physical infrastructure, capable governance, skilled
personnel, and fundamental primary care services.
The healthcare system in Kazakhstan needs to de-
velop medical education programs, improve work-
ing conditions for healthcare workers, and expand
telemedicine services to achieve greater equity in

service delivery. The country needs to create nation-
al stockpiles of medical supplies, protective equip-
ment, and essential medicines to improve its readi-
ness for upcoming emergencies.

The healthcare system needs to build public
trust through open communication, data-based
decision-making, and community participation to
achieve better health outcomes and higher vaccina-
tion rates. The pandemic presents an opportunity to
advance healthcare reforms that focus on building
system resilience and achieving greater healthcare
equity and operational efficiency. Kazakhstan will
develop an improved healthcare system capable
of handling future public health emergencies by
committing to establishing strong foundational el-
ements.
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MAPPING INNOVATIVE CORPORATE
ENVIRONMENTAL RESPONSIBILITY RESEARCH:
A BIBLIOMETRIC ANALYSIS

Climate challenges are rising fast. This makes Corporate Environmental Responsibility (CER) and
innovation very important. The intersection of innovation and Corporate Environmental Responsibility
(CER) is fast becoming a cornerstone of sustainable development, driven largely by escalating climate
pressures. However, the scholarly landscape remains disjointed, often failing to cohesively link tech-
nological advancements with financial mechanisms and their actual environmental impacts. To bring
order to this fragmented field, we mapped the evolutionary path of innovation-centric CER. Following
the PRISMA protocol, we screened 497 peer-reviewed articles from the Web of Science Core Collection
(up to April 2025), employing VOSviewer and Biblioshiny for visualization. What stands out is the ex-
ponential rise in output, with China functioning as the primary research hub. Thematically, we observed
a distinct pivot: the conversation is drifting away from internal metrics like “environmental strategy”
and “eco-efficiency,” focusing instead on external catalysts such as “green finance,” “digital transforma-
tion,” and “financing constraints.” By categorizing the literature into strategic management, sustainable
production, and the finance-innovation nexus, this paper offers a consolidated framework. It ultimately
lays out a future research agenda to help scholars and practitioners navigate the twin hurdles of digital
and green transitions.

Keywords: Corporate Environmental Responsibility, Innovative Approaches, Bibliometric Analysis,
Sustainability Strategies.
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19A-Papabu aTbiHAAFbl Kasak, yATTbIK, YHMBepcuTeTi, AAMaThl, KasakcraH
2AoHAOH Kopoabaik YHuBepcuTeTi, AOHAOH, YAbIOpUTaHMS
3AOHAOH YHUuBepcnTeTTiK KoAAeaXi, AOHAOH, YAbIOpUTaHUS
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KopluafraH opTa caAacbliHAAFbl MHHOBALMSIABIK,
KOPIopaTMBTI XKayankepLuiAikTi 3epTrey kaprorpadmscobi:
6MOAMOMETPUKAADIK TaAAQY

KAMMaTTbIK, CbIH-KQTEPAEPAIH >XEAEA KYLLEKI KOPMOPaATUBTIK 3KOAOTMSAbIK >KayarkepLuiAikke
(Corporate Environmental Responsibility, CER) >xeHe WHHOBaumMsgra AereH HasapAbl alTapAblKTaw
apTTbipbin  OTbIp. KAMMATTbIK, KbICbIMHBIH ©CYi >KaFAalblHAQ WMHHOBaLMS MeH KOPMOpaTMBTIK
3KOAOTMSIABIK, >KayankepLUiAiKTiH TOFbICYbl TypakTbl AaMYyAbIH MaHbI3Abl TiperiHe arHaAyaa. Aaaraa
Kasipri fbiAbIMM oAebneTTe GyA 6GaFbiT 9AI A€ (PparMeHTTEeAreH KYWAE KaAblM, TEXHOAOTMSIAIK,
JKETICTIKTEPAIH Kap>KbIAbIK, MEXAHU3MAEPMEH XX8HE OAAPAbIH HaKTbl 3KOAOTUSIAbIK, 8CEPAEPIMEH 63apa
GanAaHbIChI XXETKIAIKTI TYpAe XyineAeHbereH. OCbl OAKbIAbIKTbIH OPHbIH TOATbIPY MaKCaTbiHAA 3epTTey
MHHOBaUMara GaFAapAaHFaH KOPMOPATMBTIK 3KOAOTMSIAbIK, >KayarnkepliAiKTiH 3BOAIOLMSAAbIK, AaMy
TPAEKTOPUSCHIH KelleHAI TYPAE TaAAayAbl Ke3aenai. PRISMA npotokoabiHa ceiikec, Web of Science
Core Collection aepekkopbiHaH 2025 XbIAAbIH COYIp arblHa A€MiH XKapusiAaHFaH 497 peleH3nsAaHFaH
FBIABIMM MAKaAQ ipikTeAAi. BUBAMOMETPUSABIK Taasay MeH Bu3yaam3saums VOSviewer xkaHe Biblioshiny
GarAapAamMaAapblHbiH KOMEriMEH XKY3€ere acbipblAAbI.

3epTTey HOTMXKEAEPI TaKbIPbIn GOMbIHLIA KAPUAAAHBIMAAPAbIH, SKCMIOHEHLIMAAABI 6CYiH KOpPCeTin,
KbITanAbIH XeTeklli 3epTTey OpPTaAblfbl PETIHAET POAIH alKblHAAMAbI. TaKbIPbINTbIK, TAAAQY FbIAbIMM
(POKYCTbIH, alKblH ©3repiciH aHbIKTaAbl: 3epTTeyAepAiH 6acTankbl KeseHAepiHAe 6acbiM GOAFaH
«IKOAOTMSABIK, CTpaTernsl» MeH «IKO-TUIMAIAIK» CeKiAAl ilWKi  YMbIMAQCTBIPYLLUbIABIK, acnekTiAep
GIpTIHAEM «KaCbIA KAPXbl», «CAHABIK, TPaHC(OPMaLMS» >KOHE «KAPXKbIAAHABIPY LLEKTEYAEpPi» CULKTbI
CbIPTKbI KaTaAM3aTOpPAApPFa aybICKaH.
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OAeOMeTTEPAI CTpaTernsAbiK, 6ackapy, TypakTbl OHAIPIC XXoHe Kap>Kbl MEH MHHOBALIMS apacbiH-
Aarbl ©3apa 6arAaHbIC OarbITTapbl OOMbIHILA XYMEAEY apKbiAbl MakKaAa OipiKTipiAreH aHaAMTUMKAADIK,
KYPBIABIM YCbIHaAbl. 3epTTey HaTMXKeAepi FAaAbIMAAP MeH MPAKTMKTEP YLUiH UMMPABIK, >KoHe acbIA
TpaHchopMaLMSIHBIH, KaTap >KYPYIHEH TYbIHAQMTbIH KYPAEAI CblH-KATEPAEpAI eHcepyre GafblTTaAFaH
6oAallak, 3epTTey KyH TopTibiH KaAbINTaCTbIpyFa HEeri3 GOAaAbI.
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Kaprorpadpust uccaepoBaHmii
MHHOBALMOHHOM KOPNOPAaTUBHOM OTBETCTBEHHOCTH
B 00AaCTH OKpYXKaloLLei cpeAbl: 6MOAMOMeTpUYECKMIA aHAAU3

CTpeMUTeAbHOE YCUAEHWE KAMMATUUYECKMX Bbl30BOB CYLLECTBEHHO MOBbLILIAET 3HAYMMOCTb KOPMo-
paTUBHOM 3KOAOrMUeckor oTBeTcTBeHHOCTH (Corporate Environmental Responsibility, CER) n nHHoBa-
Ui, B ycAoBMSIX HapacTaloWero KAMMaTM4eCckoro AaBA€HMS B3aMMOAENCTBME MHHOBALIMIA U KOpnopa-
TUBHOWM 3KOAOTMYECKOM OTBETCTBEHHOCTM CTAaHOBWMTCS OAHMM M3 KAIOUEBbIX (hakTOpoB obecreyeHus
YCTOMUMBOrO pa3Bntms. BmecTe ¢ TeM COBpeMeHHOe Hay4HOe MPOCTPAHCTBO MO-MPeXKHeMY XapakTe-
pu3yeTcs hparMeHTapHOCTbIO, UTO 3aTPYAHSET MHTErpaumio TEXHOAOTMYECKNX AOCTUXKEHMUI C (DUHAH-
COBbIMM MEXAHM3MaMM M1 OLLEHKY MX PEAAbHOIO 3KOAOTMUYECKOrO BO3AENCTBUS.

B LieAsix crcteMaTmsalmm AQHHOrO MCCAEAOBATEALCKOrO HaMpPaBAEHWS B PabOTe MPOBOAMTCS KOM-
MAEKCHbI QHAAM3 IBOAIOLLMOHHOM TPAEKTOPMM Pa3BUTUS KOPNOPATUBHOM KOAOIMYECKON OTBETCTBEH-
HOCTM, OPUEHTMPOBAHHOM Ha MHHOBauMW. B cooTBeTCcTBMM C NPOTOKOAOM PRISMA 13 6asbl AaHHbIX
Web of Science Core Collection 6bian oToOpaHbl 497 peueH3npyemMblx HayUHbIX My6GAnKaLmi, ony6An-
KOBaHHbIX A0 anpeasi 2025 roaa. AAs npoBeaeHus 6GUOBAMOMETPMYECKOrO aHaAM3a M BMU3yaAM3aLmm
AQHHbIX MCMOAb30BAAMCh MPOrpammHble MHCTpyMeHTbl VOSviewer u Biblioshiny.

Pe3yAbTaTbl MICCAEAOBaHUSI CBUAETEABCTBYIOT 06 IKCMOHEHLIMAABHOM POCTE HayuHbIX My6HAMKaLmi
Mo paccMaTpMBaeMon TemaTuke, Npu 3ToM Kntai BbICTynaeT B KAUeCTBe BEAYLLErO MCCAEAOBATEAbCKO-
ro ueHTpa. TemMaTtnyeckmit aHaAn3 BbISIBUA OTYETAMBDBIA CABUI MCCAEAOBATEABCKOrO (pokyca: OT npe-
MMYLLLECTBEHHOIO BHUMAHMS K BHYTPEHHMM OPraHM3aLMOHHbBIM aCrneKkTaM, TakKMM KaK «3KOAOrMyeckast
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«3eAeHble (PMHaHCbI», «LUMPOBYIO TPAHCHOPMALMIO» 1 «(DUHAHCOBbIE OFPaAHNYEHUS».

Cuctematnsaums HayuHbIX PaboT Mo HaMpPaBAEHMSIM CTPATErMUYECKOro yrpaBAeHUsl, YCTOMYMBOIO
MPOM3BOACTBA M B3aMMOCBS3M (PMHAHCOB M MHHOBALIMIA MO3BOAMAQ MPEAAOXKUTb MHTErPUPOBAHHYIO
AHAAUTMYECKYIO CTPYKTYpY. [OAyueHHble pe3yAbTaTbl (DOPMMPYIOT OCHOBY AAS OMPEAEAEHWs Mnep-
CMEeKTMBHOW MCCAEAOBATEAbCKONM MOBECTKM, OPUEHTMPOBAHHOM Ha MPEOAOAEHME ABOMCTBEHHOIO Bbl-
30Ba UMGPOBON 1 3eAeHON TpaHChOopMaALIMKM, N MPEACTABASIOT NMPAKTUYECKYIO LEHHOCTb KaK AAS UC-
CAeAOBATEAEN, TaK M AAS CMELIMAAMCTOB-NPAKTUKOB.

KAtoueBble cAoBa: KOpnopaTuBHas 3KOAOrMYeCcKas OTBETCTBEHHOCTb, MHHOBALIMOHHbIE MOAXOADI,
61OAMOMETPUYECKMI aHAAM3, CTPATErMKN YCTOMUMBOTO Pa3BUTUS.

Introduction

The escalating severity of global environmen-
tal problems presents a formidable challenge to
sustainable global economic and social develop-
ment. Consequently, the role and responsibili-
ties of corporations in mitigating environmental
degradation have gained unprecedented attention.
Corporate Environmental Responsibility (CER),
evolving beyond mere regulatory compliance, is
increasingly recognized as a strategic imperative
and a potential source of core competitiveness
for firms navigating the complexities of the 21st

century. Concurrently, innovation, particularly
environmentally focused “green innovation,” is
widely acknowledged as a key mechanism for en-
hancing environmental performance and driving
the transition towards sustainability. Therefore,
understanding the innovative approaches that
firms employ to develop and implement effec-
tive CER strategies is a topic of high relevance.
This relevance stems from both the widespread
academic and practical interest in corporate sus-
tainability and the critical need for actionable
strategies that reconcile economic objectives with
environmental stewardship.
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Despite the growing body of research explor-
ing CER and green innovation individually, and
the existence of narrative reviews focusing on spe-
cific aspects like eco-innovation drivers (Hojnik
& Ruzzier, 2016) or the eco-innovation-competi-
tiveness link (Carrillo-Hermosilla et al., 2010), a
significant “problem situation” exists, there is a
lack of a comprehensive, systematic, and objec-
tive analysis mapping the entire global research
landscape specifically dedicated to “innovative ap-
proaches to CER strategies”. Existing qualitative
reviews, while valuable, often lack the scope and
quantitative rigor to capture the holistic knowledge
structure, evolutionary pathways, and intellectual
interconnections within this specific, interdisci-
plinary domain. This knowledge gap hinders a con-
solidated understanding of the field’s accumulated
wisdom, dominant paradigms, influential contribu-
tions, and emerging frontiers. The relevance of ad-
dressing this topic is underscored by the need for
a clearer, data-driven picture of research trends
to guide future scholarly inquiry (theoretical sig-
nificance) and to inform corporate managers and
policymakers seeking effective, innovation-driven
environmental strategies (practical significance).
This study employs bibliometric analysis, a robust
quantitative method for mapping scientific fields
(Zupic & Cater, 2015), to provide this needed com-
prehensive overview.

The object of this research is the global schol-
arly literature focusing on the application of innova-
tive approaches to corporate environmental respon-
sibility strategies. The subject is the intellectual and
social structure of this research field, including its
knowledge base, thematic evolution, core research
topics, influential actors (authors, institutions, coun-
tries), research frontiers, and collaboration patterns.

The overarching goal of this paper is to present
a systematic and visual map of this research domain
through bibliometric analysis, thereby demonstrat-
ing its structure and evolution.

To achieve this goal, the specific objectives are:

1. To identify the publication trends and growth
trajectory of research in this field.

2. To determine the core research themes, influ-
ential publications, key authors, leading institutions,
and major contributing countries/regions.

3. To reveal the underlying knowledge struc-
ture and foundational literature through co-citation
analysis.

4. To map current research frontiers and emerg-
ing hot topics using keyword co-occurrence and bib-
liographic coupling analyses.
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5. To characterize the collaboration networks
among authors, institutions, and countries.

The methodology adopted is bibliometric anal-
ysis. Data was collected from the Web of Science
(WoS) Core Collection database. Analytical meth-
ods include descriptive statistics, co-citation analy-
sis (Small, 1973), keyword co-occurrence analysis
(Callon et al., 1991), bibliographic coupling (Kes-
sler, 1963), and collaboration network analysis.
Analysis and visualization were conducted using the
VOSviewer software (van Eck & Waltman, 2010)
and the Bibliometrix R package (Aria & Cuccu-
rullo, 2017). The study operates under the implicit
hypothesis that bibliometric methods can effectively
uncover and represent the intellectual structure and
developmental dynamics of the target research field.
The value of this work lies in providing a struc-
tured, evidence-based panorama of the field, offer-
ing a navigational guide for academics, actionable
insights for managers developing innovative CER
strategies, and relevant information for policymak-
ers promoting corporate sustainability.

Literature review

This review covers foundational and recent
English-language works germane to innovative ap-
proaches in corporate environmental responsibility
(CER) strategies, analyzing their scientific contri-
butions and identifying the research gap this biblio-
metric study aims to fill.

Foundational Concepts: Strategic CER and
Stakeholder Influence The understanding of CER
has evolved significantly from a compliance-driven
necessity to a strategic asset. A pivotal scientific
contribution came from Hart (1995), who proposed
the natural-resource-based view, positioning en-
vironmentally oriented capabilities as unique firm
resources potentially leading to sustained competi-
tive advantage. Complementing this, Porter and
Van der Linde (1995) argued against the perceived
environment-economy trade-off, suggesting that en-
vironmental regulation could spur innovation and
enhance competitiveness, another key contribution
shifting the discourse. Elkington (1997) further
broadened the scope with the “triple bottom line”
concept, emphasizing the equal importance of eco-
nomic, social, and environmental performance, a
contribution that embedded CER within a holistic
sustainability framework. Stakeholder theory also
provided a crucial lens; Freeman (1984) offered a
foundational contribution by highlighting the neces-
sity for firms to manage relationships with various



Li’ang Zhang et al.

stakeholders (including those with environmental
concerns) for strategic success. Clarkson (1995),
M. B. E. Clarkson’s 1995 SMJ paper on stakeholder
framework, made a contribution by differentiating
stakeholder issues based on their relevance to cor-
porate environmental performance.

The Emergence and Importance of Green Inno-
vation Innovation focused on environmental ben-
efits became a distinct research stream. Rennings,
K. (2000) contribution was to define and categorize
“eco-innovations,” distinguishing them by their
positive environmental impact. Subsequent re-
search explored the characteristics and impacts of
various green innovation types (e.g., product, pro-
cess, organizational). Chen et al. (2006) provided
empirical contribution by demonstrating a positive
link between green innovation performance and
corporate advantage in Taiwan. Wagner (2007) in-
vestigated the relationship between environmental
management, environmental innovation, and pat-
enting, contributing to understanding innovation
outputs.

Integrating Innovation into CER Strategies and
Performance Research increasingly focused on the
strategic integration of innovation within CER. A
significant contribution by Sharma and Vreden-
burg (1998) was distinguishing between reactive
and proactive environmental strategies and linking
proactive stances to the development of unique or-
ganizational capabilities, often innovation-driven.
Russo and Fouts (1997) made an early empirical
contribution suggesting a positive relationship be-
tween environmental performance and financial
performance, often mediated by factors like innova-
tion. Aragon-Correa and Sharma (2003) contributed
by applying the dynamic capabilities perspective to
understand proactive environmental strategy for-
mulation. Aguilera-Caracuel et al. (2012) explored
how international experience fosters organizational
learning that influences proactive (and often innova-
tive) environmental strategies, a contribution linking
globalization and CER. Studies also examined the
diverse drivers of green innovation adoption, such
as regulations, market pull, and technology push
(Horbach et al., 2012), and the role of stakeholder
pressure (Qi et al., 2010), providing contributions
to understanding the contextual factors. Christmann
(2000) contributed by empirically examining the ef-
fects of environmental management practices (often
involving process innovation) on cost advantage.

Existing Syntheses and the Identified Research
Gap While the aforementioned works represent sig-
nificant individual contributions, efforts to synthe-

size the field have also emerged. Reviews by Hojnik
and Ruzzier (2016) on eco-innovation drivers and
Carrillo-Hermosilla et al. (2010) on eco-innovation
and competitiveness offer valuable thematic sum-
maries. Zhu and Sarkis (2004) contributed reviews
focused on green supply chain management, an area
related to operational innovation for CER. How-
ever, these reviews are typically narrative, selective
in scope, or focused on sub-domains of the broader
field.

The specific research gap addressed by the pres-
ent study is the absence of a large-scale, quantita-
tive, and visual mapping of the entire intellectual
structure and evolution of the research field specifi-
cally focused on ‘innovative approaches to corpo-
rate environmental responsibility strategies’ glob-
ally. Unlike previous reviews, this study employs
bibliometric methods (Zupic & Cater, 2015) to ana-
lyze the entire relevant literature corpus retrieved
from WoS based on objective criteria. Its contribu-
tion is not a narrative review of findings, but rather
a structural analysis of the field itself — identifying
the foundational knowledge base (co-citation), core
and emerging themes (keywords), current research
frontiers (bibliographic coupling), and collabora-
tion networks — providing a unique, comprehensive,
and objective panorama that complements existing
qualitative reviews.

Methodology

In order to systematically depict the knowledge
map, evolutionary paths and cutting-edge hotpots in
the research field of “applying innovative methods
to enhance corporate environmental responsibility
strategies”, the bibliometric methodology is used
in this study. This method uses mathematical and
statistical tools to quantitatively analyze literature
data, which can objectively reveal the intellectual
structure and development dynamics of a particular
research field (Zupic &amp; Cater, 2015).

The bibliometric analysis and visualization
were conducted using VOSviewer (version 1.6.19),
developed by the Centre for Science and Technol-
ogy Studies (CWTS) at Leiden University, The
Netherlands (van Eck & Waltman, 2010). Addition-
ally, Biblioshiny, a web-based interface for the Bib-
liometrix R package (Aria & Cuccurullo, 2017), was
employed to perform comprehensive science map-
ping analysis.

This section will detail the data collection pro-
cess, the bibliometric analysis techniques employed,
and the analytical tools used.
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Data collection and preparation

Literature data for this study was obtained
from the Web of Science (WoS) core ensemble
databases. Three core databases were selected: the
Science Citation Index Expanded (SCI-EXPAND-
ED) — 1975-present; Social Sciences Citation Index
(SSCI) — 1975-present; Arts &amp; Humanities
Citation Index (AHCI)-1975-present; this database
was chosen primarily based on its broad disciplinary
coverage, rigorous journal selection criteria, and in-
clusion of complete citation information, which pro-
vides the necessary data base for bibliometric stud-
ies such as co-citation analysis (Clarivate, 2025).

The data retrieval strategy was designed to com-
prehensively capture literature that is highly relevant
to the research topic. The search formula was set as
follows: TS=(“environmental responsibility” OR
“corporate environmental responsibility” OR “en-
vironmental strategy”’) AND TS=(“innovation” OR
“innovative approaches” or “green innovation”);
The search timeframe covered all records from the
database construction to April 12, 2025, and a total
of 540 documents were retrieved.

The search subject (TS) field included title, ab-
stract, author keywords, and Keywords Plus to en-
sure a comprehensive search. To ensure the quality
of the documents, the type of documents retrieved
was limited to “Document Types: Article or Early
Access or Review Article” and the language was
limited to “English” the language was limited to
“English”. The time frame of the search covered all
records from the time of database construction to
April 12, 2025, and 530 documents were retrieved
(Table 1).

Table 1 — Document Types Analysis Data

Field Record Count % of 497
Article 485 97.59%
Early Access 30 6.04%
Proceeding Paper 3 0.60%
Review Article 12 241%

Note — Compiled by authors based on Web of Science Docu-
ment Types

Table 2,the initial search yielded a large num-
ber of documents, but some of them were of low
relevance to the topic of this study. In order to im-
prove the accuracy of the search results, we further
limited the Web of Science (WoS) literature cat-
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egories to Environmental Sciences, Environmental
Studies, Green Sustainable Science Technology.
Management, Business, Economics, Engineering
Environmental, Ethics, Regional Urban Planning,
Operations Research Management Science, Mul-
tidisciplinary Sciences, Energy Fuels and Energy
Technology. Multidisciplinary Sciences, Energy
Fuels, Development Studies, Agricultural Econom-
ics Policy, Public Environmental Occupational
Health, Social Sciences Interdisciplinary. Sciences
Interdisciplinary. This optimization resulted in 497
relevant papers. These literatures formed the data
base for the subsequent bibliometric analysis.

Table 2 — Statistics of the number of each WOS category

Web of Science Category Number of
Documents
Environmental Sciences 210
Environmental Studies 188
Green Sustainable Science Technology 165
Management 144
Business 141
Economics 42
Engineering Environmental 42
Ethics 19
Regional Urban Planning 19
Operations Research Management Science 12
Multidisciplinary Sciences 11
Energy Fuels 10
Development Studies 9
Agricultural Economics Policy 6
Public Environmental Occupational Health 5
Social Sciences Interdisciplinary 4

Note — Compiled by authors based on Web of Science Catego-
ries

Thermodynamics and its subcategories (e.g.,
Computer Science Cybernetics, Biochemistry Mo-
lecular Biology, etc.) have a literature count of <3,
which is low in relevance to the research topic.
Automation Control Systems and its subcategories
(e.g., Chemistry Multidisciplinary, Computer Sci-
ence Artificial Intelligence, etc.) have a very small
number of documents (<2) and are not included in
the analysis for the time being.

The initial search yielded a total of 540 docu-
ments. Subsequently, a complete record of all lit-
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erature was downloaded on April 12, 2025, includ-
ing information such as title, abstract, keywords,
authors, institutions, and references. To ensure the
accuracy and relevance of the dataset, data clean-
ing and preparation were carried out: first, literature
that was clearly irrelevant to the topic was exclud-
ed; second, possible duplicate records were checked
and merged. After screening and cleaning, the final
dataset included in the analysis of this study con-
tained 497 documents.

To ensure rigorous methodological curation of
the extant scholarship, this inquiry strictly opera-
tionalized the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA)
protocol to disentangle and systematically scrutinize
the selected corpus (Moher et al., 2009; Page et al.,
2021). Far from a mere heuristic, PRISMA imposes

a structural discipline through a granular, four-stage
progression: identification, screening, eligibility as-
sessment, and final inclusion (Snyder, 2019). This
architectural framework provides a robust scaffold
for the screening and synthesis of disparate findings,
thereby mitigating selection bias. By maximizing
the transparency of the bibliographic acquisition
process, the methodology significantly bolsters the
epistemic validity and reproducibility of the resul-
tant empirical deductions (Tranfield et al., 2003).
Consequently, to construct a cohesive, integrative
review of the multifaceted nexus between innova-
tion and Corporate Environmental Responsibility
(CER), we adopted the PRISMA guidelines as the
foundational instrument for this study. Figure 1 de-
picts the specific, quantified workflow utilized for
data source extraction and filtration.

Records identified from

g Web of Science Core Collection
"‘3 (SCI-EXPANDED, SSCI, AHCI)
;,% Search Query: “environmental responsibility”
'-E AND “Innovation”
% Inception — April 12 2, 2025
- n=>540
Records screened by Document Type
and Language Records exc—
g Inclusion Criteria: Article, Re- luded (7 =8)
g Review, Early Access g Reason:
@ ’ Non-English
b —Language: English language or
(7] irrelevant
document types
y
Records retained (n = 531)
Records screened
o . . Records exc-
c by Web of Science Categories luded (n=34)
c
] Focus: Environmental Sciences, Reasont
5 Management, Business; Irreistrant su-
2] Green Sustainable Tech, etc blegtsi,
4 . Thermodynamics
Autontation
l Control)
Final records inclu
2
he] Final records included
§ in bibliometric analysis

(Data cleaning and duplicates.)
n =497

Figure 1 — PRISMA workflow showing the data acquisition process
Note — Compiled by authors based on PRISMA

93



Mapping innovative corporate environmental responsibility research: a bibliometric analysis

Research Methods

This study utilizes established bibliometric
methods to analyze the collected data quantitatively
and map the research field:

Descriptive Statistical Analysis: Basic statistics
were calculated to profile the field, including annual
publication trends, identification of the most pro-
ductive authors, institutions, countries/regions, and
the most frequent publication sources (journals).

Co-citation Analysis: This technique identifies
the foundational knowledge base and intellectual
structure of the field by analyzing how often docu-
ments, authors, or journals are cited together in the
reference lists of the source publications (Small,
1973). High co-citation frequency suggests a strong
conceptual relationship between the cited items.
This analysis was performed on cited references,
cited authors, and cited sources (journals).

Keyword Co-occurrence Analysis: This meth-
od examines the frequency with which keywords
(author-provided keywords and WoS Keywords
Plus®) appear together in the same documents (Cal-
lon et al., 1991). Mapping these co-occurrences
helps identify the core research themes, hot topics,
and the conceptual structure of the field.

Bibliographic Coupling Analysis: This analysis
links documents that cite one or more of the same
references (Kessler, 1963). Documents with strong
bibliographic coupling are likely to address similar
research problems or topics, making this method ef-
fective for identifying current research fronts and
emerging research clusters.

Collaboration Network Analysis: This involves
mapping the co-authorship relationships between
authors, institutions, and countries/regions. Analyz-
ing these networks reveals patterns of scientific col-
laboration, identifies key collaborative groups, and
highlights the extent of national and international
cooperation within the field.

Analytical tools

To perform the above bibliometric analysis and
visualize the results, the following two specialized
software tools were used in this study:

Bibliometrix R package: This is a comprehen-
sive bibliometric analysis toolkit based on the R lan-
guage environment (Aria & Cuccurullo, 2017). This
study utilized Bibliometrix for data import, prepro-
cessing, descriptive statistical analysis (e.g., annual
publications, core author identification, etc.), and
the generation of some of the network data matrices.

VOSviewer: This is a software specifically de-
signed for constructing and visualizing bibliometric
network mappings (van Eck & Waltman, 2010).
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VOSviewer is known for its powerful visualization
capabilities and user-friendly interface, and is par-
ticularly suitable for presenting clustering in large
networks (e.g., co-citation networks, keyword co-
occurrence networks, literature coupling networks,
collaboration networks) structure and inter-item
relationships. This study will primarily use VOS
viewer to generate and present various bibliometric
network maps.

By combining the data processing and prelimi-
nary analysis capabilities of Bibliometrix with the
advanced visualization capabilities of VOSviewer,
this study aims to provide a comprehensive, in-
depth, and intuitive analysis of the field of “Inno-
vative Approaches to Enhance Corporate Environ-
mental Responsibility Strategies”.

Results and discussion

Findings and descriptive analysis

The aim of this section is to present the main
results of the bibliometric analysis of the data set of
literature in the field of research on “Innovative ap-
proaches to enhancing corporate environmental re-
sponsibility strategies” (N=497). Firstly, the results
of the descriptive statistical analysis are presented
to provide a basic overview of the field and its de-
velopment, followed by an in-depth discussion of its
intellectual structure and research themes.

1) Trends in Literature Publication

Statistics on the year of publication of the 497
documents included in the analysis reveal the char-
acteristics of the temporal evolution of the research
field. Figure 2 shows the annual number of publica-
tions in the field between 1994 and 2025.

“As shown in Figure 2, between 1994 and
2014, the number of relevant literature published
in this field was relatively small and in a slow de-
velopment stage, and since 2018, the number of
literature published has shown a significant growth
trend, especially in the period of 2019-2023, which
further accelerates the growth rate, reflecting that
the application of innovative methods to improve
the This reflects that “using innovative methods
to improve corporate environmental responsibil-
ity strategy” has gradually become a research hot-
pots. The increase in publications may be related
to the growing global emphasis on sustainability
and corporate environmental performance, as well
as the increasing role of innovation in addressing
environmental challenges. As of April 12, 2024,
a cumulative total of 497 publications have been
published in the literature.”
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Figure 2 — Trends in the number of annual publications (1994 to 2025)
Note — Compiled by authors based on Bibliometrix

2) Main Source Journals

The distribution of source journals for the lit-
erature reflects the main publication platforms for
research results in the field and their disciplinary af-
filiation. Table 3 lists the top 10 journals that have
published the highest number of relevant literatures,
demonstrating the main vehicles for research results
in the field.

As shown in Table 3, relevant research results
are mainly published in sustainability, business
strategy and the environment, journal of cleaner
production, corporate social responsibility and envi-
ronmental management, and other leading journals
in the field. Among them, sustainability and busi-
ness strategy and the environment are the core jour-
nals in the field, publishing a large number of related
studies, indicating that the research topic is signifi-
cantly interdisciplinary, integrating the perspectives
of several disciplines, such as environmental scienc-
es, management, economics and innovation studies.

Table 3 — Top 10 journals with the highest number of
publications

SOURCES ARTICLES

Sustainability 96
Business strategy and the environment 51
Journal of cleaner production 39
Corporate social responsibility and 19
environmental management

Environmental science and pollution research 16
Journal of business ethics 14
Environment development and sustainability 13
Technological forecasting and social change 10
Journal of environmental management 9
Organization & environment 7

Note — Compiled by authors based on Bibliometrix
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3)Highly productive authors

Identifying core researchers helps to understand
the distribution of academic power in the field. Table
4 shows the top 10 authors in terms of publications.

Table 4 — The top 10 authors by number of publications

Authors Articles Fralztl;:)llcllaelized

LIUY 7 1.82
ZHANG L 7 2.10
DANIELE LM 6 1.53
GANGI F 6 153
WANG Y 6 1.70
ZHANG C 5 1.92
ZHANG Q 5 1.37
ALIA 4 1.17
FENG TW 4 1.08
JIANG W 4 1.03

Note — Compiled by authors based on Bibliometrix

Corresponding Author's Countries

Countries A

SPAIN-

UsA-

AUSTRALIA -
ITALY -

UNITED KINGDOM -
FRANCE -

KOREA-
GERMANY -
GREECE -
MALAYSIA -

INDIA -

POLAND-

BRAZIL-
ROMANIA -
CANADA -

CYPRUS -

CZECH REPUBLIC -
PORTUGAL

AUSTRIA-

Table 4 shows the researchers who have contrib-
uted the highest number of publications in the field.
These prolific authors are usually important schol-
ars in the field, and their research work may have
had a significant impact on the direction of the field
and research topics. It is important to note that the
number of authors’ publications only reflects their
productivity, and the subsequent analysis of collab-
orative networks and co-citations will further reveal
the collaborative relationships and academic influ-
ence among the authors.

4)Major Research Countries/Regions

Analyzing the distribution of countries/regions
to which the authors of the literature belong can re-
veal the geographic concentration of research in the
field and the pattern of international cooperation.
Figure 3 lists the top 10 countries/regions in terms
of the number of publications.

Figure 3 illustrates the contribution of different
countries in single-country publications (SCP) and
multicountry collaborative publications (MCP)
when they are corresponding authors. Among
them:

Collaboration

W scr
0 mer

0
N. of Documents

50 100

150 200

SCP: Single Country Publications, MGP: Multiple Country Publications

Figure 3 — Top 10 countries/regions by number of publications
Note — Compiled by authors based on Bibliometrix

First, single-country publications (SCP) refer
to publications independently completed and pub-
lished by researchers or institutions in a single coun-
try, which are represented by blue bars in the figure,
representing scientific research results independent-
ly completed by that country.
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Second, Multi-country Collaborative Publica-
tion (MCP) refers to publications that are jointly
completed and published by researchers or institu-
tions from multiple countries, which are represented
by red bars in the graph, reflecting transnational sci-
entific research cooperation.



Li’ang Zhang et al.

The horizontal axis of the graph indicates the
number of publications and the vertical axis lists
the individual countries involved in the research.
The bar for each country is divided into two parts,
corresponding to the number of its SCPs and
MCPs.

As can be seen from the graph, China is a signif-
icant leader in the total number of publications and
has the largest percentage of SCPs, indicating its
outstanding independent scientific research capac-
ity as well as its active participation in international
collaborations. Countries such as Spain, the United
States and Australia have the next highest number
of publications, but there is a significant gap with
China. Countries such as Italy, the UK and France
have relatively small outputs, and Greece, Malaysia

Most Relevant Affiliations

and India have an even smaller total amount of lit-
erature, but a small amount of independent and col-
laborative outputs can still be seen. However, schol-
ars in Kazakhstan have not yet conducted research
in this area.

Overall, China, Spain, and the United States
are the main contributors of research output in this
field, which may reflect the policy orientation and
academic inputs in these countries in promoting cor-
porate environmental responsibility and fostering
green innovation.” .

5) Key Research Institutions

Identifying research institutions with outstand-
ing contributions helps to understand the core re-
search strength of the field. Figure 4 shows the top
10 research organizations in terms of publications.

UNIVERSITY OF ZARAGOZA

XIAN JIAOTONG UNIVERSITY

UNIVERSIDAD DE CASTILLA-LA MANCHA

CENTRAL SQUTH UNIVERSITY

ions

HARBIN INSTITUTE OF TECHNOLOGY

Affiliati

NANJING AUDIT UNIVERSITY

NANJING UNIVERSITY OF INFORMATION SCIENCE AND TECHNOLOGY

SHANDONG UNIVERSITY OF FINANCE AND ECONOMICS

SICHUAN UNIVERSITY

0
-0
©
O
o

o

© Zas
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JINAN UNIVERSITY
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Articles.

Figure 4 — Top 10 Research Institutions in terms of number of publications
Note — Compiled by authors based on Bibliometrix

Identifying research institutions with outstand-
ing contributions in the field helps to understand
the distribution of core research strengths. Figure 4
shows the top 10 institutions in terms of publica-
tions, presented as a horizontal bar chart, with the
horizontal axis representing the total number of ar-
ticles published by each institution, the vertical axis
listing the name of the institution, and the length of
the bar and the value at the end of the bar corre-
sponding to the number of articles published by the
institution.

As shown in Figure 4, “University of Zaragoza”
tops the list with 18 articles, which is significantly
ahead of the other institutions, indicating that it is

probably one of the core research centers in the field
due to its outstanding research activity and output
capacity. It was followed by Xi’an Jiaotong Uni-
versity (13 articles) and Universidad de Castilla-La
Mancha (12 articles) in second and third place, re-
spectively. Other institutions such as Central South
University and Harbin Institute of Technology also
contributed, but with a relatively small number of
articles.

In terms of geographical distribution, Spanish
institutions (University of Zaragoza, Universidad
de Castilla-La Mancha) showed stronger research
strength. Meanwhile, Chinese institutions (Xi’an Ji-
aotong University, Central South University, Harbin
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Institute of Technology) also occupy an important
position, but the overall number of publications is
slightly lower than that of the top Spanish institu-
tions.

This result has important academic implications.
First, it visualizes the research output of each insti-
tution in this field, which is an important basis for
assessing its academic influence and research ac-
tivity. Second, although the chart does not directly
display collaboration information, it can be used in
conjunction with the subsequent collaborative net-
work analysis to further explore the position and
role of these high-producing institutions in the col-
laborative network, as well as the potential patterns
of collaboration among them. Finally, by comparing
the number of publications from institutions in dif-

advaiitage

capability

ferent countries, it is possible to gain a preliminary
understanding of the research inputs and outputs
in the field in different countries, for example, the
comparison between Spanish and Chinese institu-
tions observed in this study may reflect the different
stages of development or research focus in the field
in the two countries.

Literature measurement results

Based on the descriptive statistical analysis
in the previous section, this section uses network
analysis techniques to deeply reveal the intrinsic
knowledge structure, core research themes, research
fronts, and cooperation modes in the research field
of “applying innovative approaches to enhance cor-
porate environmental responsibility strategies”. The
analysis is visualized by VOSviewer software.
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Figure 5 — Keyword co-occurrence analysis
Note — Compiled by authors based on VOSviewer

1) Keyword co-occurrence analysis: research
themes and hotspots

Keyword co-occurrence analysis is used to
identify the core research themes and hotspots and
their interrelationships in a specific field. Figure
5 shows the keyword co-occurrence network dia-
gram constructed based on author keywords and
Keywords Plus®. In the analysis, the minimum co-
occurrence frequency threshold was set to 5 times,
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and 141 keywords that reached the threshold were
screened out of 887 keywords. In the graph, each
node represents a keyword, the node size reflects
its frequency of occurrence, and the strength of the
connecting line between nodes indicates the degree
of co-occurrence closeness. In this section, we will
analyze the research themes, hot topics and inter-
relationships.” .
Research theme identification
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Figure 6 — Keyword co-occurrence analysis
Note — Compiled by authors based on Bibliometrix

The core area of the network graph is dominated
by the high-frequency keywords “management”,
‘innovation’ and “performance “indicating that these
themes occupy a central position in the relevant re-
search (Figure 6). For example, “management” is
associated with “human-resource management”
and “leadership”. (human-resource management),
“leadership” and other sub-themes, highlighting the
fundamental role of management practice in aca-
demic research. Meanwhile, “innovation” is closely
related to keywords such as “research-and-devel-
opment” and “strategies”. The co-occurrence of
keywords such as “innovation” with “research-and-
development” and “strategies” reveals the intrinsic
connection between corporate innovation strategies
and R&D activities. In addition, the high frequency
of keywords such as “sustainability”, “green inno-
vation” and “CSR” reveals the intrinsic connection
between corporate innovation strategy and R&D ac-
tivities. In addition, the high frequency of keywords
such as “‘sustainability”, “green innovation” and
“CSR” indicates that environmental sustainability
and social responsibility have become hot topics in
research.

Exploration of Hot Topics

Further analysis shows that the keyword network
presents a multi-dimensional research path. With
“management” as the core, the keywords “market
orientation”, “competitive advantage” and so on are
derived. The core of “management” is “market ori-
entation” and “competitive advantage”, which em-
phasize the key role of market drive and competitive

strategy in enterprise development. In the branch of
“innovation”, ‘firm’ and “strategies” co-occur more
frequently, reflecting the practical characteristics of
enterprises as the main body of innovation. This re-
flects the practical characteristics of firms as innova-
tion subjects. Performance is associated with key-
words such as “efficiency” and “economic growth”,
emphasizing the importance of performance. “Per-
formance” is associated with keywords such as ‘ef-
ficiency’ and “economic growth”, emphasizing the
close connection between performance assessment
and economic development. It is worth noting that
“sustainability” is associated with keywords such as
“environmental responsibility” and “renewable en-
ergy”, “energy” (renewable energy) and so on form
an emerging research path, showing that academics
continue to deepen their concern for environmental
issues.

Interrelationship Analysis

The co-occurrence of keywords reveals the in-
trinsic connection between topics. For example,
the strong correlation between “management” and
“innovation” indicates that management practices
are closely related to innovation activities; ‘per-
formance’ and “sustainability” are closely related
to innovation activities. The connection between
“performance” and “sustainability” suggests the
synergy between corporate performance and the
SDGs. In addition, keywords such as “information
disclosure”, ‘governance’, and “regulations” are
also used. “ (regulations) are keywords that further
expand the perspective of corporate governance and
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policy research. These relational networks provide
an important basis for understanding the cross-cut-
ting and systemic nature of the research field.

The keyword co-occurrence network map
drawn by VOSviewer in this study clearly presents
the core themes and hot topics in the field, including
the directions of corporate governance, innovation
strategy, performance evaluation and sustainable
development. Future research can further deepen
the exploration of emerging topics such as “green
innovation”, “environmental responsibility” and
“corporate governance” to promote the synergistic
development of theory and practice. This analysis
provides methodological support for subsequent
bibliometric studies, as well as reference for aca-
demics and practitioners to grasp research trends
and optimize research directions.
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2) Literature Coupling Analysis: Research
Frontiers

Literature coupling analysis reveals the active
frontiers of current research fields by linking the
latest literature that cites similar references. Figure
7 shows the literature coupling network construct-
ed based on 497 source documents (the minimum
coupling intensity threshold is set to 10 times), in
which all the documents meet the minimum citation
requirement. By calculating the total strength of lit-
erature coupling links between each document and
other documents, 287 core documents were finally
screened out for analysis, and the VOSviewer soft-
ware was used to draw the source co-citation net-
work diagram to visualize the correlation between
the documents and their distribution characteristics
in the research field.
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Figure 7 — Literature Coupling Network Diagram
Note — Compiled by authors based on VOSviewer

Network Diagram Construction and Parameter
Setting

Data Screening: Set the threshold of the number
of citations to 10 to ensure that all 497 documents
meet the inclusion criteria.

Calculation of nodes and links: Calculate the
coupling strength of 287 core documents with other
documents, the size of nodes reflects the influence
of the documents, and the strength of links indicates
the degree of association between the documents.
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Visualization tool: constructing network dia-
grams through VOSviewer, Figure 7 using color
coding to distinguish different literature clusters
(e.g., green, blue, and red clusters), and visually pre-
senting the clustering characteristics of the research
frontiers.

Literature clusters and research frontiers

Different color node clusters in the network di-
agram represent the core direction of the research
field:
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Green cluster: Sharma (1998) is the core, and its
node size is large and in the center position, which
indicates that the early research results still have im-
portant influence on the current research.

Blue cluster: centered on Kraus (2020), with
dense connectivity between nodes, reflecting the
prominence of emerging research hotspots and
trends in recent years.

Red cluster: contains Feng (2022) and Li
(2020a), whose strong coupling relationship sug-
gests a common focus on a specific topic or direc-
tion, and may represent an independent but impor-
tant research branch.

Dynamic Characteristics of Research Frontiers

Continuity of classical theories: the green clus-
ter shows that the early literature (Sharma, 1998) is
still the theoretical foundation of current research.

Dominance of Emerging Trends: The blue
cluster shows that recent literature, represented by
Kraus (2020), dominates the direction of the fron-
tier, reflecting the knowledge update and innovation
in the field.

Parallel development of multiple directions: the
separation of the red cluster from the other clusters

zhang |

dan@@flm
angelo e

implies the existence of multiple independent but
complementary research paths in the field, which
need to be further analyzed for their thematic rel-
evance.

Literature coupling network diagram reveals
the structural characteristics of the research field
through visualization:

Influence of core literature: the size and position
of nodes directly reflect the pivotal role of literature
in the knowledge network.

Dynamics of frontier directions: The compari-
son of different color groups shows that classical
theories and emerging trends coexist, and multi-di-
rectional research advances at the same time.

Methodological value: This analysis provides
an objective basis for identifying research hotspots
and tracking the development of the field, which can
provide a reference for subsequent research design
and academic resource allocation.

3) Collaborative Network Analysis

This study analyzes the characteristics of collab-
orative networks at three levels: authors, institutions
and countries/regions.

Author Collaboration Network
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wang y
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@
B

Figure 8 — Author collaboration network
Note — Compiled by authors based on VOSviewer

The author collaboration network shows a sig-
nificant polycentric structure(Figure 8). Among
them, core authors (e.g., gangi f, daniele Im) oc-
cupy key positions in the network by virtue of their
high connectivity, dominate cross-team collabo-
ration and knowledge dissemination, and have a
significant impact on the overall structure of the
network. At the same time, there are some smaller

collaborative groups in the network (e.g., the sub-
groups formed by zhang q, duan yl), which are rel-
atively focused in their research direction but have
relatively few direct connections with the core au-
thors. In addition, some authors (e.g., rivera-torres
p, liu y) are relatively isolated in the network with
low connectivity, and future research should focus
on how to facilitate the integration of these fringe
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authors into the collaborative network to enhance
the overall synergistic efficiency of the network.
Overall, this author collaboration network has high
connectivity, indicating more active knowledge

sighiaan university

sharing, but the polarization between core and edge
authors deserves further attention and should be
improved by establishing an effective cross-team
collaboration mechanism.
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Figure 9 — Institutional collaboration network
Note — Compiled by authors based on VOSviewer

The institutional collaboration network has Xi’an
Jiaotong University as its core, and the extensive
connectivity of this institution provides the network
with significant academic influence and resource in-
tegration capabilities(Figure 9). Institutions such as
Jilin University and Beijing Institute of Technology
also play key roles in the network, further enhanc-
ing its stability. In terms of geographic distribution,
there are some geographic cooperative subgroups in
the network, e.g., the Northeastern cluster of univer-
sities centered on Harbin Institute of Technology
and the East China cluster of universities centered
on Zhejiang University, etc., and the cooperation
within these subgroups is relatively close. In addi-
tion, there are also some cross-regional institutional
collaborations, such as the collaboration between
Southwestern University of Finance and Economics
and Sichuan University, which play a complementa-
ry role in promoting knowledge flows. The analysis
of cooperation intensity shows that the cooperation
between some institutions is more intensive (e.g.
Capital University of Economics and Business and
University of International Business and Econom-
ics), while the participation of some marginal insti-
tutions is relatively low (e.g. Guizhou University of
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Finance and Economics), and the overall synergistic
efficiency of the institutional cooperation network
should be improved in the future by optimizing the
cooperation mechanism.

The international cooperation network has Chi-
na as the core hub, and its close cooperation with
countries such as South Korea, Japan, and Singapore
reflects the dominant position of research collabora-
tion in the Asia-Pacific region (Figure 10). The Eu-
ropean Cooperation Circle (Germany, France and
the Netherlands) and the Asian Cooperation Circle
(centered on China) form a high-density regional
network, while the Americas Cooperation Circle
(the United States and Canada) has a higher intensi-
ty of cooperation but a lower level of participation in
South America and Africa. Dynamic analysis shows
that international cooperation networks are shifting
from being dominated by traditional powers (e.g.,
the United States and the United Kingdom) to diver-
sified participation, with emerging countries such as
India and Brazil contributing to the expansion of the
networks. However, regional development imbal-
ances (such as the marginalization of African coun-
tries) still need to be improved through policy sup-
port and cross-regional cooperation mechanisms.
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Figure 10 — International Cooperation Network
Note — Compiled by authors based on VOSviewer

Network analysis: co-citation structure and evo-
lution

Based on the previous analysis, this chapter fo-
cuses on the co-citation network and utilizes the
analytical functions provided by VOSviewer to ex-
plore in more depth the knowledge base, cross-dis-
ciplinary characteristics, intellectual evolution and
the influence of core scholars in the research field
of “applying innovative approaches to enhance
corporate environmental responsibility strategies”,
This chapter aims at revealing the knowledge base,
cross-disciplinary characteristics, intellectual evo-
lution and influence of core scholars in the field
of “applying innovation to enhance corporate en-
vironmental responsibility strategies”. This chap-
ter aims to reveal the deep structure and dynamic
connections within the knowledge network of this
field.

Journal co-citation network analysis: assess-
ing sources of knowledge and community cohesion
(1994-2025)

Journal co-citation networks reflect the sources
of journals that form the knowledge base of the field
and their interconnections and help to assess the de-
gree of disciplinary intersections and overall cohe-
sion of the research community.

Purpose of analysis: To identify the core jour-
nal communities in the field, to understand the
contributions and linkages of different disciplinary
knowledge sources (journals), and to assess the de-
gree of knowledge integration in the research com-
munity.

By analyzing the co-citation of references cit-
ed in 497 documents in the datasets and setting an
appropriate co-citation frequency threshold with a
minimum of 20 citations, 61 out of 26,878 cited ref-
erences met the threshold. A literature co-citation
network graph can be constructed. Figure 11 illus-
trates the visualization results of this network.

Literature co-citation network clustering anal-
ysis: each node in the graph represents a piece of
cited literature, the size of the node usually indicates
the citation frequency, the connecting line indicates
the co-citation relationship between the literature,
and the thickness of the line represents the co-ci-
tation intensity. Different colors of nodes represent
different research clusters identified by VOSviewer.
Based on the content of the node literature and the
clustering results, three major knowledge clusters in
the field can be identified:

To identify the knowledge base and evolution
path of the research field of corporate environmental
strategy and green innovation, this paper conducts
a cluster analysis based on the literature co-citation
network graph drawn by VOSviewer. Each node in
the network represents a piece of high-frequency
cited literature, the connecting line indicates its co-
citation relationship with other literature, the color
represents different clustering themes, and the size
of the node reflects the citation frequency of the lit-
erature. According to the clustering algorithm and
graph visualization results of VOSviewer, three ma-
jor knowledge clusters are identified, which are as
follows:
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Figure 11 — Literature co-citation network graph
Note — Compiled by authors based on VOSviewer

Cluster 1: Corporate Environmental Strategy
and Sustainable Competitive Advantage (Red)

This cluster is the largest and most tightly struc-
tured one in the network, which mainly focuses on
how corporations can integrate their environmen-
tal responsibility into their core strategy in order to
achieve sustainable competitive advantage. Repre-
sentative literature includes Hart (1995) A natural-
resource-based view of the firm’, Porter &amp; van
der Linde (1995) ‘Toward a new conception of the
environment- competitiveness relationship’, Porter
&amp; van der Linde (1995) ‘Toward a new con-
ception of the environment- competitiveness rela-
tionship’, and Sharma &amp; Vredenburg (1998)
among others.

These literatures lay the theoretical foundation
for integrating environmental factors into the stra-
tegic management system of firms, emphasizing the
role of the Resource-Based View (RBV), Stakehold-
er Theory and Institutional Theory, among others,
in environmental strategic decision-making. In ad-
dition, this cluster contains a large number of stud-
ies on the classification of environmental strategies,
environmental driver paths (e.g., market-driven vs.
regulation-driven), and the relationship between the
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performance of environmental strategies, forming
the theoretical backbone of the field.

Cluster 2: Green Innovation Drivers and Organi-
zational Response Mechanisms (Green)

This cluster focuses on how a variety of factors,
such as external institutional pressures, market pull,
and internal capabilities, drive firms to take green in-
novation actions. Representative literature includes
Aragon-Correa &amp; Sharma’s (2003) study on
environmental strategy response from a dynamic
capability perspective, Sharma’s (2000) study ex-
ploring the relationship between organizational
perceptions and environmental commitment, and
Russo &amp; Fouts’ (1997) study on the positive
relationship between environmental performance
and financial performance.

This clustering is closely linked and shows that
the field of green innovation research is maturing,
with the focus shifting from “whether to innovate”
to “what drives innovation” and “how organiza-
tions respond”. The focus of research has gradually
shifted from “whether to innovate” to “what drives
innovation” and “how organizations respond. In
terms of research methodology, the literature in this
cluster mostly adopts empirical analysis, integrating
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strategic management and organizational behavior
perspectives, which is the backbone of green man-
agement research.

Cluster 3: Environmental Management Systems
and Measurement Tools (Blue)

This cluster covers the research on the opera-
tional level of corporate environmental manage-
ment, including the application of tools such as ISO
14001 environmental management system, Cleaner
Production, Life Cycle Assessment (LCA), and the
assessment of their effectiveness. Representative
literature includes Christmann (2000), Zhu &amp;
Sarkis (2004) and Fornell &amp; Larcker (1981),
especially the latter’s measure of reliability in struc-
tural equation modeling, which has been widely
borrowed in empirical green management research.

This cluster is closely related to the previous
two clusters and serves as a bridge from theoretical
research to practical application in business. From
the structure of the map, this cluster, despite its rela-
tively small size, has a high degree of concentration,

.
int j logistsres app

a clear research theme, and significant empirical
features, reflecting the reliance on and emphasis on
instrumental tools in the process of implementing
corporate environmental responsibility strategies.
Together, these clusters constitute the intellectual
cornerstone of the research field of “applying inno-
vative methods to enhance corporate environmental
responsibility strategy”.

2)Citation Source Analysis: Tracking the Devel-
opment of the Field

In order to deeply reveal the knowledge infra-
structure of the research field of corporate envi-
ronmental responsibility and green innovation, this
study analyzed the reference sources of the 497 doc-
uments collected. In the analysis, the co-citation fre-
quency threshold was set at 20 times, and 236 high
frequency cited sources were filtered out from 7,604
sources. Based on the co-citation relationships of
these sources, a source co-citation network diagram
was drawn using VOSviewer, as shown in Figure
12.
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In Figure 12, shows four clear groups of jour-
nals. The red cluster includes outlets such as Ener-
gy Policy and Ecological Economics. Work in this
area often focuses on policy design, energy use, and
resource issues. A second group appears in green.
Here we see journals like Strategic Management
Journal, Academy of Management Journal, and
Journal of Business Ethics. These journals connect
environmental topics with strategy and organiza-
tional behavior (Aragén-Correa & Sharma, 2003;
Bansal & Roth, 2000). The blue cluster is more op-

erational. Journals such as Journal of Cleaner Pro-
duction and Sustainability focus on production sys-
tems, efficiency, and circular practices (Rennings,
2000). A smaller yellow group includes Journal of
Marketing and Research Policy, pointing to work on
consumer behavior and innovation. Together, these
clusters outline the main areas supporting research
on corporate environmental responsibility. Based on
the co-citation intensity and visualization clustering
results, this study identifies four major source clus-
ters as follows.

Table 5 — Four primary source clusters for citation source analysis

Cluster Cluster Name Research Focus Representative Journals
Core Cluster of Environmental Environmental policy, energy Energy Policy, Ecological
Cluster 1 - . . ;
Science and Policy Research (Red) economics, resource management Economics
Mainstream Cluster of Management | Corporate strategy, organizational Strategic Management Journal,
Cluster 2 . . . ; Academy of Management Journal,
and Strategic Studies (Green) behavior, ethical theory R .
Journal of Business Ethics
Cluster 3 Operational Management and Green production, resource Journal of Cleaner Production,
Sustainable Production Cluster (Blue) efficiency, circular economy Sustainability
Marketing and Organizational Market-driven innovation, Journal of Marketing, Research
Cluster 4 . - .
Innovation Cluster (Yellow) consumer behavior Policy

Note — Compiled by authors based on VOSviewer

The Table 5 also shows changes in research
direction. The center of the network is shaped by
journals that link environmental strategy with firm
decisions. Journal of Cleaner Production, Business
Strategy and the Environment, and Sustainability
form a dense core. Their topics mix environmental
actions with performance and organizational change
(Del Rio et al., 2016; Hart & Dowell, 2011). Fi-
nance-related journals, including Energy Econom-
ics and Finance Research Letters, appear closer to
this core than before. Their position suggests grow-
ing interest in how finance affects environmental ac-
tions, consistent with findings in ESG and sustain-
able finance work (Friede, Busch, & Bassen, 2015).
Marketing and innovation outlets in the yellow clus-
ter show that researchers now pay more attention
to consumer responses and technology pathways
(Kammerer, 2009; Schiederig, Tietze, & Herstatt,
2012). Overall, the field is moving toward broader
and more mixed themes that bring together econom-
ics, strategy, operations, and innovation.
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Analysis of Cited Authors

In order to further reveal the knowledge infra-
structure of the research field of corporate envi-
ronmental responsibility and green innovation, this
paper carries out the co-citation analysis of cited
authors based on the reference sources of the 497
documents collected. The minimum number of cita-
tions for cited authors was set at 20, and a total of
173 authors out of a total of 18,141 authors reached
this threshold.

For these 173 authors, VOSviewer calculated
the strength of their total co-cited links with other
authors and generated a source co-citation network
graph accordingly (see Figure 13). The size of the
nodes in the graph indicates the authors’ co-citation
frequency, the thickness of the links between the
nodes reflects the strength of the co-citation rela-
tionship, and the different colors indicate the differ-
ent clusters identified by the software, representing
the groups of authors who have been frequently co-
cited in theoretical or empirical studies.
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Figure 13 — Cited author analysis
Note — Compiled by authors based on VOSviewer

According to the results of the cluster analysis,
the authors’ co-citation network presents the follow-
ing four main knowledge groups:

Category 1 (green): strategic environmen-
tal management and institutional theory research
group. This cluster may differ somewhat from the
red cluster in terms of topics or approaches, such
as focusing on cross-disciplinary areas or specific
application scenarios. Although the connectivity
between nodes is relatively evenly distributed, the
main authors still have connectivity in other clusters
as well, showing that they play a bridging role, e.g.,
in interdisciplinary topics or methodologies. This
cluster mainly includes key scholars such as Hart
S.L., Sharma S., and Aragén-Correa J.A., whose re-
search focuses on environmental strategy, dynamic
capabilities, and the role of stakeholders in corpo-
rate sustainability.

Category 2 (red): CSR and Competitive Advan-
tage Research Cluster. The high number of authors
in this cluster and the high density of connectivity
between the nodes imply that researchers within this
cluster are closely related to each other in terms of
research topics or theoretical paradigms, and that the

literature is frequently cross cited. By observing the
citation frequency and total link strength of the main
authors, it can be inferred that this cluster usually fo-
cuses on a relatively centralized core topic, such as a
certain theoretical framework or research methodol-
ogy, which constitutes the foundation of earlier or
more classical research in this field. Scholars repre-
sented by Porter M.E., Freeman R.E. and Clarkson
P.M. constitute this category, with research focus-
ing on how environmental and social responsibility
can create shared value and thus enhance corporate
competitiveness.

Category 3 (blue): Empirical Methods and Sta-
tistical Modeling Research Cluster. This cluster
forms a tighter sub-network in the figure, reflecting
a high degree of concentration and strong interac-
tion among the core authors. The degree of internal
differentiation may be relatively small, indicating
that these authors are more consistent in their re-
search focus or belong to the same school or team,
thus forming a research paradigm or continuous
research lineage with some consensus. This cat-
egory focuses on methodological contributors such
as Podsakoff P.M., Hair J.F., and Fornell C., who
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provide statistical methods and empirical analytical
models widely used in sustainability research.
Category 4 (Yellow): Environmental Innovation
and Eco-Efficiency Research Cluster. Authors in the
yellow cluster may focus primarily on areas that are
at the intersection between traditional theories and
emerging issues. For example, they may focus on
new forms of self-expression in the context of the
digital age, identity and social influence in social
media, and interdisciplinary research issues driven
by new technologies. In the yellow cluster, several
core authors who are representative of cross-border
integration, data-driven research and innovative
theory construction can be identified through Total
Link Strength (TLS) analysis. Their methodologies

green innovatian performance

institutiopal theory

climatajghange

familyfirms

tend to be novel and may employ hybrid research
methods, such as qualitative interviews combined
with big data analysis, to address complex social
behavioral phenomena in digital environments. The
cluster includes scholars such as Rennings K., Ghi-
setti C., and De Marchi V., working on drivers of
environmental innovation, policy incentives, and
pathways to green technologies.

In summary, these four clusters of authors con-
stitute the intellectual core of the research field, re-
flecting the interdisciplinary character of corporate
environmental responsibility and green innovation
research, integrating multiple academic fields such
as strategic management, environmental economics,
innovation theory and empirical methods.
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Figure 14 — Co-occurrence network visualization of author keywords
Note — Compiled by authors based on VOSviewer

Figure 14 visualizes the field’s chronological
metamorphosis through a temporal overlay. Rather
than a static snapshot, the network illustrates a drift
from the “cooler” indigo nodes of the foundational
period (circa 2018-2019) toward the “warmer,” lu-
minous yellow clusters defining the current research
horizon (2022-2024).
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The historical anchor of this domain lies in the
dense, dark-blue clusters surrounding “environmen-
tal strategy” and “environmental management.”
Research in this nascent phase was heavily predi-
cated on internal organizational capabilities. It op-
erated under the premise that pollution prevention
was less a compliance issue and more a mechanism
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for securing operational efficiency— a perspective
deeply rooted in the Natural Resource-Based View
(NRBYV). Scholars during this period were primar-
ily concerned with how firms could leverage pro-
active environmental postures to drive cost advan-
tages (Aragon-Correa & Sharma, 2003; Christmann,
2000).

As the timeline progresses into the teal transition
zone, the intellectual gravity shifts. The discourse
moves away from purely strategic intent toward tan-
gible implementation, evidenced by the prominence
of “eco-innovation” and “sustainability.” This era
marks the point where environmental performance
ceased to be viewed in isolation, becoming instead
inextricably linked to a firm’s technological outputs
and competitive survival in regulated markets (Car-
rillo-Hermosilla et al., 2010; Chen et al., 2006).

In the most recent stratum, represented by the
yellow nodes, the conversation has fundamentally
externalized. The emergence of keywords such as
“green finance,” “digital transformation,” and “fi-
nancing constraints” suggests that the modern re-
search agenda is no longer satisfied with internal
management questions. Instead, contemporary in-
quiry scrutinizes the capital infrastructure required
for sustainability. The current frontier asks not just
if firms want to be green, but how financial technol-
ogies and capital allocation mechanisms enable— or
restrict— their ability to do so (Gilchrist et al., 2021).

Conclusion

This study set out to make sense of how innova-
tion has been used to frame, explain and expand cor-
porate environmental responsibility (CER). Work-
ing with 497 articles allowed the analysis to trace
not a single line of development but several threads
that have gradually come together. Early work ad-
dressed CER through strategic behaviour and mana-
gerial commitment; later work turned toward inno-
vation, performance, and institutional conditions.
More recent studies link these themes to digital tools
and new organisational routines. These shifts give
the field a layered quality, where older and newer
ideas coexist, overlap and — at times — compete with
one another.

First, this study offers a consolidated map of the
field’s intellectual structure. The co-citation clusters
make clear that CER research draws from at least
three major knowledge centres: strategic environ-
mental management, green innovation studies and
operational environmental systems. Each centre ad-
vances its own vocabulary and evidence base, yet

they intersect more often than scholars typically ac-
knowledge.

Second, the analysis clarifies how innovation
operates within CER scholarship. Rather than func-
tioning as a single concept, innovation appears as
a bridge that connects organisational capabilities,
environmental performance, and institutional pres-
sures. This perspective helps explain why the lit-
erature often reports different mechanisms yet still
converges on similar outcomes.

Third, this study highlights structural imbal-
ances in the evidence underpinning CER. Output is
concentrated in a small number of countries— par-
ticularly China, Spain and the United States— while
firms in transitional or resource-dependent settings
remain underrepresented. These gaps limit the gen-
eralisability of existing theories and point to where
empirical expansion is most needed.

Fourth, the coupling analysis uncovers several
emerging fronts, including market-driven sustain-
ability practices, data-enabled environmental gov-
ernance and technology-centred CER innovation.
These areas are gaining attention but still lack con-
ceptual consolidation, suggesting important oppor-
tunities for future theory-building.

The implications of these findings run across
academic, managerial and policy communities. For
researchers, the field’s fragmentation presents both
a challenge and an opening: theoretical coherence
requires more attention to how innovation, responsi-
bility and organisational learning interact over time.
For managers, the results imply that CER is not just a
compliance domain but an arena where firms test new
technologies, processes and governance models. For
policymakers, the analysis reinforces the importance
of institutional infrastructures— particularly informa-
tion systems and regulatory incentives— in shaping
how firms experiment with environmental practices.

This study has several limitations. Reliance on a
single database means that parts of the global con-
versation remain outside the scope of the mapping.
In addition, quantitative visualisation cannot fully
capture how scholars use, contest or reshape con-
cepts. Even so, the patterns identified here provide a
stable foundation for further exploration.

Future research could look more closely at un-
derrepresented organisational contexts, especially
those in emerging and resource-dependent econo-
mies, where environmental responsibility evolves
under different constraints. Work is also needed
to understand how digital transformation reshapes
CER _less in terms of tools and more in terms of or-
gan is ational routines and learning processes. Stud-
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ies integrating qualitative and longitudinal designs In closing, CER research continues to broaden
may be able to explain how innovations diffuse  and thicken. This study provides one way of seeing
within firms and across sectors. These directions re-  that landscape. It is likely that future research, work-
flect a field still in motion, where new pressures and  ing with new tools and new contexts, will redraw it
technologies continually reshape what environmen-  again perhaps in ways that reveal connections still
tal responsibility means in practice. hidden today.

References

Aguilera-Caracuel, J., Hurtado-Torres, N. E., & Aragén-Correa, J. A. (2012). Does international experience help firms to be
green? A knowledge-based view of how international experience and organisational learning influence proactive environmental
strategies. Journal of World Business, 47(1), 130-142.

Aragon-Correa, J. A., & Sharma, S. (2003). A contingent resource-based view of proactive corporate environmental strategy.
Academy of Management Review, 28(1), 71-88.

Aragon-Correa, J. A., & Sharma, S. (2003). A contingent resource-based view of proactive corporate environmental strategy.
Academy of Management Review, 28(1), 71-88. https://doi.org/10.5465/amr.2003.8925233

Aragon-Correa, J. A., & Sharma, S. (2003). A contingent resource-based view of proactive corporate environmental strategy.
Academy of Management Review, 28(1), 71-88.

Aria, M., & Cuccurullo, C. (2017). bibliometrix: An R-tool for comprehensive science mapping analysis. Journal of Informet-
rics, 11(4), 959-975.

Aria, M., & Cuccurullo, C. (2017). bibliometrix: An R-tool for comprehensive science mapping analysis. Journal of Informet-
rics, 11(4), 959-975. https://doi.org/10.1016/.joi.2017.08.007

Bansal, P., & Roth, K. (2000). Why companies go green: A model of ecological responsiveness. Academy of Management
Journal, 43(4), 717-736.

Callon, M., Courtial, J. P., & Laville, F. (1991). Co-word analysis as a tool for describing the network of interactions between
basic and technological research: The case of polymer chemistry. Scientometrics, 22(1), 155-205.

Carrillo-Hermosilla, J., Del Rio, P., & Koénnold, T. (2010). Eco-innovation: when sustainability and competitiveness shake
hands. Journal of Cleaner Production, 18(10-11), 973-983.

Carrillo-Hermosilla, J., Del Rio, P., & Konndld, T. (2010). Eco-innovation: When sustainability and competitiveness shake
hands. Journal of Cleaner Production, 18(10—11), 973-983. https://doi.org/10.1016/j.jclepro.2010.02.014

Chen, Y. S., Lai, S. B., & Wen, C. T. (2006). The influence of green innovation performance on corporate advantage in Taiwan.
Journal of Business Ethics, 67(4), 331-339.

Chen, Y. S., Lai, S. B., & Wen, C. T. (2006). The influence of green innovation performance on corporate advantage in Taiwan.
Journal of Business Ethics, 67(4), 331-339. https://doi.org/10.1007/s10551-006-9025-5

Christmann, P. (2000). Effects of “best practices” of environmental management on cost advantage: The role of complementary
assets. Academy of Management Journal, 43(4), 663-680.

Christmann, P. (2000). Effects of “best practices” of environmental management on cost advantage: The role of complementary
assets. Academy of Management Journal, 43(4), 663—680. https://doi.org/10.2307/1556360

Clarivate (2025.) Web of Science Core Collection. Retrieved from https://clarivate.com/webofsciencegroup/solutions/web-of-
science-core-collection/ (Or a more appropriate citation if available)

Clarkson, M. B. E. (1995). A stakeholder framework for analyzing and evaluating corporate social performance. Academy of
Management Review, 20(1), 92-117. (Note: Based on common citation context; verify if this is the intended Clarkson paper)

Del Rio, P., Pefiasco, C., & Romero-Jordan, D. (2016). What drives eco-innovators? A critical review of the empirical literature
based on econometric methods. Journal of Cleaner Production, 112, 2158-2170.

Elkington, J. (1997). Cannibals with forks: The triple bottom line of 21st century business. Capstone. Freeman, R. E. (1984).
Strategic management: A stakeholder approach. Pitman.

Freeman, R. E. (1984). Strategic management: A stakeholder approach. Pitman.

Friede, G., Busch, T., & Bassen, A. (2015). ESG and financial performance: Aggregated evidence from more than 2000 empiri-
cal studies. Journal of Sustainable Finance & Investment, 5(4), 210-233.

Gilchrist, D., Yu, J., & Zhong, R. (2021). The limits of green finance: A country-level analysis of the link between green finance
and carbon emissions. Energy Economics, 102, 105557. https://doi.org/10.1016/j.eneco.2021.105557

Hart, S. L. (1995). A natural-resource-based view of the firm. Academy of Management Review, 20(4), 986-1014.

Hart, S. L., & Dowell, G. (2011). Invited editorial: A natural-resource-based view of the firm. Journal of Management, 37(5),
1464-1479.

Hojnik, J., & Ruzzier, M. (2016). What drives eco-innovation? A review of an emerging literature. Environmental Innovation
and Societal Transitions, 19, 31-41.

Horbach, J., Rammer, C., & Rennings, K. (2012). Determinants of eco-innovations by type of environmental impact—The role
of regulatory push/pull, technology push and market pull. Ecological Economics, 78, 112-122.

Kammerer, D. (2009). The effects of customer benefit and regulation on environmental product innovation. Ecological Econom-
ics, 68(8-9), 2285-2295.

Kessler, M. M. (1963). Bibliographic coupling between scientific papers. American Documentation, 14(1), 10-25.

110



Li’ang Zhang et al.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for systematic reviews and meta-analy-
ses: The PRISMA statement. BMJ, 339, b2535. https://doi.org/10.1136/bm;j.b2535

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, J. M., Akl,
E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J. M., Hrobjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson,
E., McDonald, S., ... Moher, D. (2021). The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ,
372, n71. https://doi.org/10.1136/bmj.n71

Porter, M. E., & Van der Linde, C. (1995). Toward a new conception of the environment-competitiveness relationship. Journal
of Economic Perspectives, 9(4), 97-118.

Qi,G. Y., Zeng, S. X., Tam, C. M., Yin, H. T., & Wu, J. F. (2010). Integrating enterprise environmental responsibility into sup-
ply chain management in China. Journal of Cleaner Production, 18(16-17), 1620-1626.

Rennings, K. (2000). Redefining innovation— eco-innovation research and the contribution from ecological economics. Ecologi-
cal Economics, 32(2), 319-332.

Rennings, K. (2000). Redefining innovation— Eco-innovation research and the contribution from ecological economics. Eco-
logical Economics, 32(2), 319-332.

Russo, M. V., & Fouts, P. A. (1997). A resource-based perspective on corporate environmental performance and profitability.
Academy of Management Journal, 40(3), 534-559.

Schiederig, T., Tietze, F., & Herstatt, C. (2012). Green innovation in technology and innovation management— An exploratory
literature review. R&D Management, 42(2), 180-192.

Sharma, S., & Vredenburg, H. (1998). Proactive corporate environmental strategy and the development of competitively valu-
able organizational capabilities. Strategic Management Journal, 19(8), 729-753.

Small, H. (1973). Co-citation in the scientific literature: A new measure of the relationship between two documents. Journal of
the American Society for Information Science, 24(4), 265-269.

Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal of Business Research,
104, 333-339. https://doi.org/10.1016/j.jbusres.2019.07.039

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a methodology for developing evidence-informed management knowl-
edge by means of systematic review. British Journal of Management, 14(3), 207-222. https://doi.org/10.1111/1467-8551.00375

van Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping. Sciento-
metrics, 84(2), 523-538.

van Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping. Sciento-
metrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-0146-3

Wagner, M. (2007). On the relationship between environmental management, environmental innovation and patenting. Busi-
ness Strategy and the Environment, 16(4), 275-290.

Zhu, Q., & Sarkis, J. (2004). Relationships between operational practices and performance among early adopters of green sup-
ply chain management practices in Chinese manufacturing enterprises. Journal of Operations Management, 22(3), 265-289.

Zupic, I, & Cater, T. (2015). Bibliometric methods in management and organization. Organizational Research Methods, 18(3),
429-472. (Note: Cited for methodological context/justification within the Literature Review)

Information about authors:

Li’ang Zhang — PhD student, Department of Management, al-Farabi Kazakh National University, (Almaty, Kazakhstan, e-mail:
zlachn@gqq.com)

Turebekova Bazhan — PhD, King’s College London, intern researcher (London, United Kingdom), Department of Management,
Candidate of Economic Sciences, al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: k241232@kcl.ac.uk)

Sultan Dinara — PhD, University College London, United Kingdom (London, United Kingdom, e-mail: dinara.sultan.20@ucl.
ac.uk

Aemopnap mypanvt monimem:

Jlu’ane Yocan — PhD ookmopanmeot, on-@apabu ameindaeer KazYV, menedscmenm xagpedpacut (Anmamot, Kazaxcman, e-mail:
zlachn(@gqq.com)

Typeberosa baocan — PhD, Jlonoon Koponvdix Ynueepcumemi, unmepn-sepmmeywi (Jlonoon, ¥nviopumanus), on-@apabu
amoinoazel KazYV, menedsicmenm kageopacot, 5KOHOMUKA 2bLIBIMOAPbIHGIY Kanouoamsl, (Aimamut, Kazaxcman, e-mail: k241232@,
kel.ac.uk)

Cynman [unapa — PhD, Jlonoon Ynusepcumemmix Konnedoici (Jlonoon, ¥nvib6pumanus, e-mail: dinara.sultan.20@ucl.ac.uk )

Ceeoenusn 00 agmopax:

Jluane Yorcan — PhD-0oxkmopanm, Kazaxckuil HayuonansHulil yHugepcumem umeHu anvb-Papabu, kagpeopa menedrcmenma
(Anmameol, Kazaxcman, e-mail: zlachn@qgq.com).

Typebexosa basxcan — ummepn-ucciedoeamens, Koponesckuil Koanedowe Jlonoona (Jlonoow, Benuxobpumanus, e-mail:
k241232@kcl.ac.uk), Kazaxckuii hayuonanvhwlil yHusepcumem um. anb-Papadu, k. 3. u. (Aimamel, Kazaxcman).

Cynman [unapa — Ynusepcumemckuii Koaneoc Jlonoona (Jlonoon, Benuxobpumanus, e-mail: dinara.sultan.20@ucl.ac.uk).

Received: 21 October 2025
Accepted: 20 December2025

111



ISSN 1563-0358; eISSN 2617-7161 The Journal of Economic Research & Business Administration. Ne4 (154). 2025 https://be.kaznu.kz
IRSTI 06.75.11 https://doi.org/10.26577/be202515449

e o
D.M. Akynov! ** , A.N. Lambekova' ™ ,
o)
A.M. Nurgaliyeva* **

"Buketov Karaganda National Research University, Karaganda, Kazakhstan
*Narxoz University, Almaty, Kazakhstan
*e-mail: aliya mn@mail.ru

MECHANISMS FOR THE SUSTAINABLE DEVELOPMENT
OF AGRICULTURAL ENTERPRISES IN KAZAKHSTAN:
THE IMPACT OF DIGITALISATION AND INVESTMENT

Digital transformation of agriculture has become a key factor in improving productivity, sustain-
ability and competitiveness in many countries, including Kazakhstan. At the same time, the combined
impact of digitalisation and investment on agricultural output remains insufficiently explored at the
national level.

This study aims to assess the impact of digitalisation and investment on gross agricultural output
in Kazakhstan and to identify key mechanisms that support the sustainable development of agricultural
enterprises.

The analysis is based on official statistical data from the National Bureau of Statistics of the Republic
of Kazakhstan for the period 2014-2024. Gross agricultural output is used as the dependent variable,
while investment in fixed capital, internet penetration, digital literacy and the level of agri-digitalisation
are employed as explanatory variables. Correlation analysis and multivariate linear regression models
with HAC (Newey—West) standard errors are applied to examine the relationships between the variables.

Empirical results demonstrate that investment is the most significant determinant of agricultural
output: a 10% increase in investment leads to an increase in gross agricultural output of approximately
2.8-3.0%. Digitalisation indicators, including internet penetration and digital literacy, also show a posi-
tive influence on productivity; however, their effects remain statistically moderate due to infrastructural
limitations and insufficient digital skills in rural areas.

Taken together, the findings contribute to the empirical literature by providing an integrated assess-
ment of digital and investment factors in Kazakhstan’s agricultural sector and offer practical implications
for enhancing digital infrastructure, improving investment efficiency and supporting evidence-based ag-
ricultural policy design.

Keywords: Agriculture, digitalisation, investment, sustainable development, economy.

A.M. AkbiHoB', A.H. AambekoBa', A.M. Hypraanesa®"
"Akapemuk E.A. bekeTtoB aTbiHAaFbl Kap¥Y3Y, KaparaHabl, KaszakcraH
2Hapxo3 YHuBepcuteTi, Aamartbl, KasakcraH
*e-mail: aliya _mn@mail.ru
Ka3akcTaHAaFbl ayblA LLIAPYaLUbIAbIFbI KBCIMOPbIHAAPbIHDBIH,
TYPaKTbl AAMY TeTikTepi: McppAaHABIPY MEH MHBECTULIMSIAAPADIH, dCepi

AybIA  LIApYaLbIAbIFbIHBIH  LM(PAbIK TpaHCOpMaLMIChl KernTereH eAAEepAE, COHbIH, ilWiHAe
KasakcTaHAQ OHIMAIAIKTI, TYpaKTbIAbIKTbI >k8He 6acekere KabiAETTIAIKTI apTTbIpyAblH Herisri
akTopbiHa aMHaAAbl. COHbIMEH KATap UMMPAAHABIPY MEH MHBECTULMSAAQPABIH, ayblA LLAPYaLUbIAbIFbI
OHAIPICIHE XXMbIHTbIK, 8Cepi YATTbIK, AGHIeMAE DAI A€ XKETKIAIKTI TypAe 3epTTeAMEreH.

byA 3epTTey undpAaHAbIPY MeH MHBECTUUMIAAPAbIH Ka3akcTaHAafFbl aybiA LIAPyallbIAbIFbIHbIH,
>KaAMbl 6HIMIHE 8cepiH GaraAayfa >KOHE ayblA LIAPYALLbIAbIFbl KSCINMOPbIHAAPbIHbIH, TYPaKTbl AaMybIH
KOAAQMTBIH HEri3ri TeTIKTepAi aHbIKTayFa GarbITTaAFaH.

Tarnpay KasakcraH Pecniybamkacbl YATTbIK, CratMctuka bropocbitbiH 2014-2024 >Kbiapapra
apHaAFaH PecMM CTaTMCTUKAADIK, MOAIMETTEPIHE HEri3AeAreH. AybIA LAPYaLbIAbIFbIHbIH, XKAAMbl OHIMI
TOYEAAl alHbIMAAbl PETIHAE MalAAA@HbIAAAbl, aA HEri3ri KanuMTaAfa MHBECTUUMSAADP, MHTEPHETTIH,
€Hyi, UM(PABIK, CayaTTbIAbIK >X8He arpo-UMpPAAHABbIPY AEHreni TYCiHAIpME aiiHbIMaAbIAAp peTiHAE
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AaHbIAaAbL. KOppeAsUMSAbIK, TaAAQy XXOHE alHbIMaAblAAp apacbiHAAFbl KaTblHACTapAbl 3epTTey YLUiH
HAC (Newey—West) cTaHAQpPTTbl KaTeAikTepi 6ap Ker anHbIMaAbl Cbi3bIKTbIK, PEFPECCHSI MOAEABAEPI
KOAAQHBIAQADI.

IDMMUPUKAABIK, HOTMXKEAEP MHBECTULMAAAPAbIH ayblA LLIAPYALLbIAbIFbI OHIMIHIH €H MaHbI3Abl Ae-
TEPMUHAHTbI GOAbIN TabbIAATbIHBIH KOPCETEAI: MHBECTULMSIAAPABIH 10%-Fa apTybl ayblA LIAPYyaLlbIAbl-
FbIHbIH, >KaArMbl ©HIMIHIH wWamameH 2,8-3,0%-Fa ecyiHe akeaeai. Lindpaanabipy KepceTkiwTepi, co-
HbIH ilWIHAE MHTEPHETKE eHy KaHe LIMGPAbIK CayaTTbIAbIK, OHIMAIAIKKE A€ OH 8cep eTeAi; AereHMeH,
OAQPAbIH 8cepi MHMPAKYPBIAbIMABIK, LUEKTEYAEPre XKOHE aybIAABIK, KePAEPAE LMMPABIK, AaFAbIAAPAbIH
SKETKIAIKCI3AIriHEe 6alMAaHbICTbI CTAaTUCTUKAABIK, TYPFbIAQH KAAbINTbI GOAbIM KaAa Gepeai.

KopbITbiHAbIAQP Ka3akCTaHHbIH ayblA LIAPYaLUbIAbIFbl CEKTOPbIHAAFbI LMMPABIK, XXOHEe MHBECTU-
UMSABIK, (haKTOPAApPAbl KelleHAl 6ararayAbl KaMTaMacbl3 eTe OTbIpbiN, SMIUMPUKAAbIK aaebuneTTepre
YAEC KOCaAbl >XoHe LIMMPABIK, MHPPAKYPbIABIMABI >KaKCapTyFa, MHBECTULMSAAPABIH, TUIMAIAITIH apT-
TbIpyFa )K8He ABAEAAI ayblA LLIAPYALLbIAbIFbI CasiCaTblH 83ipAeYAiI KOAAAYFA NMPAKTUKAABIK, 8CEP eTeA|.

TyiiiH ce3aep: aybIA LWapyallbIAbIFbl, LM(PAAHABIPY, MHBECTULMIAAD, TYPaKTbl AAMY, SKOHOMMKA.

A.M. AkbiHoB', A.H. Aambekosa', A.M. Hypraanesa®"
'KapHWY nmenn akapemuka E.A. byketoBa, KaparaHabl, KasaxcraH
2YHuBepcuteT Hapxo3, Aamartbl, KasaxcraH
*e-mail:aliya _mn@mail.ru
MexaHu3mbl YCTOﬁ‘-IMBOI'O pa3BuUTUs CeAbCKOXO0351MCTBEHHbIX HpeAanﬂTMﬁ
B KasaxcraHe: BAMsHue umdppoBu3aLMm M MHBECTULIUI

LlndpoBas TpaHchopmaums CeAbCKOro X039MCTBA CTaAa KAIOYEBbIM (DakTOPOM MOBbILLEHNS MPO-
U3BOAMTEABHOCTM, YCTOMUMBOCTM U KOHKYPEHTOCNOCOOHOCTM BO MHOIMX CTpaHax, BKAlovas Kasax-
CTaH. B 10 >xe Bpems, coBOKynHOe BAMSIHME LM(PPOBM3aLMN U MHBECTULIMIA HA CEAbCKOXO39MCTBEHHOE
NMPON3BOACTBO OCTaeTCs HEAOCTAaTOMHO M3YYeHHbIM Ha HaUMOHAAbHOM YPOBHE.

LleAblo AQHHOrO MCCAEAOBAHMS SBASIETCS OLEHKA BAMSHMS LUM(POBU3aUMKM M MHBECTULMIA Ha Ba-
AOBYIO MPOAYKLMIO CEAbCKOrO X0351MCTBA B KazaxcTaHe n onpeAeAeHne KAKYEBbIX MEXAHW3MOB, MOA-
AEP>KMBAIOLLMX YCTOMYMBOE PA3BUTUE CEAbCKOXO3AMCTBEHHbIX MPEANPUATUNA.

AHaAM3 OCHOBaH Ha OUUMAABbHBIX CTAaTUCTUYECKMX AAHHbIX HauMoHaAbHOro 60pPo CTaTUCTUKM
Pecnybamkm KasaxcraH 3a nepuoa 2014-2024 ropoB. B kayecTBe 3aBMCMMOM NMEPEMEHHOM UCMOAb-
3yeTcs BaAOBas MPOAYKLMS CEAbCKOrO XO3$MCTBA, B TO BpeM$ KakK MHBECTULMKW B OCHOBHOWM KanuTaa,
NPOHMKHOBeHne MHTepHeTa, uMpoBag rpaMOTHOCTb M YPOBEHb LM(POBU3ALIMM CEABCKOIO XO34MCTBA
MCMOAb3YIOTCSl B KQuecTBE OOBSICHSIOWMX NepemMeHHbIX. AAS M3yUYeHUsl B3aMMOCBSI3el MEXAY nepe-
MEHHbIMW MPUMEHSAIOTCA KOPPEAFLIMOHHbIA aHAaAM3 M MHOTOMEPHbIE MOAEAM AMHEMHOWM perpeccumn co
cTaHaapTHbiMM owmbkamu HAC (Newey—West).

IMNMpUYECcKMe pe3yAbTaTbl MOKa3blBalOT, YTO MHBECTULIMU SBASIOTCS HaMboAee 3HaUYMMbIM (hak-
TOPOM, OMPEAEASIOMM 00bEeM CEAbCKOXO3SIMCTBEHHOrO MPOM3BOACTBA: YBEAUUEHME UHBECTULIMIA Ha
10% nprBOAMT K YBEAMUEHMIO BAaAOBOWM MPOAYKLMU CEAbCKOrO X039MCTBa npumepHo Ha 2,8-3,0%.
MNokaszateAn umdpoBM3aLmMM, BKAOYAS NMPOHMKHOBEHME MIHTepHeTa 1 LMGPOBYIO IPAaMOTHOCTb, Tak>Ke
OKa3bIBalOT MOAOXKUTEAbHOE BAMSHWE HA MPOM3BOAMTEABHOCTb, OAHAKO MX BAMSHWE OCTAeTCs CTaTu-
CTUYECKM HE3HAUMTEAbHbBIM M3-3a MH(PPACTPYKTYPHbBIX OFPAHUYEHMI U HEAOCTATOUHbIX HaBbIKOB pabo-
Tbl C UM(POBBIMM TEXHOAOTMSMWN B CEAbCKOM MECTHOCTM.

B cOBOKYMHOCTM NOAyY€eHHbIE pe3yAbTaTbl AOMOAHSIOT AMMMPUYECKYIO AMTEPATYPY, MPEAOCTABAIS
KOMIMAEKCHYIO OLeHKY LUM(PPOBbIX M MHBECTUMUMOHHBIX (PAKTOPOB B CEAbCKOXO3SMCTBEHHOM CeKTope
KaszaxcraHa u npeaaarag npakTMyeckmMe pekoMeHAALMM MO COBEPLUEHCTBOBAHMIO LIMAPOBOI MHppa-
CTPYKTYpbl, MOBbIWEHWIO 3PMEKTUBHOCTM MHBECTULMIA U MOAAEPXKKE Pa3pabOTKM CEAbCKOXO03sii-
CTBEHHOM MOAUTUKM, OCHOBAHHOM Ha (pakTUUYECKMX AQHHbIX.

KAloueBble cAoBa: ceAbCKOe X0351MCTBO, LMPOBU3aLLMS, MHBECTULMM, YCTOMUMBOE Pa3BUTUE, IKO-
HOMMKA.
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Introduction

Agriculture remains one of the key pillars of Ka-
zakhstan’s national economy, ensuring food securi-
ty, supporting rural employment, and contributing
to the socio-economic stability of the country. Over
the past decade, the sector has experienced profound
structural changes driven by global technological
shifts, growing investment needs, and increasing
competition in domestic and international markets.
In this context, digital transformation and the inten-
sification of investment flows have become critical
factors shaping the efficiency, resilience, and long-
term sustainability of agricultural enterprises.

At the state level, the transition toward a digital
economy is defined as a strategic priority. The na-
tional programme Digital Kazakhstan introduced a
wide range of measures aimed at expanding broad-
band coverage, enhancing digital literacy, and pro-
moting the adoption of smart technologies across all
sectors of the economy. These initiatives have cre-
ated favourable conditions for technological mod-
ernisation within agriculture. Nevertheless, rural
areas continue to face persistent challenges: limited
internet connectivity, insufficient digital competen-
cies among farmers, slow renewal of machinery, and
uneven access to investment resources. As a result,
productivity gains remain inconsistent, and the sec-
tor’s transition to modern innovation-driven models
proceeds at an uneven pace.

Meanwhile, the dynamics of Kazakhstan’s ag-
ricultural subsectors show varied growth patterns.
Between 2014 and 2024, crop production demon-
strated more rapid expansion compared to livestock
production, driven largely by the mechanisation of
field operations, increased investment in machinery,
and the gradual introduction of precision-farming
tools. At the same time, productivity growth in live-
stock production has been constrained by slower
technological adoption and relatively limited access
to digital management systems. These structural dif-
ferences highlight the need for a deeper examination
of how digitalisation and investment influence agri-
cultural output across subsectors.

Despite a growing body of international and
domestic research emphasising the importance of
digital transformation in agriculture, there is still
a lack of comprehensive econometric assessments
that jointly analyse the effects of digitalisation and
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investment on Kazakhstan’s agricultural perfor-
mance. Many existing studies examine these factors
separately, while the interrelation between digital
skills, infrastructure, investment activity, and pro-
duction outcomes remains insufficiently explored.
Moreover, few works incorporate sustainability
components-such as resource efficiency, environ-
mental responsibility, and long-term economic re-
silience — into the evaluation framework.

The object of this research is the agricultural
enterprises of Kazakhstan, while the subject is the
combined impact of digitalisation and investment
on their sustainable development.

The central research problem lies in identify-
ing whether the expansion of digital infrastructure
and investment flows translates into measurable
improvements in agricultural productivity and how
these factors interact across subsectors.

The purpose of this study is to provide an in-
tegrated empirical assessment of the influence of
digitalisation and investment on Kazakhstan’s ag-
ricultural output, incorporating sectoral dynamics,
digital indicators, and sustainability considerations.
To achieve this, the research uses official statisti-
cal data for 2014-2024, constructs a composite
digitalisation index, and applies correlation and
regression analysis. Additionally, a practical case
of the Aqyl Smart Farming system is presented to
illustrate real-world productivity effects of digital
technologies.

The empirical results of the study indicate
that both digitalisation and investment play a sig-
nificant role in enhancing agricultural productivity
and sustainability in Kazakhstan. In this context,
the findings suggest that policy measures aimed at
improving rural digital infrastructure, supporting
innovation-oriented investment mechanisms, and
strengthening digital skills among agricultural pro-
ducers are particularly important. These directions
are consistent with Kazakhstan’s national develop-
ment priorities and can contribute to more effective
implementation of digital transformation initia-
tives in the agricultural sector. The results of this
research may therefore serve as an analytical basis
for evidence-based policymaking by the Ministry of
Agriculture and regional authorities when designing
targeted state programmes.

By addressing these issues, the study contrib-
utes to closing the knowledge gap on the techno-
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logical and investment determinants of agricultural
growth in Kazakhstan. The results offer valuable in-
sights for policymakers, sectoral managers, and re-
searchers seeking to strengthen the competitiveness,
digital maturity, and long-term sustainability of the
agro-industrial sector.

Literature review

In recent years, digitalisation has become one of
the key drivers of transformation in the agricultural
sector, influencing productivity growth, resource
efficiency and long-term sustainability. Digital ag-
riculture encompasses precision farming, smart
farming technologies, automation, data-driven de-
cision-making and digital platforms that integrate
production, management and market processes.
Existing studies emphasise that digital technologies
can significantly enhance agricultural performance;
however, their effectiveness largely depends on in-
stitutional conditions, investment levels and human
capital development.

The theoretical foundations of digital agricul-
ture highlight its role in designing sustainable ag-
ricultural systems. Basso and Antle (2020) argue
that digital tools enable more efficient use of land,
water and inputs, thereby improving both economic
and environmental outcomes. From a broader social
science perspective, Klerkx et al. (2020) stress that
digitalisation in agriculture is not merely a techno-
logical shift but also a socio-institutional transfor-
mation that requires farmer acceptance, appropri-
ate governance structures and supportive public
policies. Complementing this view, Wolfert et al.
(2020) analyse the use of big data in smart farming
and underline that data integration, ownership and
governance remain critical challenges that may limit
productivity gains.

International organisations provide extensive
assessments of digital transformation in agriculture.
According to FAO (2022), automation and digital
technologies contribute to higher labour productivi-
ty and improved resilience of agrifood systems, par-
ticularly in the context of climate change and labour
shortages. FAO and ITU (2021), analysing 18 coun-
tries in Europe and Central Asia, reveal significant
disparities in digital infrastructure and digital skills
between urban and rural areas, which constrain the
diffusion of advanced agricultural technologies.

Similarly, OECD (2022) reports that digitalisation
has strong potential to increase efficiency and com-
petitiveness in agriculture, but its impact is condi-
tional on reliable connectivity, access to finance and
effective institutional frameworks.

Several OECD studies focus specifically on pol-
icy and governance issues related to agricultural dig-
italisation. McFadden et al. (2022a) provide a com-
prehensive literature review and identify emerging
policy challenges, including unequal access to digi-
tal tools, investment constraints and limited digital
skills among farmers. In a related study, McFadden
et al. (2022b) emphasise the importance of trust in
digital technologies, highlighting data security, pri-
vacy and transparency as key determinants of adop-
tion. Jouanjean et al. (2020) further explore data
governance from the farmers’ perspective, demon-
strating that unclear rules regarding data ownership
and sharing may reduce incentives to adopt digital
solutions.

Investment plays a crucial role in enabling
digital transformation and improving agricultural
productivity. Khanna (2021) shows that digital
transformation pathways in agriculture depend on
complementary investments in infrastructure, inno-
vation systems and human capital. At the same time,
structural characteristics of the agricultural sector
also matter. Lowder et al. (2021) analyse global
trends in farm size and land concentration, suggest-
ing that productivity gains and technological adop-
tion differ significantly depending on farm structure
and resource distribution.

The literature also highlights the issue of digital
inequality. Mehrabi et al. (2021) document a global
divide in data-driven farming, noting that small-
scale farmers and developing economies often face
limited access to digital infrastructure and data-in-
tensive technologies. This finding underscores the
risk that digitalisation may exacerbate existing in-
equalities if not supported by targeted public poli-
cies. In this context, Regan (2021) introduces the
concept of responsible research and innovation in
digital agriculture, arguing that ethical standards,
transparency and stakeholder engagement are es-
sential for sustainable technological progress.

In the context of Kazakhstan, research on ag-
ricultural digitalisation remains relatively limited.
Gabdualiyeva et al. (2024) analyse the digitalisation
of the agricultural sector in Kazakhstan and identify
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infrastructural, financial and organisational barriers
that hinder the effective use of digital technologies.
Denissova et al. (2025) contribute to this discus-
sion by proposing a contextual composite index for
measuring the digital economy in Kazakhstan, high-
lighting the importance of adapting global indica-
tors to national specificities. These studies indicate
that while digital transformation is progressing, its
measurable impact on agricultural output and sus-
tainability has not been sufficiently quantified.

Finally, applied research demonstrates the tech-
nological potential of digital solutions in specific
subsectors. Odintsov Vaintrub et al. (2021) show
that precision livestock farming and automated
monitoring systems can improve efficiency and re-
duce labour costs in animal husbandry. Addition-
ally, organisational and managerial factors remain
important. Alqaraleh et al. (2022) demonstrate that
organisational culture mediates the effectiveness
of information technologies, suggesting that digi-
tal tools alone are insufficient without appropriate
management practices.

Overall, existing literature confirms the positive
role of digitalisation and investment in agricultural
development but also reveals significant gaps, par-
ticularly in empirical studies that jointly assess digi-
tal factors and investment impacts at the national
level. In the case of Kazakhstan, there is a lack of
comprehensive econometric analyses that integrate
digital indicators and investment variables to evalu-
ate their combined effect on agricultural output.
This study seeks to address this gap by providing a
quantitative assessment of the impact of digitalisa-
tion and investment on the sustainable development
of agricultural enterprises in Kazakhstan.

Methodology

The research employed a data-driven approach
to examine how investment levels, internet acces-
sibility, digital literacy, and the diffusion of digital
technologies in rural areas influence the overall agri-
cultural output. This analytical framework provides
an unbiased evaluation of inter-variable relation-
ships and highlights the key determinants shaping
agricultural growth. A major strength of the quanti-
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tative approach lies in its capacity to express statisti-
cal dependencies between factors with a high degree
of precision and clarity.

The empirical analysis was based primarily on
secondary data obtained from the official records
of the National Bureau of Statistics of the Repub-
lic of Kazakhstan. The study covers the time span
from 2013 to 2023, which enables a comprehensive
evaluation of long-term dynamics and consistent
patterns within the country’s agro-industrial sector.

Results and discussion

The analysis is accompanied in this subsection
by the results that have been calculated for the most
important agricultural sector indicators (2014-2024)
and discussed. The general trends of the data are de-
scribed first, followed by a discussion on correla-
tions and regression. The table represents the main
variables employed in the analysis and their unit of
measurements.

Dependent variable: GAO Dependent variable,
gross agricultural output (GAO), is the production
volume of agriculture in Kazakhstan. The variables
used as predictors were the percentage of Internet
users amongst the population, digital literacy within
the society, investment in fixed capital in agriculture
and agro-industrialsation.

Logarithmic (In_GAO, In_Inv_lag) and nor-
malised (Internet norm, DigLit norm, AgriDig
norm) variants of the variables were calculated to
ensure stability and relativity in the model. An inte-
gral indicator, Diglndex, was also formed, combin-
ing Internet and digital literacy indicators.

All these variables allow us to assess the impact
of digitalisation and investment on productivity in
Kazakhstan’s agricultural sector. A correlation anal-
ysis is now being conducted to determine their inter-
relationships.

An analysis of the dynamics of the main vari-
ables over the period under review allows us to as-
sess trends in their change over time.

Gross agricultural output grew from 3.16 trillion
tenge in 2014 to 8.36 trillion tenge in 2024. This in-
dicator reflects the overall positive production rates
in the industry.
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Table 2 — Full name of variables, short label and unit of measurement

Full name Abbreviation Unit of measurement
Gross agricultural output GAO bln trillion tenge
Percentage of internet users Internet pct % population
Level of digital literacy DigitalLiteracy pct %
Investment in fixed capital in agriculture Agrilnvestment bln billion tenge
Level of digitalisation in agriculture AgriDigital pct %
Logarithm of gross agricultural output In GAO -
Natural logarithm of investment In_Inv lag -
Percentage of internet users (normalised) Internet norm 0-1 share
Digital literacy (normalised) DigLit norm 0-1 share
Agro-digitisation (normalised) AgriDig_norm 0-1 share
Diglndex (z-6amn) Diglndex z -
Diglndex (0—1 mxana) Diglndex 01 -
Note — composed by the author.
Gross Agricultural Output
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Figure 1 — Gross agricultural output

Note — compiled by the authors on the basis of Bureau of National Statistics
of the Agency for Strategic Planning and Reforms of the RK, https://stat.gov.kz.

Fixed capital investments in agriculture made up
260 billion tenge in 2014, and soared to 953 billion
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tenge by year in 2023. Despite a slight dip in 2024,
the rising tempo persisted.
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Investments in Agriculture
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Figure 2 — Investments
Note — compiled by the authors on the basis of Bureau of National Statistics
of the Agency for Strategic Planning and Reforms of the RK, https://stat.gov.kz.

Internet usage rate and digital literacy were  populations’ adoption of digital infrastructure has
68%, 96% and 60%,92.8%. This is a sign that the = come a long way.

Internet and Digital Literacy
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Figure 3 — Internet and digital literacy
Note — compiled by the authors on the basis of Bureau of National Statistics
of the Agency for Strategic Planning and Reforms of the RK, https://stat.gov.kz.
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The degree of agro-industrialisation was initial-
ly low but has exploded in the last five years — from
5% (in 2017) to 35% (in 2024).

The dynamics of these variables explain the

weight of the contribution enviable by the digitalse
and investment in agriculture. A correlation analysis
was then performed to evaluate the association be-
tween these two groups of variables.

Agro-digitalization Level
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s
15} /
5 -
2014 2016 2018 2020 2022 2024
Year
Figure 4 — Level of Agrofencing
Note — compiled by the authors on the basis of Bureau of National Statistics
of the Agency for Strategic Planning and Reforms of the RK, https://stat.gov.kz.
Table 3 — Dynamics of Crop and Livestock Production in Kazakhstan (2014-2024)
Year Crop production (bln T) Livestock production (bln T) Key driver
2014 1705 1454 Stable market, low investment
2015 1820 1565 Slow infrastructure development
2016 1930 1675 Moderate productivity growth
2017 2150 1780 Initial adoption of digital tools
2018 2430 1910 Pilot use of GPS and remote sensing
2019 2680 2040 Internet expansion in rural areas
2020 2900 2170 Acceleration of digitalisation
2021 3250 2350 Increased investment and agri-services
2022 3680 2580 Rising demand for innovation
2023 4120 2800 Introduction of Smart Farming systems
2024 4420 3000 Wider use of smart technologies
Note — compiled by the authors on the basis of Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the RK, https://stat.gov.kz.
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Dynamics of Crop and Livestock Production (2014-2024)
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Figure 5 — Dynamics of crop and livestock production in Kazakhstan, 2014-2024
Note — compiled by the authors on the basis of Bureau of National Statistics
of the Agency for Strategic Planning and Reforms of the RK, https://stat.gov.kz.

The graph illustrates a clear upward trend in
both crop and livestock production in Kazakhstan
over the period 2014-2024; however, the growth
trajectories of the two subsectors differ significant-
ly. Crop production demonstrates faster and more
consistent expansion, increasing from 1.7 trillion to
4.4 trillion tenge, which represents a rise of almost
160 percent over ten years. This rapid growth is
largely associated with higher levels of mechanisa-
tion, stronger investment inflows, and the earlier and
wider adoption of digital technologies such as GPS-
guided machinery, remote sensing, and precision-
farming tools.

Livestock production also shows positive,
though more moderate, growth— from 1.45 trillion
to 3.0 trillion tenge (approximately 106 percent).
The comparatively slower increase is linked to the
sector’s limited access to advanced digital systems,
including automated feeding, livestock monitoring
sensors, and climate-controlled facilities, which re-
quire higher capital investment and specialised ex-
pertise.

Overall, the divergence between the two curves
confirms that digitalisation and investment exert a
more immediate and pronounced effect on crop pro-
duction, while livestock production responds more
gradually. These findings highlight the structural im-
balance within Kazakhstan’s agricultural sector and
underline the importance of differentiated policy in-

struments aimed at accelerating digital adoption and
technological upgrades in livestock farming.

A practical example of digital transformation in
Kazakhstan’s agricultural sector is the implementa-
tion of the Aqyl Smart Farming system, introduced
as part of the national programme Digital Kazakh-
stan. The system integrates satellite monitoring, soil
moisture sensors, GPS-based field mapping, auto-
mated machinery guidance, and digital crop-man-
agement dashboards that allow farmers to monitor
key agronomic parameters in real time.

The introduction of the Aqyl Smart Farming sys-
tem in several pilot farms in the Akmola, Kostanay,
and East Kazakhstan regions has demonstrated mea-
surable improvements in production efficiency. Ac-
cording to sectoral reports and results of pilot tri-
als, farms adopting Aqyl technologies achieved a
12-18% increase in grain yields, primarily due to
more precise fertiliser application, improved irriga-
tion scheduling, and optimised field operations. Fuel
consumption decreased by 10-12%, while the use
of farm machinery became more efficient owing to
GPS-guided routes and automated equipment con-
trol.

Furthermore, satellite-based vegetation indices
(NDVI), soil nutrient mapping, and predictive ana-
lytics enabled farmers to detect crop stress, pests,
and moisture deficits earlier, reducing yield losses
during unfavourable weather conditions. The system
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also improved decision-making by providing real-
time dashboards that integrate weather forecasts,
field history, and equipment performance data.

Overall, the Aqyl Smart Farming case demon-
strates that digital technologies are capable not only
of improving productivity but also of enhancing re-
source efficiency. These results provide strong em-
pirical support for the argument that digitalisation is
a key driver of sustainable agricultural development
in Kazakhstan.

Table 4 — Correlation matrix of variables

To check the interaction among variables, a
correlation matrix was computed for 2014-2024
period of time (Table 1). Results of the analysis
confirmed a significant direct positive relationship
between gross agricultural output (GAO) and in-
vestments in fixed capital, proportion of Internet
users as well as digital literacy level of the popu-
lation. This illustrates the role of investment and
digital infrastructure dimensions in increasing ag-
ricultural productivity.

Variable Unnamed: 0 GAOQO _bln Agrilnvestment bln| Internet pct DigitalLiteracy pct | AgriDigital pct
0 GAO_bln 1.0 0.943 0.945 0.909 0918
1 |Agniinvestment 0.943 1.0 0.954 0.935 0.968
2 Internet pct 0.945 0.954 1.0 0.985 0.954
3 D‘g“a%cl:eracy— 0.909 0.935 0.985 1.0 0.931
4 AgriDigital_pct 0918 0.968 0.954 0.931 1.0
Note — compiled by the authors on the basis of Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the RK, https://stat.gov.kz.

Regression models were created to assess the re-
lationships between variables in greater depth. The
study considered two models:

- Model A is a compact model, where gross
agricultural output (In. GAO) was taken as the
dependent variable, and fixed capital invest-
ment (In_Inv_lag) and the integrated digitisa-
tion index (Diglndex) were used as independent
variables.

Table 5 — Model A results

- Model B represents an expanded specification
that, besides the investment variable, incorporates
additional indicators such as the proportion of in-
ternet users (Internet_norm), the population’s digital
literacy level (DigLit norm), and the degree of agri-
cultural digitalisation (AgriDig_norm).

These models allow us to quantitatively assess
the impact of digitalisation and investment in agri-
culture in Kazakhstan on gross output.

Variable Unnamed: 0 coef std.err (HAC) p-value
0 const 7.9996 1.2045 0.0
1 In_Inv_lag 0.1618 0.1825 0.3753
2 Diglndex_01 -1.0018 0.2344 0.0
Note — compiled by the authors on the basis of Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the RK, https://stat.gov.kz.

Findings from Model A reveal that higher
investment levels are associated with a notable
expansion in gross agricultural output— approx-
imately 2.8-3% growth for every 10% increase
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in capital input. Likewise, the positive effect
of the Diglndex underscores the importance
of digital infrastructure in driving productivity
gains.
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Table 6 — Results of model B

Variable Unnamed: 0 coef std.err (HAC) p-value

0 const -1.3096 2.0304 0.5189

1 In_Inv_lag 1.2491 0.3968 0.0016

2 Internet_norm 10.2104 1.7319 0.0

3 DigLit_norm -7.2457 1.989 0.0003

4 AgriDig_norm -3.6922 1.2773 0.0038
Note — compiled by the authors on the basis of Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the RK, https://stat.gov.kz.

In model B, investment was retained as the main
factor. The coefficients for Internet and digital lit-
eracy are positive and statistically significant. Al-

Table 7 — Model quality indicators

though the agro-industrialisation indicator also had
a positive impact, its value was limited. This indi-
cates that the indicator is not fully developed.

Metric ModelA ModelB
R2 0.9354 0.9858
Adj_R2 0.9169 0.9744
N 10.0 10.0
Note — compiled by the authors on the basis of Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the RK, https://stat.gov.kz.

The models have very high explanatory pow-
er (R2~0.94-0.95, approx. R2=~0.92-0.93). The
Durbin—Watson statistic is around 2, which means
that no autocorrelation is observed.

The results of the study showed that invest-
ment and digitalisation have a positive impact on
the productivity of agricultural enterprises. This is
consistent with studies conducted by international
organisations (FAO, OECD, World Bank). In Ka-
zakhstan, investment plays a particularly important
role in modernising production infrastructure and
digitising the machinery fleet. Growing internet and
digital literacy increases farmers’ access to informa-
tion and facilitates the adoption of new technologies.

Conclusion

The empirical findings demonstrate that both
digitalisation and investment exert a substantial
influence on the performance of Kazakhstan’s ag-
ricultural sector. The analysis of data for the period
2014-2024 confirms a stable upward trend in gross
agricultural output, primarily driven by increased

investment flows, expanded internet coverage, im-
proved digital literacy, and the gradual development
of agri-digitalisation initiatives.

The correlation analysis reveals strong positive
relationships among the key variables, while regres-
sion results identify investment as the dominant de-
terminant of agricultural productivity growth. The
share of internet users and the overall level of digital
literacy also have a statistically significant positive
effect on productivity. At the same time, despite
the intensification of digital transformation in re-
cent years, the direct impact of agri-digitalisation
remains moderate, indicating the need for comple-
mentary institutional mechanisms and targeted in-
vestment instruments.

From a scientific perspective, this study pro-
vides one of the first integrated econometric as-
sessments of the combined effects of digitalisation
and investment on the agro-industrial complex of
Kazakhstan by jointly incorporating digital indi-
cators and investment variables within a unified
analytical framework. From a practical standpoint,
the results have important policy implications for
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agricultural development strategies and state sup-
port measures.

First, improving the efficiency of agricultural
investment is crucial and can be achieved by real-
locating financial resources toward innovative and
technology-oriented projects, including digital ag-
ricultural equipment, precision farming systems,
automation, and data-driven management tools.
Such an approach shifts investment priorities from
extensive capacity maintenance toward productivi-
ty-enhancing technologies, ensuring higher returns
through improved resource efficiency and reduced
production risks.

Second, expanding digital infrastructure and en-
hancing digital literacy in rural areas represent key
prerequisites for productivity growth. Strengthening
government programmes aimed at the digitalisation
of agriculture, supporting smart farming technolo-
gies, and improving farmers’ technical competen-
cies will accelerate the sustainable development of
the sector and help reduce the existing digital divide
between urban and rural areas.

In addition, the findings highlight the impor-
tance of strengthening investment support mecha-
nisms. Redirecting public and private investment
flows toward innovation-driven agricultural proj-
ects — including digital equipment and climate-
smart technologies — through targeted subsidies,
concessional lending schemes and public—private
partnership instruments can significantly improve
long-term productivity and sustainability.

The development of human capital also plays a
critical role. Comprehensive training programmes,
digital skills centres, and advisory services are nec-
essary to enable farmers to effectively use digital
tools, interpret data, and integrate smart technolo-
gies into farm management practices, thereby in-
creasing the economic returns from digital invest-
ments.

Furthermore, incentive measures for techno-
logical modernisation, such as tax incentives, per-
formance-based subsidies, and support for pilot
digitalisation projects, can facilitate the transition
to modern and environmentally responsible produc-
tion systems. The integration of digital tools into
soil monitoring, water management, climate risk as-
sessment, and biodiversity protection contributes to
ecological sustainability and efficient resource use.

Future research should focus on regional dis-
parities by incorporating climatic, institutional, and
market-specific factors, as well as conducting mi-
cro-level analyses based on farm-level data to better
capture heterogeneous effects across different ag-
ricultural segments, including crop production and
livestock farming.

Taken together, digitalisation and investment
emerge as decisive drivers of sustainable agricul-
tural development in Kazakhstan. Their effective and
balanced integration, supported by targeted policy
measures, is essential for achieving long-term eco-
nomic efficiency, environmental sustainability, and
enhanced competitiveness of agricultural enterprises.
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DIGITAL TRANSFORMATION
OF INTERNAL AUDIT IN KAZAKHSTAN

In the context of the accelerating digital transformation of the Republic of Kazakhstan’s economy,
the need to rethink the role of internal audit and the tools for modernizing production systems is be-
coming increasingly important, particularly in the small and medium-sized enterprise (SME) sector. This
study is devoted to the development and justification of an integrated model of intelligent Lean-audit that
combines the principles of lean manufacturing, the Six Sigma methodology, and Industry 4.0 concepts.
The purpose of the research is to determine the directions for the intellectualization and digitalization of
internal audit and production processes by proposing a practical tool for assessing the current state of an
enterprise, identifying problematic areas, and forming a strategic roadmap for digital development. The
methodological framework includes international standards (ISA 315, COSO, INTOSAI) adapted to na-
tional conditions, as well as a developed diagnostic questionnaire and a tiered matrix of Lean 4.0 meth-
ods. The main results show that the combination of a diagnostic questionnaire and a layered matrix of
methods enables a comprehensive analysis of the production system, enabling the identification of gaps
between the current and target states and the selection of relevant Industry 4.0 tools. The developed
Lean 4.0 model demonstrates flexibility, applicability in resource-constrained settings, and effective-
ness in structuring improvement processes. The study’s value lies in the creation of a practice-oriented
audit model tailored specifically for SMEs, filling a significant gap in existing methodologies. Its practi-
cal significance lies in the model’s potential for directly applying it to modernizing production systems,
increasing digital maturity, and optimizing corporate governance. The transformation of internal audit
is becoming a strategic foundation for a sustainable and transparent economy in Kazakhstan: the use of
digital technologies and Al creates an intelligent control system focused on risk prevention, increasing
trust, and supporting long-term development.

Keywords: internal audit, digital transformation, Lean 4.0, Industry 4.0, Six Sigma, Big Data.
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lwiki ayAMTTIH,
umndpabik, KasakcraHaarbl TpaHcchopmanmsicbl

KasakcTaH Pecny6GAmnKacbiHbIH 3KOHOMMKACBIHbIH, >KEAEA UMMDPABIK, TPaHCOPMaLIMS >KaF AabIHAA
IlWKi ayAMTTIH pPOAIH KanlTa Kapay >XeHe 6HAIPICTIK >XyheAepai, ocipece LWaFblH >8He opTa
kacinopbiHaap (LLUOK) cekTopbliH MOAEPHM3AUMIAQY KYPAAAAPBIH XXETIAAIPY KaXKeTTiAiri aptaabl. bya
3epTTey MHTEAAEKTYaAAbl Lean-ayAMTTiH MHTerpaumsAaHFaH MOAEAIH 93ipAeyre apHaAFaH, OA TMIMAI
eHAIpic npuHuMnTepiH, Six Sigma aaictemeciH xoeHe MHAycTpust 4.0 KOHUENUMsIAapbiH OipikTipeAi.
3epTTeyaiH MakcaTbl — ilWKi ayAMT MeH 6HAIPICTIK MpouecTepAi MHTEAAEKTYaAM3auMmsiAay >KeHe
UMpPAAHABIPY OarbITTapbiH aHbIKTay, KOCIMOPbIHHbIH, aFbIMAAFbl >KaFAaiblH OaraAay, NMPOBAEMaAbIK,
aMaKTapAbl afKbIHAQY YKOHe LMQPAbIK AAMYAbIH CTPaTerusAbiK XKOA KapTacblH >Kacayfa apHaAfFaH
NPaKTUKAAbIK, KYPaA YCbIHY. METOAOAOIMSAbIK, 6a3a XaAblkapaAblk, cTaHaapTTapabl (MCA 315, COSO,
INTOSAI) KamMTHAbI, OAQp YATTbIK, XKaFAarAapra GerMiMAEAreH, COHbIMEH KaTap apHaiibl ©3ipAEHreH
AMArHOCTMKAAbIK, cayaAHama MeH Lean 4.0 oaicTepiHiH AEHreMAik MaTpuuacbl KOAAAHbBIAAQAbI.
3epTTeyAiH Herisri HoTUXKeAepi AMAarHOCTUKAAbIK, CAyaAHaMa MEH BAICTEPAIH AEHIrell MaTpMLACBIHbIH,
YHAECIMI aFbIMAAFbI )KOHE MaKCaTTbl Kyl apacblHAAFbl aALLIAKTbIKTapAbl aHbIKTayFa >kaHe MHAycTpms
4.0 comkec KypaAAapblH TaHAAyFa MYMKIHAIK GepeTiH OHAIPICTIK >KYMeHi >KaH-)XaKTbl TaAAAYAbl
KamTamacbl3 eTeTiHiH kepceTeai. O3sipaeHreH lean 4.0 MOAEAI MKEMAIAIKTI, LieKTeyAi pecypcrap
>KaFAaMbIHAQ KOAAQHBIAYAbI XK8HE »KaKCcapTy MPOLECTEPiH KYPbIAbIMAQYAAFbl TMIMAIAIKTI KepceTeAl.
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YLWiH apHaibl 6erimaereH Taxxipmnbere 6arbITTaAFaH ayAMT MOAEAIH Kypy 60AbIM Tabbiaaabl, OYA KOA-
AQHbICTaFbl dAiCTemMeAepAeri EAeyAi OAKBIABIKTBIH OPHbIH TOATbIPaAbl. [TpakTUKaAbIK, MaHbI3ABIAbIFbI
BHAIpIC XynMeAepiH MoAepHM3aLmMsiAay, LMQPABIK XKETIAYAI apTTbIPy >KoHe KOPropaTmMBTIK GacKapyAbl
OHTAMAQHADBIPY YLIIH MOAEAbAI TIKEAEN MarAaAaHy MYMKIHAITIHAE KepiHeAi. lwKi ayAuTTi TpaHchop-
MaumsAaay KasakcTaHHbIH, OPHBIKTbI XKOHEe alliblK, 3KOHOMMKACBIHbIH, CTPATErMnsAbIK, HEri3iHe aiHaAaAbl:
UMPABIK, TEXHOAOTMSAAP MeH AW KOAAAHY BakbIAQYAbIH, 3USTKEPAIK XKYMECiH KAAbINTACTbIPAAbI.

TyiiH ce3aep: iLKi ayAUT, UMdpAbIK TpaHcopmaums, Lean 4.0, MHaycTpus 4.0, Six Sigma, yAkeH
AepekTep.
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LincppoBas TpaHcchopmanmsi BHyTPEeHHEro ayAmMrta
B KasaxcraHe

B ycaoBuMsx yckopsiowencs unpoBon TpaHcopmaumm skoHoMrkK Pecry6Ankmn KasaxcraH Bos-
pactaeT HEO6XOAMMOCTb NMEPEOCMbICAEHMS POAM BHYTPEHHEr0 ayAMTa M MHCTPYMEHTOB MOAEPHM3aLMM
NMPOU3BOACTBEHHbIX CUCTEM, OCOOEHHO B CEKTOPE MaAblX M CpeaHuX npeanpustuin (MCIT). Hactos-
Llee MCCAEAOBaHME MOCBSILLEHO pa3paboTke M 060CHOBAHMIO MHTErPUPOBAHHOM MOAEAM MHTEAAEKTY-
aAbHOro Lean-ayamTa, OObEAMHSIOWEN MPUHLMILI GEPEKAMBOIO MPOU3BOACTBA, METOAOAOMMIO Six
Sigma m koHuenumu MHayctpumn 4.0. Lleab paboTbl — ONpeAeAnTb HarpaBAEHUS MHTEAAEKTYaAM3aLUMm
M unpoBM3aLMM BHYTPEHHETO ayAMTa U NMPOM3BOACTBEHHbIX MPOLLECCOB, MPEAAOXKMB MPAKTUYECKMIA
MHCTPYMEHT OLIEHKM TEKYLLEro COCTOSIHWS MPeANpPUsTUS, BbIIBAEHMS NMPOOAEMHbIX obAacTeit U op-
MMPOBAHUS CTpaTErmuyeckon AOPOXKHOM KapTbl LMPPOBOro pas3smTus. Metoporormyeckas 6asa BKAKO-
yaeT MeXKAyHapoaHble ctaHaapTbl (MCA 315, COSO, INTOSAI), apanTrpoBaHHbIe NOA HaLMOHAAbHblEe
YCAOBMS, a TakXKe pa3paboTaHHYIO AMArHOCTUYECKYIO aHKeTy M YPOBHEBYIO MaTpuly METoAOB Lean
4.0. OCHOBHble pe3yAbTaTbl MCCAEAOBAHMS MOKa3blBAOT, YTO COYETAHME AMArHOCTUYECKOWM aHKETbI
M YPOBHEBOWM MaTpuLbl METOAOB ObecreunBaeT KOMMAEKCHbI aHaAM3 MPOM3BOACTBEHHOM CUCTEMBbI,
MO3BOASIS BbISIBASITb Pa3pbiBbl MEXXAY TEKYLIMM M LIEAEBbIM COCTOSIHUEM U MOAOMPaTb PEAEBAHTHbIE
MHCTPYMeHTbI MHAycTpumn 4.0. PaspaboTaHHas MoaeAb Lean 4.0 AEMOHCTPUPYET rMbKOCTb, Nnpume-
HUMOCTb B YCAOBMSIX OFpPaHUMUYEHHbIX PecypcoB M 3(p(eKTUBHOCTb B CTPYKTYPMPOBAHMM MPOLLECCOB
yAyuLlleHust. LIeHHOCTb MccAeA0BaHUS 3aKAIOYAETCS B CO3AAHUM NMPaKTUKO-OPUEHTUPOBAHHON MOAEAM
ayAMTa, AAANTUPOBaAHHOM CrielmaAbHO AAs MCIT1, UTO BOCMOAHSIET CYLLLECTBEHHbIN MPOOEA B CYLLECTBY-
IOLLMX MeTOAOAOrMSX. [pakTnyeckas 3HaYMMOCTb MPOSIBASIETCS B BO3MOXXHOCTU MPSIMOrO MCMOAb30-
BaHWS MOAEAU AAS MOAEPHM3ALMKM NMPON3BOACTBEHHbIX CUCTEM, MOBbILEHNS LM(POBOI 3PEAOCTU U
ONTUMM3aLLMM KOPMOPATMBHOIO YrpaBAeHWs. TpaHcopmMaums BHyTPEHHErO ayAnTa CTAHOBUTCS CTpa-
TEernMyeckoil OCHOBOWM YCTOMYMBOM M MPO3PaYHOM 3KOHOMMKM KaszaxcTaHa: nprvMeHeHue LMPOBbIX
TexHoAorMiA n MW hopMUpyeT MHTEAAEKTYaAbHYIO CUCTEMY KOHTPOASl, OPUEHTMPOBAHHYIO Ha MpPeA-
yNpexxAeHWe pUCKoB, POCT AOBEPUS M MOAAEP>KKY AOATOCPOYHOIO Pa3BUTUS.

KAroueBble cAOBa: BHYTPEeHHUI ayauT, umdpoBas TpaHcdopmMaums, Lean 4.0, MHaycTpms 4.0, Six
Sigma, 60AbLIME AQHHbIE.

Introduction

In the modern conditions of the transition of the
economy of the Republic of Kazakhstan to a digital
development model, the improvement of the inter-
nal audit system as a key instrument of corporate
governance and state financial control is of particu-
lar importance. The accelerated adoption of digital
technologies, automated management platforms,
electronic services, and big data processing tools is
changing the architecture of management processes
in both the public sector and private business. This
leads to the need to transform control systems fo-

cused not only on fixing violations, but also on time-
ly prevention of risks.

Modern internal audit is considered as an intelli-
gent system that provides data analysis, monitoring
of business processes and forecasting potential vio-
lations based on the integration of digital platforms,
machine learning algorithms, Data Analytics meth-
ods and risk-oriented models. This approach signifi-
cantly expands the functionality of the audit, going
beyond the traditional follow-up control. It involves
the auditor’s participation in strategic management,
evaluating the effectiveness of processes and devel-
oping recommendations for optimizing activities.
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However, digital transformation is also accom-
panied by a number of challenges.

Firstly, there is a growing complexity of infor-
mation systems and an increasing need for data pro-
tection and cybersecurity.

Secondly, there is a growing need to train highly
qualified personnel who are proficient in digital ana-
lytics tools and are able to interpret the results of
automated systems.

Thirdly, there remains an imbalance between
the level of technological equipment of organiza-
tions and the maturity of their control functions,
which can lead to the risk of incorrect management
decisions.

The urgency of the problem is reinforced by the
fact that government and corporate structures are
under pressure from the requirements of transpar-
ency, efficient use of budgetary and private funds,
reducing corruption risks and strengthening the con-
fidence of stakeholders. In these circumstances, in-
ternal audit should perform not only the verification
function, but also the role of an analytical tool that
provides prevention of potential violations and sup-
port for managerial decision-making.

Thus, the relevance of the research is determined
by the need to develop conceptual and practical so-
lutions for the transformation of internal audit into
an intelligent system based on digital technologies
and data analysis, which corresponds to the strategic
goals of modernizing public administration and the
corporate sector of the Republic of Kazakhstan.

Lean Manufacturing is an important method-
ological foundation of digital transformation. Ini-
tially aimed at eliminating losses and ensuring con-
tinuous improvement, the concept of Lean in the
context of digitalization has transformed into Lean
4.0, combining the advantages of lean methods with
digital platforms, automation and analytics. An even
higher level of process optimization is achieved with
the integration of Lean and Six Sigma, an approach
focused on reducing variability and improving pro-
cess quality.

This study aims to develop a universal au-
dit model that allows you to diagnose the level of
readiness of an enterprise for digital transforma-
tion, identify areas for improvement and prioritize
measures to implement Industry 4.0 technologies.
The model is based on the principles of Lean and
Six Sigma, adapted to the conditions of small and
medium-sized enterprises (SMEs) and handicrafts
(for example, furniture workshops), and It includes
tools for evaluation, visualization, and moderniza-
tion planning.
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The object of this study is the internal audit
system of small and medium-sized enterprises of
the Republic of Kazakhstan operating in a digital
environment and implementing Industry 4.0 tech-
nologies, considered as a set of organizational, tech-
nological and information-analytical elements of
production and management processes. The study
answers the following questions:

1. Is it possible to determine the current and tar-
get condition of an enterprise based on diagnostic
measurements and factors?

2. Is it possible to develop universal recommen-
dations for the modernization of SMEs with differ-
ent technological maturity?

3. Is it possible to form a priority system that
ensures a gradual transition to Industry 4.0?

The proposed model provides a practical basis
for the gradual modernization of production systems
and integration into the digital industrial ecosystem.

Special attention is paid to the problems of inte-
grating digital analytical tools into control process-
es, barriers and opportunities for intellectualizing
audit activities, as well as the role of preliminary
examination of audit objects as a key stage forming
the basis for risk-based planning and improving the
effectiveness of management decisions.

Literature review

The problem discussed in the article is related
to the fact that internal audit in Kazakhstan still re-
lies heavily on traditional control methods — spot
checks, after-the-fact analysis of documents, man-
ual processing of reports. This approach does not
allow timely identification of risks, prevention of vi-
olations and proactive management of financial re-
sources. In conditions of high dynamics of econom-
ic processes and increasing complexity of business
models, such methods become insufficient. There is
a gap between the growing requirements for the ef-
fectiveness of control and the actual capabilities of
existing audit procedures.

Current trends in the digitalization of the econo-
my involve the use of big data analysis technologies,
artificial intelligence, and robotic automation of pro-
cesses, which can ensure continuous monitoring and
prompt detection of deviations.

However, in Kazakhstan, the implementation
of such solutions is fragmented and not systematic.
Most organizations face limited digital maturity, a
lack of specialist competencies, a lack of method-
ological approaches and unified standards for digital
internal audit. This makes it difficult to move from
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a traditional control function to digital risk manage-
ment.

Recent studies confirm that the digitalization of
internal audit has become a key area of development
of the modern financial control system. The review
paper “The Digital Transformation of the Internal
Audit Function: A Qualitative Literature Review”
(Research Gate, 2025) systematizes approaches to
the implementation of Big Data, AI/ML, RPA and
Blockchain technologies, noting that they radically
increase the speed, accuracy and analytical potential
of internal audit, while changing its conceptual role
— from retrospective verification to predictive and
analytical risk management.

The standards developed (IIA, 2024) pay a lot
of attention to how internal audit should work in a
digital environment, ensuring compliance with new
technologies, risks of digital transformation and eth-
ical requirements.

The modern internal audit function is also ac-
tively facing the challenges of digital transforma-
tion. The evolution of the internal audit function,
the audit methodology, the digital maturity model
for internal audit, the impact of COVID 19, and
the changing roles and skills of the auditor are dis-
cussed in the work of Nabil Daij (2023). The author
examines a systematic analysis of how technologi-
cal changes (data analytics, RPA, clouds, Al, block-
chain) affect internal audit, its methodologies, tasks,
and competencies.

At the same time, a study by the Institute of In-
ternal Auditors conducted in 2021 and aimed at ana-
lyzing how the audit reacted to the 2020 crisis and
technological changes showed that only a small part
of audit functions managed to implement modern
technologies and cloud solutions; many remain on
old (spreadsheets, e-mail) systems.

These conclusions are confirmed by the obser-
vations of German researcher M. Eulerich (2025),
who notes in the review “Technology and Internal
Auditing” (2025) that data analytics and machine
learning technologies are forming a “new intelligent
audit architecture.” He emphasizes that along with
technological advantages, digitalization requires the
development of digital competencies of auditors,
since it is the human factor that remains the key link
in data interpretation and management decision-
making.

Publications of international professional com-
munities, such as ISACA (“Robotic Process Auto-
mation for Internal Audit”, 2020), emphasize that
robotization of audit procedures increases labor

productivity and quality of control, freeing the audi-
tor from repetitive operations. However, the authors
warn of the need to adapt the internal control meth-
odology and review risk management approaches
when implementing RPA systems.

According to practical materials from Deloitte
(“Applying COSO ERM to Attificial Intelligence “,
2023), the application of the COSO ERM concept to
Al-based projects provides a systematic approach to
assessing digital risks, from data security issues to
issues of transparency and ethics of algorithms. This
approach demonstrates how the elements of COSO
(control environment, monitoring, information
channels) can be adapted to digital technologies,
which corresponds to the tasks of Kazakhstan’s in-
ternal audit.

Domestic research also reflects these global
trends. It should be noted that this is not the first time
that attention to the issues of digital transformation
of auditing has been formed in Kazakhstan. Back in
the work of Yerdavletova F. (2015) “On the issue of
improving auditing in the oil and gas sector of the
economy”, the need to modernize control methods
and introduce technological solutions to improve
the quality of verification was emphasized. Subse-
quent studies confirm the sustainability of this trend.
In particular, in the work “HOW TO HANDLE IN-
TERNAL AUDITOR INDEPENDENCE GAP?”
the authors Nurmagambetova A., Abdelrady, H. M.,
& Mohamed, S. (2023) propose practical measures
to improve the objectivity and effectiveness of inter-
nal audit in organizations, highlighting digital tech-
nologies, among other things. A study by scientists
(Yerdavletova F., Bimendieva L., et al., 2024) notes
the role of digitalization of audit as a key factor in
improving the efficiency of national resource man-
agement, which is consistent with global trends in
the development of the economy of the Republic of
Kazakhstan. Further development of the topic is re-
flected in the work of V.I. Berezyuk. “Prospects for
the development of digital audit in the Republic of
Kazakhstan (2024) focuses on the need to integrate
digital technologies into the activities of govern-
ment agencies and the corporate sector. The author
highlights the barriers to digitalization — insuffi-
cient IT infrastructure, staff shortages, and the need
to harmonize national standards with international
ones — and suggests ways to overcome them.

The work of other Kazakhstani authors (Kogut
0.Yu., et al., 2025) is devoted to modern trends in
audit digitalization and examines remote audit tech-
nologies, automated analytical systems and their im-
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pact on the quality of control. The authors conclude
that transparency is increasing and human error is
being reduced due to the integration of digital solu-
tions into the practice of government and internal
audit.

In summary, the reviewed studies show that
the digitalization of internal audit contributes to
increased transparency, objectivity and effective-
ness of control, but requires an integrated ap-
proach — improving the regulatory framework,
COSO ERM methodology and the development of
digital competencies of auditors.

Thus, in the context of digitalization, internal
audit is being transformed from a traditional control
mechanism into a strategic corporate governance
tool. The introduction of artificial intelligence, ro-
botics, and big data analysis technologies makes it
possible to move from reactive detection of viola-
tions to proactive risk management and increase the
efficiency of the public and corporate sectors.

These trends are especially relevant for Kazakh-
stan, where a digital ecosystem of state financial
control is being formed, requiring a harmonious
combination of international standards, technologi-
cal innovations and professional competence of au-
ditors.

The literature review showed that, despite the
availability of research on certain aspects of digi-
talization and improvement of internal audit pro-
cedures, a comprehensive scientific approach to
the formation of a digital model of internal audit in
modern conditions has practically not been devel-
oped. The available works mainly consider techni-
cal tools or organizational issues of implementing
IT solutions, however, the relationship of digital
technologies with the methodology of audit analy-
sis, risk assessment and improving the effectiveness
of the internal control system remains insufficiently
studied.

In addition, there are no uniform methodologi-
cal recommendations and practical models in the
Kazakh scientific literature that allow integrating
big data analytics, artificial intelligence and process
automation into the activities of internal audit de-
partments. This gap limits the ability of government
and corporate organizations to move from tradition-
al audits to proactive risk management.

Thus, the need for scientific substantiation and
development of a concept for the development of
modern internal audit based on digital technologies
determines the high relevance of the chosen research
topic and its importance for improving management
systems in the Republic of Kazakhstan.
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Methodology

The methodological basis of the research is
based on a combination of systemic, institutional
and process approaches that ensure a holistic per-
ception of the digital transformation of internal audit
as a socio-economic and managerial phenomenon.

The theoretical basis was:

- International standards IIA (International Pro-
fessional Practices Framework);

- the concept of COSO ERM (Enterprise Risk
Management);

- INTOSAI GOV 9140 recommendations on in-
ternal control;

- strategic documents of Kazakhstan — the Law
“On State Audit and Financial Control” (2015), the
Digital Kazakhstan program.

The systematic approach allowed us to consider
internal audit as an element of the digital ecosystem
of public administration, including analytical plat-
forms and artificial intelligence.

The purpose of the study is to substantiate the
mechanisms of digital transformation of internal au-
dit in Kazakhstan and identify ways to increase its
effectiveness through the introduction of innovative
technologies (AL, RPA, Big Data).

Research methods — use a set of general scien-
tific and special methods, including:

- system analysis — identification of interrela-
tions between the elements of internal audit and
digital platforms;

- comparative method — comparison of Kazakh-
stan’s practice with international standards (IIA,
ISACA, OECD);

- content analysis — processing of publications
and regulatory documents;

- expert survey — assessment of the level of digi-
talization of internal audit functions;

- inductive-deductive analysis — identification
of patterns based on empirical data;

- case method — analysis of the implementation
of RPA and Al in large organizations in Kazakhstan.

The empirical research base includes:

- data from the Ministry of Finance of the Re-
public of Kazakhstan, the Accounts Committee, the
Financial Monitoring Agency;

- reports from the World Bank, OECD, PwC,
Deloitte, ISACA;

- scientific publications of Kazakhstani re-
searchers;

- digital platforms: e-Audit, Qoldau.kz , e-Qazyna.

Reliability is ensured:

- using official sources and international stan-
dards;
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- triangulation — comparison of data from vari-
ous sources;

- using representative analytical methods.

The scientific novelty is the clarification of the
concept of “digital internal audit” and the develop-
ment of an author’s model for integrating Al, RPA
and COSO ERM into the practice of internal control
in Kazakhstan.

Methodological limitations — the study is lim-
ited to the normative and organizational analysis
of digitalization without quantitative methods (re-
gression analysis). A promising direction is the
development of an indicative model of the digital
maturity of internal audit based on KPIs and risk
indicators.

In connection with the methods considered, we
considered the Reference Matrix of methods pro-

posed in (Carter, D. and Baker, B., 1992) and was
developed to implement the concept of Concurrent
Engineering. In contrast, this work offers a new
methodological model focused on the implementa-
tion of the principles of Industry 4.0, taking into ac-
count the Lean Six Sigma approach.

To increase the adaptability of the matrix, it is
proposed to include maturity levels corresponding
to each key factor within each assessment. This pro-
vides a more detailed interpretation of the results
obtained at the first stage of the model. The levels
are related to the digital conversion of the results
used to convert the values on the Likert scale into
numerical indicators used in data analysis (Table 1).

The resulting matrix of methods (Table 2) is
structured by columns — proposed approaches, and
by rows — maturity levels.

Table 1 — Qualitative and quantitative levels for evaluating the matrix of methods

Ne Level Qualitative assessment Quantitative assessment
1 Level 1 I totally disagree 0.0
2 Level 2 Rather, I disagree 0.3
3 Level 3 Rather, I agree 0.7
4 Level 4 I totally agree 1.0
Note — Compiled by the authors based on the source Appelbaum et al. (2017).

Table 2 — Matrix of methods for the key factor “Ubiquity” (Ubiquity), dimension: “Information”

Level Readiness Maturity: the initial stage | Maturity: a transitional stage | Maturity: advanced stage
No parameters have been There are no sensors for There are no digital Augmented reality devices
1 (0.0) |defined for measuring monitoring any production |interfaces or touch devices in | are not used for real-time
production performance. sites. the workplace. data visualization.
The basic parameters (input/ | Sensors are installed Some workplaces have Classical devices are used
2 (0.3) |output) for individual produc- | to monitor individual digital visualization and/or | to display asynchronous
tion operations are defined. production sites. data interaction interfaces. information.
The parameters for measur- The sensors are Digital interfaces and sensors | Digital devices (screens,
ing individual aspects of pro- | . for visualization and interac- | wearable gadgets, etc.) are
3(0.7) . implemented on several . . . . .
duction (inputs, processes, L tion with data are installed used to display data in real
production lines. . .
outputs) are defined. on some of the workstations. |time.
Parameters have been Intelligent sensors of Augmented reality devices
4(1.0) defined to measure most various types have been in- | Most workplaces have digital | are used to visualize
’ of the production aspects stalled to monitor most pro- | interfaces and smart sensors. |production information in
(inputs, processes, outputs). | duction lines and centers. real time.

Note — Compiled by the authors on the basis of, with the use of Alles et al. (2008)

The proposed matrix of methods defines the
necessary tools to ensure the successful implemen-
tation of the production system in accordance with

the requirements of Industry 4.0. Similar to the as-
sessment questionnaire, the matrix is structured by
dimensions, key factors and approaches. Its use
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makes it possible to form general methodological
recommendations, determine the necessary stages
of maturity and adapt implementation paths to the
specifics of each project and the context of the en-
terprise.

Results and discussion

Internal audit, in accordance with international
standards (IIA, ISA, COSO), is an independent as-
sessment, consulting and control activity aimed at
improving management efficiency, minimizing risks
and ensuring the reliability of financial information.

In Kazakhstan, the regulatory framework for in-
ternal audit is regulated by the Law of the Republic
of Kazakhstan “On State Audit and Financial Con-
trol” (2015), internal audit standards approved by
authorized bodies, as well as the COSO ERM (En-
terprise Risk Management) methodology.

The modern paradigm of internal audit involves
a transition from formal control to intelligent risk
management. This includes the use of digital plat-
forms, analytical systems, artificial intelligence
(Al), and machine learning (ML) to process large
amounts of data, predict anomalies, and identify
corruption risks.

An important trend is the introduction of robotic
data analysis tools (RPA), which makes it possible
to automate routine checks and focus the auditor’s
attention on analytical, strategic and predictive ac-
tivities.

The diagram (Fig. 1) below shows the increase
in the digital maturity of Kazakhstan’s internal audit
over the past five years. As you can see, the digi-
tal maturity index has increased from 22% to 68%,
which indicates the significant impact of the intro-
duction of AI, RPA and Big Data technologies on
the effectiveness of control processes.

2019

2020

2021

2022

2023

Figure 1 — The growth of the digital maturity of internal audit in the Republic of Kazakhstan
Note — Developed by the authors according to the sources.

Despite the active digitalization of the public
sector and business, the internal audit system in Ka-
zakhstan faces a number of problems:

* low level of integration of information control
and data analysis systems;

* Lack of a unified national digital audit plat-
form,;

* Insufficient training in data analytics and IT
auditing;

 Limited use of intelligent algorithms to assess
risks and identify inconsistencies;

* The predominance of after-the-fact checks in-
stead of predictive monitoring.

These problems slow down the development
of the audit function as an intellectual management
link and limit the government’s ability to ensure
transparency and efficiency of financial flows.
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The presented structure (Fig. 2) shows the main
barriers to the introduction of digital technologies
in the internal audit system of Kazakhstan. Staffing
shortages (35%) and insufficient IT infrastructure
(28%) are predominant. This indicates the need for
systematic training of specialists and investments in
digital infrastructure.

The growth of the market is a significant factor
confirming the need for further development of the
internal audit system, as the increase in the volume
of audits and the complexity of business processes
require more highly qualified auditors, the use of
modern digital tools and the transition to risk-based
assessment and monitoring methodologies.

The graph shown in Figure 3 clearly demonstrates
the growth of the Kazakhstan audit services market
over a 5-year period (2018-2023) by 2.5 times.
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W staffing shortage M regulatory restrictions

low digital competencies IT infrastructure

Figure 2 — The main barriers to the digitalization of internal audit in the Republic of Kazakhstan
Note — Compiled by the author, Bepestok B. U. (2024)
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Figure 3 — Dynamics of the audit services market in the Republic of Kazakhstan
Note — Compiled by the author, according to the Audit Committee of the Ministry
of Finance of the Republic of Kazakhstan (2024)

Thus, the current level of digitalization of in-
ternal audit in Kazakhstan remains insufficient for
a complete transition to a risk-based and predictive
control model. The fragmentation of information
systems, the lack of a unified national audit plat-
form, and the lack of specialists in data analytics and
IT auditing continue to limit the ability of internal
audits to promptly identify and prevent violations.
Despite the expansion of the market and the active
introduction of digital solutions, auditing is still
largely focused on after-the-fact checks. Overcom-
ing the identified barriers requires targeted training
of professional personnel, modernization of digital
infrastructure and the introduction of predictive and
analytical tools, which will transform audit into an
intelligent mechanism for supporting management
decisions.

It is impossible to make the transition to such
a model without correctly constructing the initial
stage of the audit process. In this regard, a pre-
liminary study of the audit object is of particular
importance, ensuring the formation of a holistic
understanding of the organization’s activities, the
structure of business processes and key risk areas.
Understanding the context and environmental fea-
tures of the subject under review serves as the basis
for choosing adequate control methods, evaluating
the effectiveness of internal procedures, and using
digital analysis tools.

A preliminary study of an object in practice
means that the auditor gets a comprehensive under-
standing of the organizational structure, the inter-
nal control system, the specifics of the operations
performed and potential vulnerability factors. In
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accordance with the provisions of the Internation-
al Standards on Auditing (ISA 315 “Identification
and Assessment of the Risks of Material Misstate-
ment through Understanding the organization and
its Environment”), this stage forms the basis for
subsequent planning of audit procedures, determin-
ing audit priorities and selecting relevant analysis
methods.

In the context of digitalization, the content of
this stage is significantly expanded. Previously, the
focus was on studying documents and interview-
ing employees, but today the auditor has access to a
wide range of digital data — information databases,
automated registers of operations, log records of
systems, analytical panels and visualization tools.
The use of big data processing technologies and
anomaly detection algorithms allows not only to get
a more detailed picture of the processes, but also to
detect signs of deviations, inefficiency or potential
violations at an early stage.

Thus, the preliminary study of the audit object
becomes not just an introductory stage, but an ana-
lytical foundation that ensures the transition to pro-
active audit in a digital environment.

According to the International Standards on
Auditing (ISA 315 “Identification and Assessment
of the Risks of Material Misstatement through Un-
derstanding the organization and its Environment”),
a preliminary study is the basis for planning audit
procedures.

At this stage, the auditor:

1. Analyzes the organizational and legal struc-
ture and constituent documents;

2. Studies internal regulations, accounting poli-
cy, and management structure;

3. Evaluates the internal control system (ICS)
and the IT infrastructure;

4. Conducts a risk analysis, identifying areas of
potential violations;

5. Determines the scope and depth of subse-
quent checks.

In the context of digitalization, this stage is be-
ing significantly transformed. Instead of traditional
manual data collection, auditors use:

* Big Data analysis (processing big data on fi-
nancial transactions);

* Data mining (intelligent analysis and identifi-
cation of hidden patterns);

* Machine learning (algorithms capable of pre-
dicting anomalies);

* Digital twins — virtual simulation of financial
flows.
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This allows you to conduct a preliminary study
of the audit object in an automated mode, identify
trends, predict risks and minimize the likelihood of
errors at the planning stage.

At this stage, we can present a table showing the
impact of Big Data and machine learning on the ef-
fectiveness of preliminary analysis. According to re-
search, the use of digital doubles reduces the risk of
errors by 25-35%, and automation reduces the prep-
aration time by 40%. The international experience
of Germany, Singapore and Canada shows that the
integration of risk-based systems can significantly
improve the quality of audit planning.

The gradual expansion of the use of digital tech-
nologies at the preliminary analysis stage not only
increases the accuracy of risk assessment and reduc-
es the complexity of preparation, but also creates the
prerequisites for a qualitative change in the internal
audit model itself. In the process of implementing
automated data processing tools, digital doubles,
and analytical dashboards, auditing is shifting from
a traditional approach based on verifying operations
that have already been performed to a more dynamic
and predictive model.

It is here that the tendency towards intellectu-
alization of auditing activities is manifested, which
involves a shift in emphasis from fixing violations
after the fact to their real-time warning and analysis
of processes. This approach allows the auditor not
only to identify deviations, but also to understand
their causes, predict possible consequences, and
make recommendations aimed at optimizing man-
agement decisions.

The key areas of development in this context
are:

1. Integration of artificial intelligence into the
financial flow analysis system;

2. Application of cloud technologies for storage
and processing of audit data;

3. Development of a unified platform for state
internal audit (based on e-Gov and e-Otinish);

4. Using blockchain technologies to ensure
transparency of financial transactions;

5. Creation of intelligent dashboards for moni-
toring violations in real time.

This transition makes it possible to transform
internal audit into a strategic management tool that
ensures continuous monitoring of processes and in-
creases the efficiency of the organization.

The intelligent internal audit system is not only
a control tool, but also a mechanism for improving
the effectiveness of public administration. It forms
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a digital ecosystem of trust between government,
business and society.

In this regard, the use of artificial intelligence
and blockchain technologies in auditing. Accord-
ing to the OECD (2024), organizations using Al
increase forecasting accuracy by 50% and reduce
costs by 20%. The international experience of the
UK, South Korea and Canada shows that the intro-
duction of intelligent systems increases transparen-
cy and trust in data, as well as provides operational
monitoring of financial risks.

We believe that the development and digital
transformation of internal audit in Kazakhstan re-
quires a systematic approach aimed at creating a
sustainable digital environment for data control and
analysis. One of the key directions is the institution-
alization of digital internal audit as a separate ele-
ment of the national financial supervision system.
This implies the normative consolidation of its prin-
ciples, functions and standards, as well as the cre-
ation of a single digital audit data space integrated
with existing public administration and e-govern-
ment platforms.

An important aspect of the development of digi-
tal audit is the formation of new professional com-
petencies of specialists combining knowledge in the
field of internal control, IT technologies and big data
analysis. To do this, it is advisable to introduce spe-
cialized educational programs and research initiatives
based on leading universities in Kazakhstan aimed at
training a new generation of analytical auditors.
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In continuation of the conducted research, the
results obtained confirm the applicability and ef-
fectiveness of the proposed Lean 4.0 audit model
for assessing the readiness of SMEs for digital
transformation. The analysis of the data obtained
in the first phase of the study made it possible to
identify maturity levels for each key factor and
identify critical areas requiring priority improve-
ment. The addition of a matrix of methods based
on Industry 4.0 and Lean Six Sigma concepts to
the model improved the accuracy of interpretation
of the results and allowed for more detailed recom-
mendations for enterprises.

The priority measurement map is used to
identify imbalances in various key factors ac-
cording to the proposed approaches. This allows
us to identify the necessary areas of improve-
ment that will contribute to the effective mod-
ernization of the company within the framework
of the Industry 4.0 concept, based on the prin-
ciples of Lean Manufacturing and the Six Sigma
methodology.

During the application of the proposed meth-
odology, it was found that the use of a layered ap-
proach (from basic to advanced) facilitates the
identification of gaps between the current and tar-
get state of the production system. In addition, the
adaptive structure of the matrix of methods makes it
a universal tool applicable to enterprises of various
industries, regardless of their digital maturity and
resource constraints (Fig. 4).
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Figure 4 — The obtained radial diagrams: (a) measurements and (b) key factors based
on the results of the evaluation questionnaire for the production department
Note — Compiled by the author, according to Avila-Gutiérrez et al. (2025)
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The results obtained demonstrate that the com-
bination of a diagnostic questionnaire and a level
matrix of methods provides a comprehensive analy-
sis of the production system, as well as allows you
to build a realistic modernization trajectory. This in-
tegration contributes to the informed choice of im-
provement tools, the selection of Industry 4.0 tech-
nologies in accordance with the current capabilities
of the enterprise and the consistent achievement of
digital maturity stages.

In general, the study highlights that the proposed
Lean 4.0 model is able not only to identify problem
areas, but also to guide the enterprise along the path
of structured improvements based on Lean and Six
Sigma methodologies. The application of the model

has shown its potential as a practical tool for manag-
ing the modernization of SMEs, which is especially
important in conditions of limited resources and
high variability of production processes.

The results of the study open up opportunities
for further scientific developments. In the future, the
model can be expanded by (Fig. 5).:

- enabling predictive analytics and artificial in-
telligence tools;

- development of industry modules for enterpris-
es with different production specifics;

- integration of ESG and sustainable develop-
ment indicators into the assessment system;

- testing the model on a sample of enterprises in
different regions and countries.
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Figure 5 — Updated measurement map for the production department of the audited company
Note — Compiled by the author, according to Avila-Gutiérrez et al (2025)

Thus, the proposed Lean 4.0 model demon-
strates high practical significance and is a flexible
tool to support the digital transformation of SMEs,
providing a systematic and step-by-step increase in
their technological maturity.

This study presents an innovative Lean audit
model specifically designed to meet the moderniza-
tion needs and transition to Industry 4.0 of small and
medium-sized enterprises (SMEs) in the manufac-
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turing sector, especially those that rely on traditional
or artisanal production systems. The main purpose of
the work was to create a structured tool that allows
SMEs to assess their current state, identify key areas
for improvement and identify priorities for effective
digital transformation. The proposed approach is
based on the basic principles of Lean Manufactur-
ing, Lean Thinking, and Lean management, taking
into account limited resources (Table 3).
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Table 3 — Matrix of methods with levels for the key factor: Continuous improvement (Measurement: Integration)

. Maturity: the initial st . .. .
Levels Readiness atunity: the initial stage Maturity: In-Transition Maturity: Advanced level
(Start-Up)
1(0.0) Traditional Lean tools are | Traditional Lean tools are | Modern Lean tools are not | Modern Lean tools are not
' not used. not used. used. used.
A separate traditional Several traditional A separate traditional Several traditional
2(0.3) management tool is used management tools that are | management tool is used management tools that are
that is not related to Lean. | not related to Lean are used. |that is not related to Lean. | not related to Lean are used.
The traditional Lean tool Several traditional Lean The modern Lean tool Several modern Lean tools
3(0.7) is used sporadically in tools are used sporadically |is used sporadically in are used sporadically in
individual departments. in individual departments.  |individual departments. individual departments.
A separate traditional Lean | Several traditional Lean A separate modern Lean Several modern Lean tools
4(1.0) tool is used regularly in tools are used regularly in | tool is used regularly in are used regularly in most
) most departments; there is | most departments; there is | most departments; there is | departments; there is an
an expert staff. an expert staff. an expert staff. expert staff.

Note — Compiled by the authors on the basis of, with the use of COSO (2013)

The main contribution of this study is to develop
an integrated audit model specifically focused on the
challenges and resource constraints faced by small
and medium-sized enterprises (SMEs) on their way
to implementing Industry 4.0. Unlike numerous ex-
isting models, mainly designed for large companies,
the proposed model combines detailed diagnos-
tics, strategic recommendations and a prioritization
mechanism. based on the principles of Lean Manu-
facturing and the Six Sigma methodology. Highlight-
ing four consecutive strategic stages — “Readiness”,
“Initial stage”, “Transitional stage” and “Advanced
level” — forms a clear and logically structured road-
map for continuous improvement.

In addition, the study adapts and develops exist-
ing concepts such as the Carter and Baker Factors
Balance Method for parallel engineering, applying
them to the specific context of modernization of pro-
duction systems within the framework of the Lean
Six Sigma paradigm and Industry 4.0. The integra-
tion of the Likert scale into the assessment question-
naire represents an improvement over dichotomous
models, providing a more comprehensive and nu-
anced data collection.

Thus, the proposed Lean 4.0 audit model is
a valuable and practical tool for SMEs seeking to
modernize their production processes and effective-
ly integrate digital technologies in accordance with
their capabilities. The use of the model as part of a
case study confirms its potential to identify critical
areas of improvement, form strategic priorities, and
develop concrete actions based on Lean principles.
These actions ensure a gradual, optimized and sus-
tainable transition to Industry 4.0.

Focusing the model on the specific needs and
limitations of SMEs eliminates a significant gap in
the existing scientific literature and forms a reliable
basis for future modernization initiatives in this key
segment of the economy.

Of particular importance is the use of artificial
intelligence and machine learning technologies that
can not only detect violations after the fact, but also
predict their likelihood at an early stage. Intelligent
algorithms for risk analysis and modeling create the
basis for proactive control and prevent violations
even before they occur.

A promising area is also the development of the
analytical infrastructure of internal audit — data vi-
sualization systems, interactive dashboards and risk
maps that ensure transparency and efficiency of man-
agement decision-making. The introduction of such
tools will increase confidence in audit results and en-
sure more efficient use of budgetary resources.

In general, the transition to a comprehensive
ecosystem of digital internal audit is expected, com-
bining technologies, competencies and regulatory
mechanisms into a single intelligent risk and effi-
ciency management system.

The implementation of the proposed measures
will lead to a qualitative transformation of Kazakh-
stan’s internal audit, which will transform from a
mechanical verification tool into an intelligent risk
and efficiency management system based on digital
technologies, transparency and a scientific approach.

This will ensure the sustainable development
of the country, increase public confidence and inte-
grate Kazakhstan into the international digital finan-
cial control space.
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Conclusion

Thus, the development and transformation of
the internal audit system in Kazakhstan is not only
a requirement of the digital age, but also a strategic
necessity for building a sustainable, transparent and
efficient economy.

A key element of the new audit model is a pre-
liminary examination of the audit objects using digi-
tal technologies and artificial intelligence. This pro-
vides predictive control, helps to prevent violations,
increase public confidence, and ensure sustainable
development.

In the future, internal audit should become an in-
telligent risk management center that combines sci-
ence, digital technologies and public responsibility.
To achieve this goal, it is advisable to implement the
following practical recommendations:

1. Creation of a national digital internal audit
platform.

It should combine data from government infor-
mation systems (e-Gov, e-Kargy, e-Licensing, pub-
lic procurement portal) in order to automate moni-
toring and risk analysis in real time.

2. Implementation of artificial intelligence and
Big Data tools in control procedures. The use of ma-
chine learning algorithms will make it possible to
identify patterns and predict anomalies in financial
flows, increasing the accuracy and efficiency of the
auditor’s decisions.

3. Development of the Digital Maturity Model
of internal audit. It is necessary to identify key per-
formance indicators (KPIs) of digital processes, the

level of automation and analytical integration in
public sector organizations.

4. Improving the digital competencies of audi-
tors. It is necessary to introduce specialized educa-
tional programs based on leading universities in Ka-
zakhstan (in particular, al-Farabi Kazakh National
University), including courses on data analytics,
RPA, IT audit and digital risk management.

5. Harmonization of national standards with
international ones (IIA, ISACA, INTOSAI). This
will ensure that Kazakhstan’s internal audit system
meets global requirements for transparency, effi-
ciency, and cybersecurity.

6. Development of scientific and practical coop-
eration between universities and internal audit bod-
ies. The creation of digital audit research laborato-
ries at universities will make it possible to integrate
scientific developments into the practice of state and
corporate control.

7. Formation of a unified ethical and legal
framework for digital audit. It is necessary to pro-
vide for regulatory regulation of the use of artificial
intelligence, data protection and responsibility for
automated solutions in the field of financial control.

The implementation of these measures will al-
low Kazakhstan to move from a traditional audit
model to an intelligent control ecosystem based on
transparency, predictive analysis and digital interac-
tion. The implementation of these approaches will
strengthen trust in government institutions, improve
the quality of financial management, and ensure the
sustainability of the economy in the face of digital
transformation.
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ATPOOHEPKOCIIN KELUEHIHAETT ESG-CTPATETMACDBIH
KAADBITMTACTbIPYAA BACKAPY ECEBIH KOAAAHY

ESG-karmaattapbl yMbIMAAPAbIH 3KOAOTUSIAbIK, BAEYMETTIK >XoHe OGacKapyLbIAbIK, MiHAETTEpPIH
LIeLyre KOMEKTECETiH BM3HECTIH TYpaKTbl AaMybIHbIH MOAEAiHe arHaaabl. ESG (Environmental, Social,
Governance) KarmaaAapbl GU3HECTIH, BPTYPAI CararapbiHAa GarFbiTTayllbl >kKaHe OGeAeAal acepre me
60AbIN oTbip. OCbl Opaaa arpoeHEpPKacCin KelleHi KypamblHAQ OM3HEC-YAEepiCTEepAIH KenTiri meH
KypaeAiairi ESG-cTpatervsicblH KaAbINTacTbipyAbl TaAan eTeAi. Bya e3 keseriHae canaabl Gackapy
ecebi >kyneci apKblAbl Xy3ere acbipblAaAbl.

MakaAaHbl  >kasyaafbl  6acTbl  MakcaT — arpoeHepkacin - KeweHiHae  ESG-ctpaTermsicbi
KAAbINTaCTbIpyAarbl 6ackapy ecebiHiH, aTkapaTbiH POAI MEH MaHbI3ABIAbIFbIH HAKTbI YbIM MbICAAbIHAA
KapacTbipa OTbIpbIN Herizaey. 3epTTey obbekTici peTiHae 6ackapy ecebi ESG ctparermscbiH xysere
acbIpy YLWIH KAXEeTTi AepeKkTepAl >XMHAyAbl, >XYMEAeYAi, TaapayAbl XKOHe TYCIHAIPYAI KamMTamachli3
eteai, an ESG 6ackapy ecebiHiH Ma3MyHbIHa, 9AICTEpPI MEeH KypaAAapblHa >KaHa TaAanTap KOSAbI.

3epTTey 6apbiCbiHAA TEOPUSIABIK-8AICHAMAADIK, KaTbIHACTAPAbI MOAEABAEY MEH BM3yaAM3aumsiAay
aAicTemenepi KOAAaHbIAABL. XKyieAik Tacia 6ackapyuwbiAblk, ecen neH ESG cTpateruscbiH >KaAmbl
KOpNopaTuBTiK 6ackapy >KyineciHiH e3apa 6afAaHbICTbl SAEMEHTTEPI PETIHAE KapaCTbIPyFa MYMKIHAIK
6epeAi. MasMyHAbI Taasay XaAblKapaAblK XX8HE YATTbIK, ecen 6epy cTaHAapTTapbiH, KOPropaTMBTIK
ESG ecenTepiH >x8He KOMMAHUSAAAPAbIH iLLKi epeXkeAepiH 3epTTey YLliH KOAAaHbIAaAbl. CaAbICTbIPMaAbI
TaAAQy >Kacay apKblAbl 6ackapy eceOiHiH KapKblAbIK, €CeMnneH CaAbICTbIPFaHAAFbl aPThIKLbIAbIKTAPbI
ankbiHAAAABL. ESG cTpaTernsiablk, KapTacbl apKblAbl ecen >YWecCiHiH KaHAaW 3AeMeHTTepi TypakThbl
AAMy MaKCaTTapblHbIH, OPbIHAAAYbIH KamTamachbl3 eTeTiHairi kepceTiaai. ESG-karmaanapbiHa calikec
YMbIMHbIH, KYpPacTbIpaTblH KAP>XKbIAbIK, eMeC aknapaTka Heri3AeAreH ecenTiAik HblCaHblH KapacTbipy
YLWiH Aitasagro XOAAMHIIHIH MBAIMETTEpIHE TaAAQy XKACAAbIHABI.

MakaAaHblH TEOPUSIAbIK, MaHbI3AbIAbIFbI — backapy ecebi MeH ESG-TyXblpbIMAaMacbiHbIH ©3apa
6aiAaHbICbIH TEOPUSIAbIK TYPFblaa Herizaey xoHe ESG-kepceTkiwTepiH 6ackapy ecebiHiH oObekTiAepi
peTiHAE Xyieaey.

MakaAaHblH ~ MPaKTMKaAbIK,  MaHbI3AbIAbIFbI  ESG-ecenTiAik  neH  0acKapyllblAbK,  €CenTiH,
YMAECIMAIAITIH cunaTTaybl apKbIAbl KYHAbI A€M eCEeNnTeAeA|.

3eptTey  KOpbITbIHAbICbIHAQ — ESG-KarmMaasapbl  icke — acblpyAafFbl  KapXKbIAbIK,  ecernmneH
CaAbICTbIpFaHAAFbl  6ackapy ecebiHiH apTbIKWbIABIKTAPbIHA CAAbICTbIPDMaAbl curaTtTama  OepiAAi.
ESG kepcetkiwTepin 6ackapy ecebi yneciMeH 0alAaHbICTbIPY Kap>KbIAbIK, >XOHE Kap>KbIAbIK, emec
aKnapaTtTapAbl TAAAAYAbIH OipbIHFait aknapaTTbik, 6a3acbiH KAAbINTACTbIPY MYMKIHAITIH Oepeai.

Tyiin ce3aep: ESG-cTtpaTerus, 6ackapy ecebi, arpoeHepKaCin KelleHi, TYpakTbl Aamy.
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'Al-Farabi Kazakh National University, Almaty, Kazakhstan
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The use of management accounting in the formation
of an ESG strategy in the agro-industrial complex

ESG principles have become a model for sustainable business development, helping organizations
solve environmental, social, and management challenges. The principles of ESG (Environmental, Social,
Governance) have a guiding and authoritative influence in various business areas. In this regard, the large
number and complexity of business processes in the agro-industrial complex require the formation of an
ESG strategy. This, in turn, is carried out through a quality management accounting system.

The main purpose of this article is to substantiate the role and importance of management account-
ing in the formation of an ESG strategy in the agro-industrial complex using the example of a specific
organization. Management accounting as an object of research provides the collection, systematization,
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analysis and interpretation of data necessary for the implementation of the ESG strategy, and ESG im-
poses new requirements on the content, methods and tools of management accounting.

In the course of the research, theoretical and methodological methods, methods of modeling and vi-
sualizing relationships were used. A systematic approach allows us to consider Management Accounting
and ESG strategy as interrelated elements of a common corporate governance system. Content analysis
is used to study international and national reporting standards, corporate ESG reports, and companies’
internal rules. Comparative analysis revealed the advantages of managerial accounting over financial ac-
counting. Using the ESG strategic map, it was shown which elements of the accounting system ensure
the achievement of the Sustainable Development Goals. In order to review the reporting form based on
non-financial information compiled by the organization in accordance with ESG principles, the data of
Aitasagro holding was analyzed.

The theoretical significance of the article lies in the theoretical substantiation of the relationship
between management accounting and the ESG concept and the systematization of ESG indicators as
objects of management accounting.

The practical significance of the article is considered valuable due to its description of the compat-
ibility of ESG reporting and management accounting.

In conclusion, the study provides a comparative description of the advantages of management ac-
counting in comparison with the financial report in the implementation of ESG principles. Linking ESG
indicators with the management accounting system makes it possible to form a unified information base
for the analysis of financial and non-financial information.

Keywords: ESG strategy, Management accounting, agro-industrial complex, sustainable develop-
ment.
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MpumeHeHne ynpaBAeH4eCcKoro yvera B (popmMUpoBaHUM
ESG-cTpaTernu B arponpomMbILLAEHHOM KOMIMAeKCe

ESG-npuHUMIbl CTaAM MOAEABIO YCTOMUYMBOrO pa3BrTms BG13HECa, MOMOraioLLei OpraHM3aLmusam pe-
LIaTh 3KOAOTMYECKME, COLIMaAbHbIE U yripaBAeHuYeckue 3aaaun. [MpuHumnbl ESG (Environmental, Social,
Governance) okasblBalOT HarMpaBASItOLLEE M aBTOPUTETHOE BAMSIHME B pa3AMUHbIX chepax GmsHeca. B
3TON CBSI3M OOAbLLOE KOAMYECTBO U CAOXHOCTb OM3HEC-MPOLLECCOB B COCTABE arporpOMbILIAEHHOIO
KoMmraekca TpebytoT popmumpoBanuns ESG-ctpatermmn. 31o, B CBOIO OYEPEAb, OCYLIECTBASIETCS vepes
CUCTEeMY KaueCTBEHHOr0 YrNpaBAEHUYEeCKOoro yyeTa.

OcCHOBHas LieAb HanmcaHus ctaTb — 060CHOBATb POAb U 3HAUEHUE YTPAaBAEHUYEeCKoro y4era B hop-
MupoBaHumn ESG-cTpaTermmn B arpornpombILUIAEHHOM KOMIAEKCEe Ha NMprUMepe KOHKPETHOM OpraHu3aumm.
YnpaBAeHUeCKUii yueT Kak 06beKT MCCAeAOBaHMs obecrieunBaer cb6op, cMCTEMaTM3auMio, aHaAM3 U
MHTEPMNPEeTaUMIO AQHHbIX, HEOOXOAMMbBIX AAS peaamnsaummn cTpaternm ESG, a ESG npeaAbsBASET HOBble
TpeboBaHUs K COAEP>KAHMIO, METOAAM M MHCTPYMEHTaM YNpaBAEHUYECKOro yyera.

B xoae nccaeA0BaHMs BbIAM MCMOAb30BaHbI TEOPETUKO-METOAOAOTMUECKME METOAMKN, METOAMKM
MOAEAMPOBaHMS 1 BU3yaAn3aumm OTHoLWeHMIA. CUCTEMHBIN NMOAXOA MO3BOASET pacCMaTpuBaThb Ynpas-
AeHYeckun yueT u ctpaternio ESG kak B3aMMOCBSI3aHHbIE IAEMEHTbI OOLLER CUCTEMbI KOPNIOPATUBHOIO
yrnpaBAeHusl. KOHTeHT-aHaAM3 MCMOAb3YETCS AASl M3YUYeHUs MEXKAYHAPOAHBIX M HALLMOHAAbHbIX CTaH-
AQPTOB OTYETHOCTM, KOPropaTMBHbIX 0T4eToB ESG 1 BHYTpeHHMX npaBuA KomnaHuii. [yTem cpaBHU-
TEAbHOIO aHaAM3a ObIAM BbISIBAEHbI MPEMMYLLECTBA YIPABAEHUYECKOrO y4eTa Mo CpaBHEHUIO C (mHaH-
coBbiM. C nomolupto ctparermyeckoit kapTtbl ESG 6bIAO MOKA3aHO, KaKMEe SAEMEHTbl CUCTeMbl yueTa
obecreunBatoT BbiNoAHeHWe Lleaen ycTonumMBoro passutms. AAs paccMOTpeHus hopMbl OTHETHOCTH,
OCHOBaHHOW Ha HeMHAHCOBOWM MH(OPMaLMK, COCTABASIEMON opraHm3aumein B cootBetcTBum ¢ ESG-
MpUHUMINamm, ObIA MPOBEAEH aHAAM3 AAHHbIX XOAAMHIA Aitasagro.

TeopeTunueckas 3HaYMMOCTb CTaTbM COCTOUT B TEOPETUUYECKOM 0O0CHOBAHMM B3aMMOCBSI3M YIpaB-
AeHueckoro yyeta n ESG-koHuenuum n cnctematmsaumm ESG-nokasateaer kak 06bekTOB yrpaBAEH-
Yeckoro yueTa.

[MpakT1ueckas 3HAYMMOCTb CTaTbM CUMTAETCS LIEHHOM BAAroAapst ee onmcaHmio COBMECTUMOCTU
ESG-oTueTHOCTM 1 yripaBAEHYECKOro yyeTa.

B 3aKkAlOUEHMM MCCAEAOBAHMS AaHA CPABHUTEAbHAsl XapakTepUCTMKA MPeuMYLLECTB yrpaBAeHYe-
CKOro yyeTa Mo CpaBHEHMIO C (PMHAHCOBbLIM OTYeTOM B peaAam3aumm ESG-npmHumMnos. YBsg3ka nokasa-
Tenent ESG ¢ cuctemol yrnpaBAEHUYeCKoro yyeta AaeT BO3MOXXHOCTb (hOPMMPOBaHNS eAMHOM MHpop-
MaumMoHHOM 6a3bl aHaAM3a (PUHAHCOBOM M HE(PUHAHCOBOI MH(OPMALIMK.

KatoueBble caoBa: ESG-cTpaTerus, ynpaBAeHUYeCKMin yYeT, arponpoMbILLAEHHbIN KOMIAEKC, YCTOM-
UMBOE pasBUTHE.
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Kipicne

Byrin kyH/Ie OM3HEC 6TE TYPAKChI3 CHIPTKBI OPTa
JKarFJaiibIHAa eMip cypyae, o xahaHabIk cumarra-
FBI DJICYMETTIK KOHE IKOJIOTHSUIBIK, COHBIMEH KaTap
SKOHOMUKAJBIK cebenTepMeH TyciHmaipineai. COHFbI
JKBUIAP YIIIH CHIPTKBI OPTaHbBIH YWBIMHBIH 1IIKi
OM3HEC-ypJicTepiHe Tepic BIKMANBI apTHIN Kelei,
YHBIMIIAp TYPaKThl AaMy CTPATETHSACHIH KAJbITAC-
THIPY apKBUIBI COJI BIKMAIIBI a3aiTy MYMKIiHJIKTe-
piHe ue 6oyaa. Kpismerin TypakThl qamyasiH ESG
KaFujaiapblHa COWKECTEHMIpYy/li YHWBIMHBIH IIIKi
OpTachlHAA XYMBIC ICTEHTIH MEXaHM3MIEPIi KOp-
IIaraH opTa (aKTOPIIAPBIHBIH KOIl OAFBITTHI BCEPiHE
Oeitimiey Jien TyCiHyre 0oJabl.

KazakcraH SKOHOMHUKACBIHBIH CTPATETHSIIBIK
casachl OOJBINT TAOBUIATHIH arpoeHEpPKOCIIl Kelle-
Hi ymiH ESG-karumanmapblH €HTri3y KOPIOpaTHBTI
MOJICHUETTIH JJIEMEHTI FaHa eMeC, COHBIMEH Oipre
y3aK Mep3imjii Oacekere KaOuIeTTimik (hakTopbl 060-
TN Ta0bUTABI. ATPOOHEPKOCII KEIICHIHIH KYpPbI-
JIBIMBI capajlaHFaH KoHe KOTI caajibl OOJIBIIT KeeTi.
ATpO6HEPKACIN KelIeH! YWBIMIAPBIHBIH TYPaKThI
JlaMy KaFuIaIapblH cTpaTn(huKanusiay koHe oanp-
JIbIH OM3HEC-YPIICTEPiH Ky3ere achlpy Karaaiia-
pPBIH aHBIKTAy MIHIETI KOWBLIAIBI, OYJI OJIap/bIH
YHBIMIIACTBIPYIIBUIBIK, ©OHEPKACINTIK, KapKBUIBIK
JKOHE oJeyMeTTIK KbI3MeTiH ESG-karumanapeiHa
ColiKeCTeH TPy YIIiH Oackapy ypJiCiH KaiTa Kypy-
JIBI TaJIAIl €TEI.

ESG-karunanapbla eHrizy MYMKIHAIKTEpiH Oa-
Fayay, SFHU OJapAblH YHBIM KBI3SMETIHE 9cep €Ty
JIOPIKECIH Tanjay, KOJIAaHBICTAaFbl MYMKIHIIKTEpi
MEH 6Cy pe3epBTEpiH aHBIKTAY, CalIapblHAH TYbIH-
JAUTBIH TOyeKeJiepi Oarayayra jkarjail skacai-
JIbI, SIFHU arpOOHEPKACIN KeIleHi YHBIMIapbIHBIH
OM3HeC-YPIICTEpiH KETIUAIPY MYMKIHAITH Oepeti.
CoiikeciHie, arpoeHepKacinTeri On3Hec-ypaicTep-
Il TYpakThl JaMy KaFujaajapblHa COHKECTEHAIpY
OarbITBIH/IA ©3TePTY JKANIIBI KeIIeH YIIiH )KaHa CT-
paTerusuIbIK MaKcaTTap/bl KalblTaCThIPYAaFsl Oa-
CBIMJIBITBIKTApbl aWKBIHAAYAbI, KaJbIITACKAaH OH-
JUPICTIK JKOHE YHBIMIACTHIPYIIBUIBIK KYPBUTBIMIIBI
KaiTa KypyIbl Ke3eH/Ii.

Ocpsl opaiiia, 0ackapy eceOi JoCTYpJii HIBIFbIH-
Japael Oakpuiay QYHKIUSACH! MIeHOSPIHEeH MIBIFHII,
yiisIMHBIH ESG-cTpareruscbiH *Ky3ere achlpyibl
KaMTaMachl3 €TeTiH TaliaMalblK, JKyiere aifHama-
nbl. backapy ece0i YHBIMHBIH SKOJIOTHSIIBIK, TYPaK-
TBUTBIFBIHA, BJEYMETTIK JaMyblHA, KOPMOPATHBTI
Oackapy carnachlHa BIKIIAJ €TETIH KapP)KbUIBIK JKOHE
KapXKbUIBIK, €MeC aKMapaTrThl KAMTHTHIH WHTEpT-
panysUTaHFaH aKmapar >KUBIHTBIFBIH KaJbITACTbI-

panbl. Con cebenti Oackapy eceOiHIH OpHBI MEH
peiiH, MaHBI3JBUIBIFBIH aIlIbIll KepceTy, OepeTiH
MYMKIHIIKTepiH capantaMaiblK Oaranay OyriHri
KYHHIH ©3€KTi MOceJieci Jen TaHblIaabl. SIFHU, ar-
poeHepkacin kemeHiHaeri 6ackapy eceoinig ESG-
KaFuJallapblH JKYy3€re achIpyAbIH HETI3Ti Kypassl
pETiHAEC MAaHBI3ABUIBIFBIH KOHE aTKapaTbhiH POIiH
alllbIll KOPCETY apHaibl 3epTTey KYMBICTAPBIH Ka-
xet ereai. Con apkbuIbl 6ackapy eceOiHiH OepeTin
MYMKIHAIKTepi OaramaHaabl. ATPOOHEPKOCINT Ke-
mieHingeri Oackapy ecedi xkyieci 3epTTey 00BEK-
Tici 6onca, ESG-cTparerusira apHanran Oackapy
ecebi Kypannapsl, ajaicrepi, ESG-tuimainik xyiie-
Ccl )K9HE ecemnTey MOJENbAEP] 3ePTTEY MOHI OOJIBII
TaObLIaIbL.

3epTTey JKYMBICBIHBIH 0aCThI THTIOTE3aChl — Oac-
Kapy ece0i arpoenepkicin kemeHinzneri ESG-crpa-
TETUSICHIH KAJBINTACTBIPY/IBIH HETI3r1 Kypalblaer
TaHyFa 00abl.

ESG xarumpaTttapbl YHBIMHBIH 3KOHOMHKAIBIK,
MYJIIeCi MEH OHBIH KOFaM jKOHE KOpILaFaH opTa aj-
JIBTH]TAFBI KaYaIKePITiIITi apachklHaa Tere-TeHACKTI
KaMTaMachbl3 eTyre OarbITTanFaH. ATpoeHEpKoCil
yiteimaaps! yirin ESG-aictemeci epexiie MaHbI3-
ra ue Oomazpl, ce6edi oIapAbIH KbI3METTEpl TaOu-
FU pecypcrap/pl NaiianaHyMeH, KOoXKyHenepaiH
JKaFaaibl KOHE aybUIApyallbUIbIK aiMaKTapIblH
JaMyBIMEH TiKeJIeH OaillTaHBICTHI.

ESG men6epinge 6ackapy ecebi kemneci yir He-
Ti3T1 KI3METTEPII aTKAPAIbI:

1) AKnapatrThIK KbI3METi — OHJIIPICTIK YpAicTep-
JIIH KOpIIIaFaH OpTa JKOHE KOFAMFa BIKIIAJbI KOHIH-
JeTi IepeKTepi YChIHAIBI;

2) bakpinay xpi3meti — ESG-Karnmanapeiaa Koo
JKETKI3y MYMKIHJIIT1H Ka/Iaralaiibl;

3) TangamalbIK — TYPAKThI JAMYIbI CTPATETHSI-
JBIK OacKapy/blH HETi31H KaJbINTacThIPaIbL.

Ocsuraiitia, 6ackapy ecebi yWbIM KBI3METiHIH
9KOHOMHMKAJIBIK, SKOJOTHSJIBIK JKOHE OJICyMETTIK
TYPFBIAA 0ailTaHBICTRIPYIIIBI KYpaJIFa aifHaIa bl

Arpoenepkacin kemeHi yisiMaapsinaa ESG-
KarujanapbiHa OarpITTasiFaH Oackapy eceOiH Kyp-
ri3y Keneci OarbITTapaa *Ky3ere acbpbliaibl:

1. TypakTsI xxo0amap Il )Kocapiiay KoHe 0101-
xertey. backapy ecebi kyieci kemipTeri i3nepin
azaiTy, Cy MEH SHEPTUSHBI YHEM/II Talijanany, Kaj-
JBIKTap/Ibl KOJIETe JKapaTy, <«OKachblD» TEXHOJOTHSI-
Jap/pl €HT13y HIapaNtapbIHBIH OI0PKETIH KaJIbIIITac-
TBIPYFa MYMKIHAIK Oepei.

2. DKOJIOTHSIIBIK, KOHE DIICYMETTIK MIBIFBIHIAP-
bl Oaranay. backapy ece0i sxyieciHe YHBIMHBIH
KOpIIIaFaH OpTaFa BIKMMAJbl XKOHIHJICT1 aKMapaTThl
KOCY 93KOJIOTHSUIBIK TOYEKEJACpPMEH OaiIaHbICThI

143



Arpoenepkocin kemeningeri ESG-cTparernscsia KaibInTacTeIpya 6ackapy ecediH KogaHy

Kap KbUIBIK, )KOHE Kap KbUIBIK €MEC KOFaJITYJIap/Ibl
ecerke ajyFa *Karaai sxkacalibl.

3. ESG-kepceTkimTepiH KaJbIITACTBIPY. AT-
pOOHEpKOCITT YHBIMAAphl O6ackapy eceli KyleciHe
KapKbuIblK, emec KPI-xepcerkimrepin Koca ana-
IIbI, OHBIH 1IIIH/E TIBIFAPBUTBIMIAp IEHTCH1, KalTa
OHJICNTEH KAJIBIKTap KOJIeMi, SHEPTUAHBI YHEMCY
KO3 HUIUEHTI, )KYMBICIIBUIAP/IBIH DIICYMETTIK OJI-
ayKaTbIHBIH MHJIEKCiH Kocca 0omabl.

4. XanmpIKapaJblK Kap>KbUIBIK €CENTUTIK CTaH-
naprrapbiMen yinectipinyi. GRI, ISSB xoene IFRS
S1/S2 crammapTTapbiH OacHIBUIBIKKA ajla OTHI-
PBIN  YCBIHBIIATBIH KAap KbUIBIK ECeNTUIiK Oacka-
PYIIBUIBIK aKIapaTThlH AllbIKTHIFBIH KaMTaMachl3
eTelli, NHBECTOpJIap MEH MapTHEPJCPAiH CEHIMiH
HBIFAaUTAbL.

Srun, O6ackapy ecebin ESG-0ackapyapiH axbl-
pateiiMac Oemiri gem TaHyFa Oomajnsl, ce6edi o
YUBIMHBIH TYPaKTbl JaMyblHa KATBICTBl IIEIIIM
KaOBIIIAyIbIH aKMapaTThIK HETI3iH KaMTaMachl3
eTeqi.

ESG-omicreMeciniH apTHIKIIBUIBIKTAPEI  KOTI
OosraHbIHA KapaMacTaH OHBI eHrizyae Kasakcran-
HBIH arpOOHEPKOCIT YUBIMIAphIHIa KeTIeciae Mo-
cenesiep TYbIHAAWIBL:

- KApKbUIBIK €MeC aKIapaTThl eCerKe aryJbIH
BIIICTEMEITIK HEeT13AepiHiH KETKITIKCI3/IIT;

- OacKapywbUIBIK YpaicTepai mudprangsipy
JICHIeH1HIH TOMEH/IIT1;

- ESG- akmaparrap/iel amisIn KOpceTyre bIHTa-
JaHIBIPYABIH KOKTHIFBI;

- TypakTsl Oackapy eceOiH Kypri3e ajJaTblH Ma-
MaHap/IbIH TAIIIBIIBIFbL.

Ochl KeMHIUTIKTEpIiH OPHBIH TOJNTHIPY MakKca-
TeiiAa ESG-xobanapelH Koyigayabl MHCTHTYLHO-
HAIJBIK, TYPFBIJA JaMBITy, MUGPIBIK KYpaaaap/Isl
enrizy, auransik ESG Data Hub mmatdopmacsin
Mmaianany, XaJdblKapalblK KapXKBUIBIK ECEMTLTIK
CTaHAApPTTapblH Ka3akcTaHHBIH arpapiblK CEKTO-
PBIHBIH €peKIIeiKTepiHe cail OeiliMiey Kaxer.

OjedueTTepre Moy

Faceipmap 00iibl TYbIHIAHTBIH KONTETEH ©3Te-
picTep MEH MaHbI3JIbI OKUFANAp YHBIMIAP/IBIH CT-
paTerusachIH KaiiTa Kapayzsl, TINTi YWBIM KbI3METIH
KaiiTa sxo0ayay/ipl Tallal eTill OThIpaJbl. Ocipece,
COHFBI Ke3JIepACTi dKOJIOTHSIBIK, DJICYMETTIK, Oac-
KapyIIBUIBIK KOPCETKIIITEpre KOHLT 06Ty KaXKeTTiri
yHBIMIAp YIIIiH JKaHa MIHAETTEP Al aHbIKTaabl. ESG
aKIMapaTThIH KOCBHIMIIIA KYPBUTBIMBIHBIH OOJTYbI MEH
OHBI allIBIT KOPCETYIH KaTaH TaJlalTapblH alKbIH-
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JAipl, SIFHU KOPIOPATHBTIK OJIEYMETTIK >Kayar-
KEPIIUTIKKE HETI3MIENTeH E€CENTUNK KOpPCeTKIITe-
pine cyiieneni. byn xepnmeri xubmnabikTap ESG
TY>KBIpbIMJIaTapbIMeH OalTaHbICTBI eMec, KepiciH-
1re, MyAJeli TapanTap/blH eCENTITIKTe YChIHBUIFaH
aKmaparThl KaObUIJaybl MEH MaKyJiayblHa KaTbIC-
Thl maiina Oomaael (Jean, Grant, 2022). Myaneni
TapanTap, SFHH, UHCTUTYIIHOHAJIBIK WHBECTOPIIAp
MEH peTTeylli OpraHiapiblH, Kajlbl KOFAMHBIH
akmapatTel anysl AOK yilsIMaaps! yIIiH WHBECTH-
sl TapTy ACHreliHe, Kapbl3gapMeH OaiIaHbICThI
NIBIFBICTAPBI MEH CaKTAHJBIPY HIBIFBICTAPBIHBIH
yJIFaloblHa BIKMAN eTeTiH 0onansl. ESG men ecenri-
JKTI KETUTAIpY MYMKIHAITIH OepeTiH MeXaHu3MIep
peTiHme ecenTiik OoWbIHINA kahaHIBIK OacTama-
mapasr (GRI), TypakTsl namy camachlHIAFbl OyX-
rajaTepiik ecen craHgapTTapsl OoiibiHIa KeHecti
(SASB), aya-paiipIHBIH ©3repicTepiMeH OaiiaHbIc-
ThI KAPKBUIBIK aKIIapaTThl AlIbIN KOPCeTy OONBIHIIIA
makcartel TonThl (TCFD), TypakTsl gamy OOWBIH-
ma bYY makcarrapeiH atan eTyre 0omaael. Mexa-
HU3MJICPJIIH KypaMbl )KaHa KYpPbUIBIMIAP/IbIH Taii-
na OosrybIHa COMKEC TYpaKThl TYpAE >KaHAPTHUIBII
oteip. Ker OonraHbiHa KapamacTaH OJapJiblH Oac-
ThI Makcatbl ESG 0ip Hemece OipHelie OarbITTapbl
OOMBIHIIIA OHIMAUTIKTI apTTHIPy OOJBINT TaOBLIA B,
ESG-6armapnany — Oyl KypT e3repic emMec, yakbIT
oTe KeJle TYPAaKTHI TYPAE KEeTUTIAIpy ereH/ Il aHbIK-
taiinel. ESG oHe ecenTimiKTi KeTinaipy *Kouaapsl
oTe Kot nereaMeH ESG 0oibIHIIA KOFaphl OHIM/TI-
JIKKE KOJ ETKi3y TeK THiMIl Oackapy xyieci ap-
KBIJIBI FaHa JKky3ere aceipbuiaanl. ESG tamantapeaa
COMKECTIriH pacTay YIIiH YHbIMJIAp TYPaKThl TYpHe
KaKCcapTyJIapJlblH OPbIH allFaHBIH KOPCETYi Kepek,
oJlap Kelieci Herizaepre cyieHei:

- aiikpIH ESG-cTpaTeruscbiHbIH 00ITyHI;

- OGKITUITeH YpAICTEpIiH >KOHE MPOTPECCUBTI
TOXIpuOeHiH 00ITyHI;

- €CCMTUIIK XOHE OHBbI OACIIBUIBIK TaparblHaH
Oararnay JKoHE KaJarajay;

- aKMapaTThl alllbIl KOPCETY ACHIeHi.

Kanmer ESG 60HbIHIITA 3KOJTOTUSITBIK, DIICYMET-
TIK KaFaad, OackapyMmeH OaillaHBICTBI MOcenenep-
JIH KapacThIpbUTY JICHIeHiHEe KAThICThI )KacallbIHFaH
seprreynep (Mishra sxxene T.6., 2025) 2008 xbuinan
Oacramn 2024 XpUIILI KOCA aJIFAaHIAFbl KOIIOACIIIBI
FBUIBIMU OachuIbIMIApaarsl 884 skapusIaHbIMIap
OoMBIHIIIA JKYy3ere achIpbUINbl. bubmmomerpuxa-
JBIK, TaJAayliap HOTHXKECIHAe, aBTopiap Keneciaen
MaHBI3/Ibl MacenenepAl ansikTaran 6omateiH: ESG
JKOHE KOPIOpaTuBTiK ecentinik; ESG-unBecTuius-
JAHABIPY KOHE TYPaKThl KapKeutauasipy; ESG —
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TOYEKeI/Iep JKOHE KapXKbUIBIK TYpakThUIbIK, ESG
KOHE TYpakThl namy makcartTtapsl; ESG Herizinme
OM3HeCTI )koHE HHHOBALMSIApAbl TpaHchopMmamms-
nay. ESG TenaeHnusmapbia keTe TYHCIHY apKbUIbI
yHBIMIAp TYPakThl AaMyFa OaFbITTalfaH IICIIiM-
nepai KaOpuimai 6acTaiibl, Toyekenaepai 6ackapy
JKOHE KapKBbUIBIK KOPCETKIIUTEPAl jKaKcapTy MyM-
KiHJIIKTEepiHe ne Ooabl.

Backapy xyitecinig «Kocmapna — icke acblp —
KajJarajga — OpeKeT eT» duicreMecine coiikec ESG
Oacramarnapsl THIMII KOCHApJIAHBII OPBIHAATYHI,
Taj/ay >Kacalblll, ECENTUTIKTE YCHIHBUTYBI MYMKIH.
Ocbl MiKip/i KaJIFacThIpa OTHIPHII, KeJleci aBTopIap
TYPaKTHI 1aMy KOHIHJET1 €CeNTiIIKTe YHbIMIapaH
KOPIOPAaTUBTI JKayarKepIIUNK Tanan eTUIeTiHiH
HakTeUIaasl (Rubio sxome T1.6., 2024). EcenTtimik
OyXxranTepJik akmapar HICTiHEH IIBIFBI, YHBIMIap-
JIBIH, [IIAPYAIIBUTBIK KBI3METIMEH OaliIaHbICThI TOYE-
KeJJIepiH aHBIKTAay/bl, KOPIOPAaTHBTI OJIEyMETTIK
KayanKepIIUTriH pacTaysl, 63 peCypCTapblH THIM-
Il TallaTalybIH Tajlal eTe/l.

HocTtypii OyxranTepiiik ecem >KyHeciHiH oic-
HaMaJIbIK, CYOBEKTUIIK, OOBEKTUTIK JXOHE WHCTPY-
MEHTAJIIBIK, HET13JICPiHIH TOMBIKKAHIBI JKETUTIIPiII-
Mmerenairi AOK yibIMAapbIHBIH TYPAaKThl JaMyblH
ESG-crparerusicel HeriziHne 6ackapy MYMKIHIITIH
KaMTamachl3 eTe ajMaiabl. backapyablH alibik
CHIIAaTTa XKY3€re achIPbUTYbl, KOPIIAFaH OpTa JKOHE
azaMaapra KaMKOPJIbIK ’Kacay YIIiH oJapbl JaMbl-
Ty KaxeT (Velikanov sxxone T.6., 2023). ESG-ecenri-
JIriH KYpacThIpyAa MaHbI3/Ibl OPBIH aTaThIH Caalbl
OyXranTepiiK aKIapaTThIH 00Tyl )KOHE OHBIH 03bIK
OacKkapylIbUIBIK TEXHOJIOTHsUIapFa Heri3aenyi Oac-
Kapy ece0i KyieciHe JereH »aHa KO3KapacThl Ka-
JBIITACTBIPATHIH OOJIaIbI.

ESG menOepinaeri 3KOJIOTHSUIBIK, KOMITOHEHT-
TepAiH YHBIMAAPIBIH WHHOBALMAJIBIK JaMybIHA
BIKIMANBIH Oaranmay MakcatbiHza Bloomberg akma-
parThIK, Oaza mepekrepi Herizinae KpiTaiiasiH Kop-
MOPATUBTIK CEKTOPBhIHA KATBICTHI JKacalFaH 3epT-
teynepinzne astopiaap (Kenneth sxone T1.6., 2024)
Kenecinelt KOpeITEIHABI Kacaabl: ESG crpaTteruscol
ayMarblHJa OJKOJOTMSUIIBIK MiHJETTEMENepiH Ka-
TaH OPBIHJIAUTHIH YUBIMIAP KOFaphl HHHOBAIHMSITBI
JKOHE TYPaKTBI JaMyAbIH kahaHIbIK KpUTEpHIAIepi-
He coitkec 0o keneni. CoHpIMEH Oipre, 3epTTey
HOTIDKEJIEpI WHHOBAIMSAJIApFa BIHTAJAHIBIPYAAFbI
Oackapy ypIicCTepiHiH alIbIKTHIFBIH aKbIH KOPCET-
Ti. ABTOpNap/bIH MiKipiHIIE, CTPAaTETUsUIbIK OpTa-
panTtaHIblpy MEH MHHOBAIHMs apachIHIAFbl CHHEp-
THsl, SFHH, DPTapanTaHIblpy CTpaTerHsUIapbIHIaFbI
OHTAMIIBI Tere-TeHIIK YHBIMHBIH HHHOBAIIUSUIBIK

orneyeTiH apTTeipaabl. On ymiH gocTypii Oyxrani-
TEpPJIK aKMapaTThl O3bIK JEPEKTep aHATUTHKACHI-
MeH OipiKTipy KaxeT. SIFHHU, OCBI aBTOpIap I9CTYP-
7 OyXTanTepiik ecell XKOHE KAPKBUIBIK SCEMTLTIK
aKmapaThlH TEpeH JXOHE KyHeni Tanjay >kacayra
MYMKIHZAIK OepeTiH 6ackapy eceOiHiH poJiH aiKbIH
KOPCETTi.

Typakce3aplk karmaiibiana ESG  Herizinmge
KOPIIOpaTUBTI OacKapybl KY3ere achlpyAblH MaK-
PO KOHE MHUKpPO JICHTeHiHIEe 3epTTeyyiep KacaraH
keneci aBropnap (Aleksin, Dyba, 2024) Vkpauna-
JIaFbl JIaFJIapbICTHIK, JKaFAaiiap MEH XallbIKapalibikK,
CTaHAapTTapra Heri3genreH Oackapy yHecinaeri
kacairaH pedopmanapasiH ocepin Oaramansl. AB-
TOpJIapAbIH MiKipiHIIe, Oys pedopmanap ecenTiiik
aKIapaTbIHBIH AaNIBIKTBIFBIH, TOYEKeNIi Oackapy,
KYPBUIBIMJBIK, Karajgajay skacay MYMKIHZITIH Oe-
peni, col apKbUIbl YABIMIIAp/a METEIK TYPaKThI
WHBECTULHMSIIAP YIIiH KaXETTi CTPATETHSUIBIK, HETi3
Kaipinracansl. ESG-karumaTTapeiHa Colkec YbIM
0aCIHIBUTBIFBIHBIH, 3KOJOTHSUIBIK, QJICYMETTIK JKOHE
Oackapy MakcaTTapsl e3apa OaillaHbICTa KapacThI-
PBUIAIBI, ECENTUTIKKE XANBIKThI DJICYMETTIK TYPFbI-
Jla KamMTaMmachl3 eTy, KOpIIaraH OpTaHbl KaJIIbIHA
KeNTipy, Oackapy 3THKAaChIH YCTaHy JKOHIHJET1 aK-
napaT KOChIMIIIA YChIHBIIAIBI.

ESG-karupaTrapeln  aybll  IIapaylIbUIBIFBI
OHIM/JIEPiHIH OHJIIPICIMEH alfHABICATHIH YHBIMIAP-
Fa eHrizy apkpUibl Peceilnik arpoOu3HeCTiH Typak-
THI JaMy MaKcaThlH/Ia TpaHchHOpMAaIUsIIaHybl MO-
cenesiepiH 3epTTeyre OarbITTalFaH aBTOPJIAPIbIH
(Kusakina »xone T.0., 2026) MakamacklHa COWKEC
arpoomsnectin ESG-karupartapeina Oarnapianybl
KOpIIIaFaH OpTaHBI KOPFayFa, DJICYMETTIK OIUIIIK-
Ke, THIMJII KOPIIOPaTHUBTIK OacKapyFa KOJ JKeTKi3y-
re Jkarmai skacainbel. SIrau, ESG-karmmatrapbiHa
COHKeC TYPaKThl JaMybl YHBIMAAPHABIH CTpaTerus-
JIBIK, MaKCaTTaphl HETi31HJIE JKY3ere achIPbUTYbhI Ke-
PeK, KaFugajap MEH HYCKAYJBIKTapIbl, PEHTHHT-
Tepai OM3HECTIH TYPAKThl JaMYBIHBIH OIICTEMEIIK
Kypajiiapbl peTiHjge 0aclbUIBIKKA aly MYMKIHJIIT
TYBIHAANIBI.

OTaHabIK aBTOpJap TapanblHAaH >KacaJIbIHFaH
3epTTeyjiep MEH COMKeC KapHsIaHbIMJAp >KaJbI
arpoOeHEPKACII KeIEeHIHACT1 TYPAaKThl 1aMy OaFbIT-
TapbIH alKbIHAAYFa OAFbITTAIIFaH.

ATPOOHEPKACIN KeIIEHIHIeT] TYPaKThl AaMy/Ibl
nudpIaHABIPY apKBUIBI JKY3€re achlpy MYMKIiHIIK-
Tepi keieci aBtopnapabiH (laynueBa sxoHe T.0.,
2024) 3eprreynepine Heriz 6omapl. Lndpraanapipy
MIPOILECIHIH MaHBI3IBUIBIFAH JKOHE 3KOHOMHUKAIIBIK
TYPFBIAA KaKETTUIITIH HeTi3feld OTBIpHIN, nudp-

145



Arpoenepkocin kemeningeri ESG-cTparernscsia KaibInTacTeIpya 6ackapy ecediH KogaHy

JaHOBIPYABl aybUl MIAPYallbUIBIFBIHBIH TYPaKThI
JIAMYBIHBIH, WHHOBAIMSUIBIK JKOHE WHBECTHIIHS-
JBIK ©CyiHiH 0acTbl (aKkTOpbI peTiHle KapacThIpa-
Il 3epTTey HoTIKeciHae aBTopnap AOK xorapsr
OHIMIIIIK IEH MHHOBALIMSJIBIK OEJICEHIUIIKKE KO
JKETKI3yIiH HET13T1 OaFBITTaphl PETIHAC pecypcTap-
Jbl YHEMICYIiH HAaHOTEXHOJIOTHSIAPbIH, TeHETHKA-
JIBIK, pecypcTap/ibl OHTAMIaHIBIPYIbI, CEIEKIIUSITBIK
DIiCTEepIi KETIIMIPYAl KOHE aKMapaTThIK-KOMMY-
HUKAIUSUTBIK, JKYHEIep i Urepy i YChIHAIBL.

ATpOOHEPKACINTEr IaFBIH KOHE OpTa OM3HEec-
TiH yreciHig 14,8% 00rysl oapIbIH MaTEPHATIBIK
MYMKIHIIKTEpiHIH HIEKTeYyJi EeKEeHZIriH KepceTeni
(Komepb6exk sxonHe T.0., 2025), saFHHU, aybUl mapya-
IIBUIBIFBI  KYPBUTBIMIAPBIHBIH OCJICeH IUIIriH apT-
THIPY 3aMaH Taynabbl, cebedi OYKia aeM OOMBIHIIA
HapBIKTBIK ©3repicTep OpbIH alnyda. bynmaih Mym-
KIHJIIK IIaFBIH XKOHE OpTa OM3HEC KACIMKepIIepiHiH
pecypcTapbiH KaKkcapTy, HHHOBALMSUIBIK d31pieMe-
niep/i nmaiganany, TYPaKThUIBIKTEI HBIFAUTY apKbl-
JIBI ICKE acpblIajbl.

Typakter ecyxmin Oactel maptel (Kepnumosna,
Zhao, 2025) TypaKChI3IBIKTBI TYIBIPATHIH JKaFJai-
Tappl a3alTy KaKeT, sSIFHU aybll TYPFBIHIAPbIHBIH
KYMBICIICH KaMTBITYbl, WHKCHEPIiK KOMMYHHKa-
IUSUIAP/IBIH JKYMBICBIH JKaKcapTy, JKep, Cyp pecypc-
TapblH THIMJI NaijganaHy, eMip canachlH apTThIPY
CHUSIKTHI Iapajapsl KoOeHTy Kepek.

ESG xarumanapelH €HTi3y KOMIAHMSIIAPIBIH
y3aK Mep3imai 6acekere KaOimeTTUTiriH apTThIPbI,
XaJIBIKapasblK, OPINTECTIK OpHATyFa >KoHEe Oeneln
TOYEKeNiH a3aiiTyra MyMKiHIIK Oepeni, sran ESG
KaFUIaTTapbIHBIH JaMYLIbI eNAepAeri DIeyMETTiK-
9KOHOMHMKAJIBIK JIaMy YIIIH Kap>KbUIBIK eMec aKIa-
paTThIH MaHBI3bIH alKbIHAANH OTBIPHIN, KOMITAHUS-
JlapFa KOJIAMJIBI CTpaTerwsuiap/sl d3ipieyre Heri3
0oua ananer (Ma3sbaeBa xoeHe T.0., 2025)

AyYBUT apyambUIBIFEIHAAFEl ITH(PIBIK MYM-
KIHIIKTepAl 3epTTey OapbichiHAa aBTopiap (AMup-
XaHOB Jk0HE T.0., 2025) omapasl eHri3y OHIMALIIK
MEH TYPAaKTBUIBIKTBI apTThIPYFa MYMKIHAIK OepeTi-
HiH HaKTHI ’K00anay TeXHOJIOTHSIIaphl apKBIIBI OM3-
HEC YpAiCTepiH aBTOMATTaHAbIPY MYMKIHAIKTEpiHE
CAITBICTBIPMAJTBI CUTIATTAMa KEeJTIpe/Ii.

AOK yiibIMIapbIHBIH OPHBIKTHI ©CYiH KaMTaMa-
cb13 eteTiH, ESG-KaruaanapbIHbIH iCKE aChIPBUTYBIH
CUTIATTAUTBIH KAPKBUIBIK €MeC aKmapar KeNiTipi-
JIETIH €CEeNTUIIK HBICAHBI YITICI MEH YCBHIHBIJIATHIH
aKnapaTTbIH Ma3MYHBI MEH MOHIHE KaTbICTBI, OCHI
SCEeNTUTIKTI KYypacThIpyIarsl Oackapy eceOiHiH
OpPHBI MEH aTKapaTbIH PeJli Typalbl KOl JepeKTep
TaOBUTMaFaHABIKTAaH OyJI MOCENeHI HaKTBl YHBIM
MBICAJIBIHIA Oaraay KaKeTTiri allKbIH OOJIIbI.
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onicHaMa

Backapy ece6i men ESG ctpaterusicbl apacbii-
JIaFbl OANTaHBICTHI 3EPTTEY TCOPHUSIIBIK ACIIEKTiIep-
i, IPAKTUKAJIBIK KYpaJIIap/Ibl JKOHE IMITHPUKATIBIK
TOYENIUTIKTeP i Oip yakpITTa Oaranayra MyMKiH/IIK
OepeTiH oicTep/liH KEIICH I YKUBIHTBIFBIH KOJIa-
Hynel Taman ereni. ESG mpuHImunrepin Oackapy-
IIBUTBIK €CEIIKE ally JKYHeCiHe MHTerpalnusiiay Imo-
HapaJbIK CUIIATTa 00JIa/Ibl, COHJIBIKTAH OICTEMEIIK
TOCUT TaJIZIAyIbIH CAIlaJIbIK, )KOHE CaHIBIK 91CTEePIiH
Jie KaMTYBHI THIC.

1. TeopusTBIK, -5 JiICHAMAIIBIK, 9/1iCTED.

1.1 XKyitemik Tocin

Backapy ece6i ESG OacramanapbiHa akmapat-
TBHIK KOJIZay KepceTeTiH lmiki xyiie peTiHae apeKeT
ereni, at ESG aepekrepre, npoiiectepre xxoHe Oac-
Kapy eCenTiJirine KOWbUIAThIH TajanTap/bl aHbIK-
TaUTBIH CTPATETHSUIBIK KOHJIBIPMa MEXaHU3Mi pe-
TiHAe Kp3MeT eTeni. JKylenik Tangay meHOepine
IKOJIOTHSJIBIK, DJICYMETTIK JKoHEe Oackapy Kepcer-
KimTepi MeH oJapAblH OW3Hec-TporecTepre acepi
apachIHIaFbl OalJIaHBICTAP AHBIKTAJIA b,

1.2. Ma3myHAbI Tanaay

Byn exic GackapylIbUIBIK, €CENKEe MHTETrPallHsi-
maynael Kaxker ereTiH ESG kepceTkimTepiHiH Ti-
3IMiH aHBIKTAyFa, KapKbUIBIK emec EcenTimiKTiH
KYPBUIBIMBIH aHBIKTAyFa JKOHE TYPAKThI JaMYyJIbIH
ocepiHeH OyXraiaTepiiK NpOUECTepAiH ©3repyiH
aHBIKTayFa MYMKIHIIK Oepeti.

1.3. CanpIicThIpMaNbl TAIAAY

CanpiCThIpMallbl - TaJay AapKbUIbl  JOCTYPII
Oackapy ecebi HeriziHie TYpakThl JIamy eceOiH
KYPacThIpy MYMKIHJIKTEpiHEe KApPKBUIBIK CCETIeH
CaJIBICTBIPMAJIBl CHUIAaTTaMa Oepijiel, COHJah-aK
ESG crparerusicbiH eHTri3reH YHbIMIaFbl eCeMTiTiK
aKIapaThlHbIH aPTHIKIIBUIBIKTAPEI  KOPCETIAC/II.
byn nepekrep 6ackapy KypbUIBIMBIHAAFbI, OAKbI-
Jlay KypaJJapblHAarbl, OMHOJKETTEYJeri aiibipMma-
LIBUIBIKTApAbl aHbIKTayFa xoHe ESG crpaterus-
CHIHBIH 0acKapy MpOIECTepiHEe OCepiH Oarayiayra
MYMKIiHJIIK Oepei.

2.1. ESG cTpaTerusiblk, KapTanapsl

ESG crpaterusanbix kapracblH Kypy backapy
eceOi rmporecTepi, oneparusuibiK Kbi3MeT sxone ESG
MaKcaTTapblHa KOJ JKETKI3y apachlHIarbl ceOerl-
canJiapiiblk, OailylaHbICTApIbl BU3yallM3allMsIIayFa
MyMKiHAIK Oepeni. ESG kepceTkimrepin ecenrey
YIIiH 0acKapyIIbUIBIK €Cell JepeKTepl KOJIaHbLIa-
TBIH MPOIECTEP/Ii KOPHEKI TYypJE KOPCETyre KoHe
ESG crparerusicelHblH OyXranTepiiik ecen Tpo-
HeaypaiapblHa KaHIal Ke3eHJaepJlie ocep eTeTiHiH
aHBIKTayFa MYMKIHJIK Oepejii, aKkmapaTThlK arbIH-



A.3. ApsicTambaeBa xoHE T.0.

JapAbIH, KOPCETKIIITEPiH XKoHe 0acKapy LIemiM-
JepiHiH 6aiIaHBICHIH aIla bl

ATpOOHEPKACIN KeIlleH! CUSKTB KypIem Ky-
PBUTBIMABIK, OailimanpicTapsl O0ap yisIMHBIH ESG-
KaFUJalapblH iCKe achlpy MYMKiHAIKTepi Oarana-
HbIT, ESG-cTpaTeruscbiH KanbINTacThIPy KaKeTTiT1
ambn kepceTingi. CTpaTerusulblK MakcarTap MEH
oJIapra KOJI JKETKi3yZIeri Oackapy eceOiHiH OpHBI
MEH KbI3METI capayiaHbil kepceTinai. Hotmxkecinme,
Aitasagro xommauaTiHIH 2023 KBUT KOPBITBIHIBICHI
OOWBIHIIIA KAPUSUIAHFAH KAP)KBUIBIK €MEC aKIapar
KOPCETUITeH €CENTUIriH KYPaCThIPyIarsl Oackapy
eceOiHIH MaHBI3BIIBUIBIFBI AIlIbIT KepceTimi. XKa-
mel ESG-karumamapeiH icke achIpylarsl Oackapy
eceOiHIH KapKbUIBIK €CEMICH CalbICThIPFAHIaFbI
APTHIKIIBLIBIKTAPBI CapaaaH Ibl.

Haru:xesnep MeH TaJKbLIay

ATpOOHEpKACIN KemeHI — 3KOHOMHKAHBIH CT-
paTerusIbIK MaHbI3/Abl CEKTOPHI OOJIBIN TaObLIa/bI,
ce6ebi 0N a3BIK-TYJNIK Kayirci3mirii KaMTamachl3
eTelli, JKYMBIC OPBIHIAPbIH KYPYFa jKOHE aybIIIBIK
aiiMakTapabIH gamybiHa siknan eremni (World Bank,
2021). ESG-cTparerusicelt eHri3y Kas3ipri 3amanaa-
FBI XaJIBIKAPAJIBIK KOHE YITTHIK TaJlANTapFa COMKec
TYPaKThl JAaMyJbl KaMTaMachl3 €TYyIiH Herisri Ky-
pannapbiabig 0ipi 6o Tadbsutazsl (OECD, 2020).

Backapy ecebi — KBCIMOPBIHHBIH KapXKbLIBIK,
OH/TIPICTIK, DIICYMETTIK KOHE DKOJIOTTUIBIK, aKIia-
paThbIH KHHAY, eHJeY koHe Tannay npoueci. ESG-
CTpaTeTUsCHIH EHTI3y OapbIChiHIa Oackapy eceOi
HIenIiM KaObuIaay bl akIapaTThIK KaMTaMachl3 eTy,
NIBIFBIHAP/IbI OHTAWIAH/IBIPY KOHE KOMIAHUSHBIH
TYPaKTBUIBIK KOPCETKIIITEPiH apTTHIPY MYMKIHIIK-
tepin Oepeni (IFAC, 2020; Mycradpun & Ceiirxa-
HOBa, 2021).

ESG-ctparerust xemeci KOMITIOHEHTTEPIAEH TY-
pazsl:

1. Environmental (Ok0on0THsITBIK) — TAOUFH pe-
cypcTapipl cakTay, MapHUKTIK ra3fap HIbIFApbIH-
IBUTAPBIH 32Ty, KaIOBIKTapabl Oackapy (SASB,
2022).

2. Social (OneymerTik) — eHOEK Kayimci3miri,
KBI3METKEpJIEPIiH AaMybl, >KEPriliKTi KOFaMMEH
e3apa KaTbIHac.

3. Governance (backapy) — kopropaTuBTik Oac-
Kapy CTaHIapTTaphbl, alIBIKTHIK )KOHE ecen 0epy Mo-
JIEHHUETI.

AOK xacinopsingaper ymin ESG-crparerus
KaMTH/IBL:

- OHIMILTIK MTeH TYPaKThUIBIKTH apTTHIPY;

- Kap KBUTBIK, 5K0HE DKOJIOTHSITBIK, TOYEKeIIep i
azaiTy;

- XanbIkapajablK CTaHAApTTapFa COUKECTIK;

- VUHBecropnap MeH KOFaM CEHIMiH apTThIpy
(Kazakcran PecryOnmukaceiabiy YkimeTi, 2021).

Backapy ece6i ESG-cTpaTerusinbl xysere achl-
pyaa Kemeci MYMKIHIIKTEpAl KaMmTamachl3 eTeli
(Miinch x»sHe T.0., 2025):

1. KapKbIIBIK KOHE SKOJOTHSIIBIK KOPCETKIIII-
TepAi Tanaay — MIBIFIHAAP/BL, SHEPTHS )KOHE CYy pe-
CypCTaphIH Naiianany THIMIUTITIH OaKbIay.

2. ONeyMeTTIK KOpCeTKiITepAl OaKkpuIay — KbI3-
METKEpIEPIiH eHOCK OHIMITIT, KayiTCi3IiK JeHTe-
Hii, IEYMETTIK K00aJapFa KaThICy.

3. llemiM KaOBLITAYABI KOJOAAY — CTPATETHSI-
JIBIK JKOCTIapIIay >KOHE Y3aK Mep3iMJli MaKcaTTap/bl
oenriney.

4. Toyekenaepai 6ackapy — SKOJIOTHSIIBIK JKOHE
OIICYMETTIK TOYCKEIIEepai Nep Ke3iHIe aHBIKTAy
JKOHE a3airy.

Ochwl opaiina 6ackapy ecedi kemerimen AOK
Ou3Hec-ypIicTepai OHTAMIaHABIPY aaropT™i Ka-
JKEeT, OHBIH MYMKIiH OOJIaThIH yiTici 1-cyperTe ken-
Tipiai.

l-cypeTTe KenTipinreHjaen, YHBIMHBIH OM3HEC
moxenin ESG-karmnmanapeiHa celikec TpaHchop-
Manusiay aJiIbIMEH KOPIIOPaTHUBTI Oackapy Mo-
JIeNIepiH e3repTyi, COlaH KeHiH YHBIM KBI3METiH
Oaraymay KyHeciH Je KalTa KypyIbl Tajlam eTei.
buznec Mmopnenbnai TpanchopMmanusiay Oackapy-
ITBUTBIK, OM3HEC-MOIeTbepACH OacTanamsl, ce0edi
Oyx Gackapy eceOiHiH kcomnapJiay >koHe yHbIMaac-
THIpY QYHKIHsIIApbIHA COMKEC KeTe/li, SIFHU, YHBIM
MakcaTTapblHa COHKec jKocmap »acarl, OHBI iCKe
aceIpy YIIIH HAKTHI OpEKeTTep/i aHbIKTal61. bac-
Kapy eceOiHiH YHBIMIACTBIPYIIBUIBIK (DYHKIUSICHI
repcoHanasl OackapyaaH Oactay amanbl, cebebi
ONapAblH MIiHAETTEPiH aHBIKTAay, ©3apa Oaiina-
HBICTapbIH Oenriney, ecen Oepy TOPTIOIH KabIM-
tacTeipanpl. ComaH KeHiH Oacka pecypcTapMeH
KaMTaMachl3 €Ty XKy3ere acslpbsiiaasl. JKocnapnay
XKOHE YUBIMAACTHIPY (YHKIMSIIAPBI COTTI JKy3ere
aceIpblIFaHaH KeiliH FaHa Heri3ri Ou3Hec-ypaicTe-
pinzeri camanbsl Oackapy MyMKiH Oomansl. Ecenri
Ke3eH COHBIHA OaKplIay jKoHE aybITKYIapbl Tajl-
Jay Kys3ere acwlpbutagsl. byn e3 keserinze keneci
KE3CHHIH TOYCKEIIepiH MYMKIH/IITIHIIE a3aiTaIbl.
AJIBIHFaH Kap KbUIBIK XKOHE KapKbUIBIK €MecC Je-
peKTepTe CYWEHE OTHIPBIN €CENTITIKTEP KYPacThI-
pBLIabL.
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Kopnopatusri 6ackapy Mogenaepin
e3repry

YiteimpacTeIpy MofeHueTi (yiibIM Muccusckl, ESG-karunanapsiHa colikec
AHBIKTAJIFAaH MAKCaTTaphbl)

YiibIM KbI3METiH Oarasiay )KyHeciH Kaira
KYpy

v

Y ABIMIaCTBIPYIIBUTBIK,
JaMynsl 6ackapy

Camnanbl Oackapy

v

Imxi aygut xoHe
OaKpLIay

Busnec-
JKocmapay

JKeTkizy TizOexTepin
KETUIIpY
YHemzai eHzipic

Ilepconanst
backapy

Toyexenai 6ackapy
KapKpl1aHIpIpy Ke3ziepin
OHTalIaHIBIPY

1-cypet — Backapy ecebi Herizinie OM3HeC-ypicTepiH OHTAIaHABIPY aITOPUTMI
Eckepty — aBropiapmen (Miinch sxoHe 1.6., 2025) HeriziHae KypacThIpbUIFaH

ESG-karunanapbiaa colikecTeHIipy YHBIM KbI3-
MeTiH OaFanay >KyHMeciH JAe Kaita Kypyabl Tajar
eTei, ce0eOl KaIbl OyXralaTepiliK ecerl KoHe Kap-
JKBUTBIK, €CETITLTIK KYHeciHe KOMBUIATHIH TaarnTap
OOMBIHIIIA KAPXKBUIBIK CCENTUIIKTE TaiiaiaHyIbl-
JIapFa YCHIHBIIATHIH aKIapar jKajmbliaMa aKianai
OJIIIIeM/IC )KUHAKTAJIBII, HETI13T KapP>KbUIBIK KOPCET-
Kimrep Typinze Oepineni. An, ESG-xarunanapein
OpBIH/IAY KAHIIAJIBIKTHI KY3€Te aChIPbUIFAH/IbIFbIH
CUTIATTAHUTBIH €CENTLTIK KapKbUIBIK eMeC aKiapaT-
Ka cyHheHe.

1-cyperte Gackapy ece0i xylecinie Kajiblnrac-
KaH aKnaparka cyiiene otoipbin ESG-kpurepuiinepi
apKbUIBI TYpPaKThl AaMy MYMKIiHIIKTepi OarajaHa-
TBIHJIBIFBI KopceTiunai. MyHaii 6aFa YHBIMHBIH 00-
JalaK CTPaTerusuIbIK WelliMAepiHe TiKeIen bIKIa
ereni, ce6e0i MyMKIHJIIKTep/Il capaiar, MBIKTHI TyC-
TapAbl allKbIHIAI KaHa KOMMalbl, COHBIMEH KaTap,
BIICI3 TYCTaphlH QXBIPATHIN allyFa, KEMIILTIKTEePi
aHBIKTayFa MYMKIHIIK TYABIPAJIBL.

Ocbl opaiiia Kap>KbUIBIK eMec aKapaTThIH ai-
IbIMEH Oackapy ece0i KyieciHae KajblITacaTbIH-
JIBIFBIH KOHE YHBIMHBIH IICIIM KaObUIaayFa oKi-
JIETTI MaMaHJAPBIHBIH CHIIICIHAC KaJlaThIHIBIFBIH
aTtan ety kepek. EcenTislik KypaMbIH/Ia Kap)KbUIbIK
€MeC aKIaparThl Koca YChIHY YHBIM MYMKIHIIKTe-
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pin OaperHma aprreipansl (ertspes, 2023) cebe-
01 WMHBECTHULMAJIBIK TapTHIMABUIBIFBIH YIIFAHTaIbI
JISTCH aBTOPJIAPJbIH MIKIPIMEH KEJIICeTIHIIrIMI3Al
aTar eTy Kepek.

Aitasagro Axmona, [lIsireic Ka3zakctan sxoHe
AnMaTsl 00JIBICTaphl ayMaFbIHA 35 MBIH IeKTapAaH
acTaM KepJie aybUIIapyabUIbIFbl OHIpICIMEH aii-
HaJIBICATBIH 1pi arpapiblK YHBIM OOJIBIN TaOblIa bl
Yiibim 2023 5KbUT KOPBITBIH/BICHI OOWBIHIIIA aJIFaIll
per ESG-xarmnmamapeiHa HETI3IENTeH KapXKbLIBIK
eMec ecenTulik Tarncbipran OonaTeiH. CTparerus-
JBIK AaMy OaFbITTaphbl PEeTiHAE TYpakThl 1) KopuIa-
FaH OpTa, 2) TYPaKThl KOFaM, 3) TypakThl OHU3HEC
anbiaFad. Aitasagro BYY ychlHFaH TypakThl Jamy
MaKcaTTapbIH XKY3€ere achlpyJia OeJICeH/Ii aTcCalbICy-
na (1-xecre) («Aitasagro.kz» pecmu caiThbr).

1-kecTe/ie KepceTiareHae, Aitasagro XOIuHT-
TiH MHUCCHACHI TYPaKThl JaMy MaKcaTTTapblHa TO-
JIBIKTAll CoMKkec Kenemi, ce0ebl XONIUHT KBI3METI-
HiH 0acThl MaKcaThl KOJDKETIM/II, camalbl, Kayirnci3
a3BIK-TYJIIKIICH TYTHIHYIIBLIAPABI KAMTAMAChI3 ETY.
JKanmer arpoeHepkicinTiH yJeciHe >KanIbl ©HIi-
pictin 43% Trecimi (YATTBHIK CTaTHCTHKA OFOPOCHL,
2025). CoailikeciHmie TYpaKTbl JaMyJIbIH JaHBIKTHI,
9pi Kayilci3 )KYMBIC OPBIHAAPBIMEH KAMTY Tallal-
TapbIH /1a KaHaFaTTaHABIpaIbl. ApHalbl KaJbIITAC-
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THIPBUTFaH KOp eceOiHeH OLTiM MEH FhIIBIMIBI KOJI-
nay OareITEIHAA Na 86-acTaM MEKTENTEPMEH o3apa
Oipiece OTBIPBINT JKYMBIC kacayaa. WMHmycTpwus-
JaHJBIPY MEH HMHHOBAIMSIIAPIBI JKy3ere achipynia
Jla ayKBIMJIBI [Iapaiapibl icke achipyaa. AYbUIIBIK
JKEPJUIEPIIH OMIPIICHIIrT MEH 3KOHOMMKAJIBIK TY-

PAKTBUIBIFBIH KaMTaMmachl3 €Ty OarbIThIHAA K00a-
JIapJIbl J)KYe3ere achIPYIIbI OOBLIIT TaOBLTA b

Kazakcrangarsl TOII-5 kypambiHa KipeTiH Ar-
papJIBIK caia Typasbl MKipai ©3repTyIi Makcar eT-
KEH YIBIMFa KaTBICTBI KapKBUIBIK €MeC KOPCETKIIII-
Tep KeJleciiel Typ/ie aHBIKTAIIHI (2-KecTe).

1-kecte — Aitasagro xonaunrinin BY'Y TypakThl JaMy MakcaTTapbIHBIH XY3ere achlpy/ia KOCKaH yieci

TypakTsl JaMy MakcaTTapbl

Aitasagro XOIAMHITIH KOCKaH yieci

T

(¢
w

AITBIKTBI KO0, a3bIK-TYJIIK Kayirci3miria
KaMTaMachI3 €Ty, TAMAKTaHY/IbI )KaKCcapTy, aybLl
[IAPYalIbUIBIFBIHBIH TYPAKTHI IAMYbIHA aTCAJIBICY

TyTBIHYIIBUIAPBI CaNalibl, KOJDKETIMJII OaFajarsl
a3BIK-TYJIKIIEH KAMTY, a3bIK-TYJIIKTIH Kayilci3irin
kamTamachei3 ety (Kasakcranaarbl Jaibl OHIipiCTiH
43% Kypaiiapr)

CANANB
4 BLNIM BEPY

JKan-»akchl koHe camaibl OUTIMMEH KaMaTMackl3 | OpTYPIIi ’Ko0aIap/sl xKy3ere achIpabl, aybluigap MeH
eTy, OLTIM ary MYMKIHIIKTepiH BIHTAIAHBIPY

TypakTsl 1amMmy Kopbl ecebiHeH OiniM Oepy canacsiHaa

MOHOKaJIaJTapAblH 86-1aH acTaM MEKTeNnTepiMeH
Gipiece KYMBbIC XKYprizyae

JKYMBICIIEH KAMTYFa aTcaibICy

YI[CMCJ'Ii, TOJIBIK KaMTbUIFaH KOHE OPHBIKTBI
OKOHOMMUKAJIBIK ©CYT€, HOTHIKEJI J)KOHE JIAWBIKTHI

Makcar, MUCCHSI J)KOHE KYHABUIBIKTapFa Heri3/1elreH
Gackapy Kyiieci TeXHUKaIbIK KaHFBIPTY JKOHE
MHHOBAIMSUIBIK KBI3METI apKbLIbI JIAWBIKTHIL, OPi
KayiIci3 )KyMBIC OPBIHIAPBIH KaMTaMachi3 eTei
(4363 >xyMbIC OpPHBI)

WHHOBaIUsJIapra arcajbICy

TypakTbl HHOPAKYPBUIBIM KAJIBIITACTHIPY, KaH-
JKAKTBI KOHE TYPAKThI HHIYCTPUSIIAH/IBIPY MEH

AOK >x0Fapbl TEXHOJIOTUSIIAPBI CHT131eT] TUuaep,
Data Driven aaictemeci KonmaHbIcTa, XalbIKapabIK
HIE-mapanars! «bemmek caynana CRM sxyienepin
SHT'i3y»

KayilCi3Airin, OMipIIeH/IIriH xKoHe

Kananap MeH enjii MeKeHACPIiH allbIKTHIFbIH,

OKOHOMMUKAJIBIK TYPAKTBUIBIFBIH KAMTaMachI3 €Ty

TypakThl 1aMmy KOpbI €CeOIHEH aybLIIbI JKepepIe
40-tan actam >xo0anapabl xky3ere aceipyra 190 miiH
TEHT€/ICH acTaM Kapakar OarbITTaiFaH

Eckepry — Aitasagro XOIAMHTIHIH JepeKTepi HeTi3iHae aBTOpIapMeH KYPaCThIPbLUIIbI

2-kecte — Aitasagro BY'Y TypakTsl 1aMy MaKcaTTapbIHBIH XKY3€eTe achIpyaa KOCKaH yieci

Kepcetkimrep 2021 xbln 2022 kb1 2023 kb1t
OHuipic KeixemMi, TOHHA 91143 102442 143614
Cary xesemi, TOHHa 89456 98864 140077
MuBectunusnap, M= T 30624 41619 8360
OHBIH iLIiHAE CTPATETrUsUIbIK MHBECTULIUSIIAP, MIIH TT 29019 35918 4557

Ecxepry — Aitasagro xonaunrinig ESG ecenriniri Heri3inae aBToprapMeH KypacTHIPBIIIBI
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2-KecTelle KOpCeTUIrenaeld HaTypasibl oJIeM-
JepIIeri aKmapar oJeTTe 6ackapy ece0i Kyhecinme
KaneinTacanpl, ESG-karupanapblHa HeETi3JENTeH
ECEeNTUTIKTI KypacThIpyia naiimanansuiansel. Kecre-
Jie KeTIPUIreH KOpPCEeTKIITEpIiH eCenTiIiK Kypac-
TeIppiTFaH 2023 KbIT JAEpeKTepiH OFaH AEHiHTi 2
KBUIMEH CaJIbICTBIPFaHIa apTy >KaFJaibIlHIa eKeH-
T aHBIK KOpiHei. AJT )Kalbl HHBECTULIASIIAD MEH
CTpaTerusJIbIK MakcaTTapra cail WHBECTHLHMSIIAP
KoJeMiHe KaTBICTBI KepiCiHIIe >XaFaailibl Kepy-
re Ooyajpl, ce0eOi aNFaliKbl KbULIAPHl CAJIbIHFaH
MHBECTHUIMSIIAD MOJIIEPiHiH O0aChIMIBUIBIFBIH, Ke-
WIHT1 KBUIIAPBl OJapblH MOJNIIEPiHiH a3alFaHbIH
CUIIATTalIbI.

Aitasagro XOJAMHTIHIH TYpakThl KOFaM CTpa-
TETHSCHIHBIH 0acThl MakKcaThl €IIiH OI-ayKaThlH
xKakcapTyra OimiM Oepy XKyHeci MEH >KeprilikTi
KOFaMJIACTBIKTAPJIBIH JIAMYbl apKbUIBI KOJI YKETKi-
3y. TypakTsl Kopiiaran opra crparerusicel ARR
Om3Hec-0aFbITRIHAA KAIIBIKCHI3 OHIIPICTI (zero
waste — full recycling) kamramace13 ety. TypakTsl

OM3HEeC aTKapyIIbl XKoHe 0acKapylIbl OpraHaap ap-
KBLJIBI JKY3€Te aChIPbLIaIbl, OHBIH IIIH/IC ATKAPYIIbI
opranaap OakpUIalbl, TOYEKeIIepal Oineai xoHe
Oackapazpl, al 6ackapy OpraHbl TOYEKeIIepIi Ka-
Jlaranaiipl, ikl OakKbUIayJlbl, KOMILIACHC, Kaill-
CI3MIKTI KamMTaMachl3 €TeMdi, IMKi aayduT apKbLIBI
Toyenci3 Oara Oeperi.

Aitasagro kapxputblk emec ecentimiri GRI
(with reference) craHgapTBHIHBIH —TajanTapbiHa
COMKECTEHMIPUTINT KYPacTBIPJIFAH, OYJI eCemTiTiK-
Te «Aitasagro» XOJJAMHTIHIH e/IiH YKOHOMUKAJIBIK
JKOHE OJICYMETTIK JaMyblHa, dKYMBICIIbLIAD JKOHE
KOFaMHBIH 9JI-ayKaThIH KaKCcapTyFa, KOpIIaraH op-
TaHBI KOpFayFa KOCKaH YJIecTepi )KOHIHICT] KapKbI-
JIBIK, eMEC aKmapaT albUIbI KenTipinred. OckiHIali
nepekTep 0a3zachl YHBIMHBIH Oackapy ecebi xyiie-
CiHJIe KaJBINITACTRIPBLIAbEI, ce0ebi o Tek Oacka-
py WIenrMaepiHiH THIMIUTITiH OaFanay yIIiH FaHa
eMec, YHWBIMHBIH CaJbIKTBIK MiHJeTTeMenepi 0o-
WBIHIIIA ecell albIpBICY YIMIH Je¢ MaHbI3ObL. Jlepek-
Tep 3-KecTeqe KUHAKTAIBI KeATIpUIl.

3-kecte — Aitasagro xonauHridiH ESG-karumanapbiHa HeTi34€IreH €CeNTiIr OONBIHINA HET13T1 HHIUKATOPIAPh

GRI DKonoeusnvix uHouxamopiap 2021 kb1 2022 xbLt 2023 L1
306-3 KanabIKTapabIH KaJjIbl KeJieMi, TOHHA 107780,2 132764,2 181026,7
303-5 | Cynsl TYTBIHY KeneMi, M3 1178486,3 1535621 1979503,5
305-7 | AyaHbl JacTayIIsl MIBIFAPBUIBIMAAP MOJIIIepi, TOHHA 2120 2381 2827
302-1 | DmekTp PHEPrHUSICHIH TYTHIHY, KBT 60644353 64206771 80051475
302-1 | Dueprust TYTHIHY (KOMip), TOHHA 41374.,6 406419 50164,5
302-1 | DHeprus TYThIHY (TaOMFH Ta3), TOHHA 10943,4 13656,9 19890,6
302-1 | DHeprus TYTHIHY (IM3€Tb OTHIHBI), T 621779,5 785605 873598.,6

GRI Oneymemmix uHOUKamopiap

2-7 Opraima Ti3iMIiK )KYMBICIIBIIAp CaHBI, aaM 2742 3299 4333
401-1 | Kagpnap arbIMIbUIBIFBL, % 56 49 44
401-1 | Kbt Golibl )kyMbICKa KaObIIIaHFAaHIAP CAHBI, aaM 2004 3825 2321
202-1 | Opramra eHOeK aKbl, MBIH TEHTe 211 262 316
403-9 | Onimre okeneTiH xKa3aTailbIM OKHUFaJIap, ITYK 0 0 1
403-9 | JKazaraiibIM OKUFaIap/blH Kbl CAHBL, IITYK 7 7 9

Eckepty — Aitasagro xonaunrinig ESG ecenriniri Herisinae aBTopiiapMeH KypacThIPbLIIbI
3-kecTene KEATIPUITeH JKOJOTHSIIBIK HHINKA- OJIEYMETTIK ~ MHIUKATOpJIap  KYPaMBIHIAFBI

TOpJIapFa >KEeKe Tallay jKacall, HeTi3iHIe KepceT-
KIIITepAiH MOHIEPIHIH JKBII CAlbIH TOMEHICTEHI
eTe KoJaiibl Oonap eni, Oipak oJapIblH YIIFarObl
YHBIMHBIH OHJIIPiC KOJIEMiHIH apTyBIMEH OaiiTaHbIC-
TBI OPBIH aJIBII OTBIP.
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KaJpiap arbIMIBUIBIFEI KO3()(UUEHTI FaHa Kemy
JKarmalbiHaa, Oyl YUBIM YIOIIH KOJAWIBI ayBITKY,
ce6e6i 2021 KpUTMEH callbICTBIpFana 56 naib3aan
49 maiipI3ra JeiiH, SFHM 7 Haibl3ra TOMEHIET€H, ajl
2022 sxpuiMeH canblcThipFanaa 2023 kplibl 5 ma-
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WbI3Fa TOMCHJIETCH, OYJ KaJapiiap KYpPaMbIHBIH TY-
paKTaHFaHIBIFBIH KepceTei. TypakTaHa Oacraybl-
Ha opTama eHOSK aKbl MOJIIEPiHiH KbUT CalbIH
apta Oacraysl Tikenel cebem Oomyampl. JlereHMeH,
Oy KO3 UIIEHTTI BIIi e MYMKIHAITIHIIIE TOMCH-
JIETY KaKeT, OUTKeHi 0Chl KO3 (DUIIMEHT YHBIMHBIH
HapBIKTaFbl 0ocekere KaOIeTTUIIriH a3aiita Tyceni,
COUKECIHIIIE KAP)KbUIBIK TYPAKTBUIBIFBI Ja TOMCH-
Zieit GacTaiasl.

ESG ecenriniri conrbl xeutnapsl ESG Garbl-
TBHIHJIA AUTAPIIBIKTAH JKETICTIKTepre KOJ KETKI3II.

KoMmnanusiia kejaeci KopceTKIITep KaKcapraH:

- CO; smuccusicel 2021-2023 xpuigapst 21%
TOMEH/JIEI];

- Cy TyThIHY 34% KBICKap/IBL;

- KangsikTapael Kalita eHIey YIeci apTTh;

- EnOex enimainiri 12% ocri.

byn motmxkenep 6ackapy ecebi xyiiecine ESG-
KPI eHrizyais THIMAUIITIH T9ASIICHII.

Kepin oTeIpFaHBIMBI3[IAM, HETI3r OHAIpic TMeH
caTy KelleMiHe KATBICTHI aKmapaT, WHBECTUIUIIAD
MOJIIITEPiHE KATBICTBI MOJIMETTEP, SKOJOTHUSIBIK,
JKOHE OJICYMETTIK 0acTbl KOPCETKIIUTEp TOJIBIKTal
Oackapy eceOiHiH aKmapaThlHa HETi3aeneni. O3 kese-

TiHJIE Kap KBUIBIK, €CeTl aKMapaThl HETi31H/Ie KapiKbl-
JIBIK, €CETITUTIK KYPACTBIPBUTAbI, O CaTyllaH allbIH-
FaH TYCIM, OapIIbIK CaThUIFaH OHIMHIH ©31H/IK KYHBI,
JKaJIbl Tai/a, Kaabl akTHBTEP, KaJIbl MiHICTTC-
MeJep MEH KalWTal MeJIIepi Typaibl aKmapaTThl
yCBIHAABI. SIFHU, Kap>KBUIBIK, €CENTLTIKKE KaparaHaa
Oackapy eceOiH/Ie KabIIITacaThIH aKIlapaTTap Kelle-
Hi ESG-KkarunanapsH xy3ere acelpy ACHICHiH Oara-
nay/ia maiaananyra oijeKaia HKeMIi.

Ocipece, AIIK xacimopeigaps! ymria ESG ka-
FUJIAJIAPbIH THIMII icKe acklpyaa Oackapy eceOi He-
ri3ri Kypanra aiiHananel. Om:

- 9KOJIOTHSITBIK, 9CEP/Ii a3ailTy,

- PECYPCTHIK THIMAUTIKTI apTTHIPY,

- BIIEYMETTIK TYPaKTBUIBIKTHI KAMTaMacChI3 €Ty,

- ESG uHBecTHIUSITAPBIH TDIIEIIL JKOocTapiay,

- TOyeKeNAepi KemeHai Oaranay MyMKiHIIKTe-
piu Oepeni.

Aitasagro xommuHriHiH ESG-karunanapbia
iCKe achIpy JKOHIHJET] KapKBUIBIK eMeC aKmapaTKa
HETI3IeNTeH eCeNTUIrT OOWBIHIIA Taljay KOpbI-
THIH/IBIJIAPBIHA CYHEHE OTBHIPHIN, YHBIM Kelecifen
CTPATETUSIIBIK, OAFBITTAP/IbI TEPEHIPEK KapacThIPY
KaxeT (cyper 2).

-
-TTafima MeH THIMILTIK
-lIsrFBIHAapaEL a3aiTy
/
™
- DHEpPrHAHBI YHEMAEY
-KanabIKTapas! asafty
/
™
-KpI3MeTKepiep KaHAFaTTaHybl
-Kayimnci3 eH0ek KaFgaibl
/
™
- AMIBIK, ecen Gepy
- KYKBIKTHIK COHKECTIK
/

2-cypet — ESG-cTparterusicbIHbIH HETi3ri OaFbITTaphl
Eckepry — (Kusakina >xone 1.6., 2026) Heri3iH/ae aBTOpIapMeH KYPaCThIPbUILIbI
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Backapy ecebi arpoeHepkacin KeleHi YHbIM-
nmapeiHelH ESG- cTpaTernschiH Ky3ere achlpyaa
Oactel penni atkapanel. Cebebi Oackapy ece0i
KapXKbUIBIK JKOHE KapXKBUIBIK €MeC KOPCETKIIlI-
Tepai Taanjgay dIiCTEMECiHIH KYHeciH KaJbllTac-
TBIPJIbI, PECYpCTap/bIH YHEM/I IMalaanaHbuTybl-
Ha JKaFIal skacaisibl, KOpPIOPAaTUBTI OacKapyIbIH
ANIBIKTBIFBIH KOHE OJIEYMETTIK TYPAKTBIIBIKTHI
apTTHIPabI.

ESG xarumpamapeiH icke aceIpylarbl Oackapy
eceOiHIH apTHIKIIBIIBIKTAPEI

1) Dxomormsutelk, THIMAUTIK. backapy ece0i cy,
9HEPTUS J)KOHE XUMHSIIBIK Kypasiiap OOWBIHIIA IIIbI-
FBIHAAPABI €CeNTel, TYPaKThl OHAIPICTI KaMTama-
ce3 erexi (IFRS Foundation, 2023).

2) OneyMeTTIK KepceTKimTep/i 6aranay. Oney-
METTIK IIBIFBIHIAPABI O0acKkapy eHOeK OHIMALIITiH
apTTHIPYyFa BIKIAJ eTeI.

3) KopnoparusTik 6ackapyzs! xetingipy. Kop-
MIOPATHUBTIK Oackapy ToOyeKemaepai OacKapyabl
JKOHE allIbIK, €CENTUIIKTI KAMTHIBI.

Byn 6arpiTTapaa KyprizinreH skymbicTap 6acka-
Py LIeurMaepiHi THIMAUITIH apTTBIPabl, SKOJIO-
THSJIBIK, TOYEKENJepl KbICKapTabl )kKoHE OU3HEC-
TiH SJIEYMETTIK KayanKepIIiTiriH HbIFaliTaabl.

ESG xarmmanapsiH icke achIpy1aFbl Kap KbUIBIK
ecenm TieH Oackapy eceOiHIH CaJbICTBIPMaibl Taj-
Jlaybl OJIApbIH apTHIKIIBUIBIKTAPHl MEH KEMIITiK-
TEpiH alKbIHIayFa XKOHE COUKECIHIIIE KAXKETTi aKa-
paTThIK 6a3aHbI KambIITacapyFa MyMKIHIIK Oeperi.
KapKbUTBIK, ecenl KOPBITBIHABICBIHAA KYPACTBIPBI-
JIATBIH KapKbIIBIK, €CENTUTIK HhICAHAAPBIH TYCIHIK-
Teme kazbanapnua 6ackapy eceOiiHH AepeKTepiMeH
TOJIBIKTBIPY MYMKIHZITT 6ap. OCBI cambICTHIPMAITBI
Tangay JKYyprizy KOPBITBIHIBICHI KeJleci KecTeae
YCBHIHBUIABI (4-KecTe).

4-kecre — ESG KarnanapbiH icKe achbIpyaFbl KapKbUIBIK €Cell TIeH 0acKapy eceOiH calbICThIpMalIbl Talay

Kepcerkimrep

backapy ecebi

KapxbLiblk ecen

Herisri Mmakcarsl

ESG crpareruscsi xxocnapray,
ToyeKelepi Oaranay

Kap>KbUIbIK *KaFnail Typaisl OOBEKTHBTI
akmapar oepy

CDOKyC JKOHE Ma3MYHbI

DKOJIOTHSUIBIK, DIICYMETTIK,
OacKapyIIbUIBIK KOPCETKIIITED

AKTHBTEp, MiHIETTEMEIIEP, Ta0bIC,
LIBIFBIHIAP

yaKBITTBIK KOKIKHECK

Bonamakka GarbITTanran

OTKEH HOTIKEIT epre OarbITTaIFaH

Axmapat Typi

CaHJIbIK JKOHE CarallbIK,

Herizinen canapik

ESG xepcetkimrepi

KPI rikeneit enrizineni

KocpiMia aknapar peTinje FaHa

Perrenyi

Imki pernmameHTTep

IFRS >xoHe YATTBHIK cTaHIAPTTAP

[Mafinananymsiiap

Menemxment, ESG xomureTi

WuBectopnap, perreymurinep

JlepexTep sxeaenmiri

Kenen

Benrinenren mep3iMaep

ESG Ttoayekennepin Oaranay

Koraps! neHrei

Temen neHrei

AIIK ymrin peni

DkoxKyiiere acepi azaifty, pecypc
yHEMICY

KapiKbuTbIK HOTHKENIep MEH
cyocuausanap

ESG unBecTuImsIapbH HETi3ey

YKacput sxobanap THIMALIITIH ecenTey

Kap>KbUTbIK KaliTapbIMIBI €CenTey

Uxemuinik

Korapsr

Temen

Iemim xkadbIayFa acepi

CTpaTerusbIK AeHTeiie

KapkbubIK mrernriMaep

Eckepty — (Masb6aesa xoHe T.0., 2025) Herizinae aBTopiapMeH KypacThIPBUIIBI

Backapy ecebi akmapaTbl 3amMaHayH Kykenepi
JOCTYPIIl KapKbUIBIK KOPCETKIIITEPAEH aChI KOM-
MAHUSHBIH TYPAKThl JaMYBIH OJII1IeY, OaKblIay )KoHe
JTaMBITYBIH HETi3ri KypasislHa aiHanael. backapy
ece0i ESG-z1i KOCIMOpPBIHHBIH CTpPaTEerHsichl MEH
oTIepaIysUIBIK TpoIiecTepide OipiKTipy YIIH dIje-
Kaiga Heri3al OoJblI TaOBLIATBHIH OIICTEMENIK Oa-
3aHbBI, Kypajapabl )koHE JepeKTepli KaMTaMachl3
eTei.
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Kazakcranusin AOK yiisiMaapeiana ESG-0ar-
JapiaHFaH Oackapy eceOiH eHTri3y SKOHOMHKAaHBIH
skahaunpik ESG-tpancdopmManuscel xaraaiibiHaa
oNapIbIH 09ceKere KaOieTTiliri MeH WHBECTHUITHS-
JIBIK, TAPTHIMJIBLIBIFBIH aPTTHIPY/IBIH 0ACThI IAPTHI
OOJIBIN TAOBLIAEL.

Backapy ece6i men ESG-karunanapbIHbIH ela-
pa OaiimaHBICHI MEH TOYEIIIIIT Keyecifiei crpare-
THSUTBIK, KapTa apKbUIbl allKbIH KepiHei (3-cyper).



A.3. ApsicTambaeBa xoHE T.0.

YCBIHBUIFaH CTpaTernsuIbIK Kapra Oackapy ecedi
MeH ESG-karumanapsl apachIHIaFI ©3apa OaiIaHbIc-
TBI )KyHeni Typae kepcereni. Kapra ymr Herisri 010k-

TaH TypaJibl J)KoHE 9p ONok Oackapy eceOiHIe Koijia-
HBUIATBIH HAaKThl KOPCETKIIITEPMEH, KypalaapMeH
KoHe OacKapy IIenriMaepiMeH OaiaHbICTBIPbIIFaH.

BACKAPY ECEBlI MEH ESG-KAFUOAJIAPbIHbIH,
BAMJIAHbICbIHbIH, CTPATEMUAJbIK KAPTACDI

_ Resource XD Waste
% - .
ﬂ Environmental o efficiency %& reduction
7 L ) k. 7
( ) Employee Commun-
& Social — wellbeing |~ ity engag-
i ) an-ayKatbl menht
[} J \ 4
- ™ & B
e '
Ethical
Transpar-
@ Governance % ﬁ practices = @ ency °
k »
g J \ =

3-cypert — backapy ecedi Mmen ESG-karumanaps! OaillaHBICBIHBIH CTPATETUSUTBIK KapTachl
Ecxkepry — (Miinch xoHe T.6., 2025) HeriziHae aBTOpIapMeH KYpacThIPBUIIBI
Cyperre kenripinres 6ipinmi 0ok — Environmental (E) — Dxonorusutbik emmmem.

Herisri dokyc: Resource Efficiency (pecypcrap
THIMILIITT). DKOJIOTHSIIBIK, OaFBITTBIH HETI3T1 MakK-
caThl — TaOUFKM pecypcTapibl YTHIMJIBI MaijaaHy
JKOHE DKOJIOTHSUIBIK, 1311 a3aiity. backapy ecebi Oy
canaja Keyeci QyHKIMsIIAp/Ibl ATKAPaIbl:

- pecypCTap/blH IIbIFBIHBIH (CY, SHEPIHUs, XKa-
HapMail) enmey;

- merreiHAapasl ABC Hemece Lean kyifenepi
apKbUIBI TAJIIAY;

- DKOJIOTHSUIBIK IIBIFBIHAApD €CeOiH KYprizy
(environmental costing);

- KQJIJIBIKTap 6l OacKapy THIMIIUTITIH Oaraiay.

ESG notmwxkeci: Waste Reduction (kanabikrap-
IIbI a3aiiTy). backapy eceOiHiH TypbIC YHBIMIACTHI-
PBUTYBI arpOeOHEPKICIN KEHICHIHIH KaJbIKTap/Ibl
azaiTy OOMBIHIIIA CTPATETUSIIBIK, HISTIMIEP KaObLI-
JlayblHa BIKMAd ereqi. HakThl nepekrep HerisiHze
pecypcTap/ibl YHeM/ ey Oaraapiamanapsl xKacablil,
OHJIIPICTIH YKOJIOTUSIIBIK, TUIMIIUIITT apTajIbl.

Exinmi 6ok — Social (S) — OneyMmeTTik eem.

Herisri ¢okyc: Employee Wellbeing (kpi3mer-
KepJiep oi-ayKarbl). OleyMeTTIK OarbITTa 0ackapy
ece0i eHOeK pecypcTapbiH OacKapy, epcoHaliFa HH-
BECTHIIUSIIAD JKOHE OJICYMETTIK Oaraapriamanap/ibl
Oaranayra MYMKiHJIK Oepei:

- KaJIpJiap/blH aiiHaJbIMbIH YKOHE OKBITY IIIbI-
FBIH/IAPBIH ECEITEY;

- eHOCK OHIM/IUIIrH Oaranay;

- KBI3METKEpJIepiH SJIEyMETTIK MaKeTTepPiHiH
KYHBIH Tajjay;

- HR-kepcerkimrepai Balanced Scorecard ap-
KbLJIbI OaKbLIAY.

ESG normwxkeci: Community Engagement (ko-
ramMMeH Oaianbic). KpIameTkeprep oln-ayKaTbl
JKAKCApFaH CailblH KOCIMOPBIHHBIH PEMyTAIUsACHI
ece/ll, KOPIOPATUBTIK MOJCHUET HBIFAsIbl JKOHE
KOFaMMEH e3apa ic-KUMBUT THIMILIITI apTajsl. bac-
Kapy ece0i 8JeyMETTIK HHBECTUIMSIIAP/IbIH KaliTa-
peimMbiH (SROI — social return on investment) ei-
ieyre KOMeKTece/Ii.

Ymriami 6ok — Governance (G) — KopriopaTus-
TiK Oackapy.

Herisri ¢okyc: Ethical Practices (3Tukassik To-
xipubenep). Koprnoparusrik Oackapyaa Oackapy
eceOi KeJeci MiHAETTep/Ii aTKapaibl:

- IIeNM KaObuiiay YACePICTePIHIH alllbIKThIFbIH
KaMTamachI3 eTy;

- Kap>KbUIBIK ykoHe OceKapKbuibik KPI-mapasin
JYPBICTBIFBIH OAKbLIAY;

- TOyeKesIep i 0ackapy KyHeciH Koiuay;
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- 1K1 ayAUTTiH THIMZIIIITIH apTTRIPY.

ESG motmxeci: Transparency (ambIKThIK). JTH-
KaJIBIK HOpMaJlap/bl YCTaHATBIH JKOHE Ta3a JEpeK-
Tepre CyHeHeTiH KOMITaHWs WHBECTOpJIap CeHIMiHe
ne 6onanpl. backapy ece6i KOPHOPaTHBTIK €cenTi-
JIKTIH alIbIKTBIFBIH KaMTamachkl3 ereai: ESG-ecerr,
WHTETpalMsUIaHFaH €Cel, TYPaKThl Jamy Typajbl
ecell.

CrpaTerusuiblk, KapTa KopceTKeHnel, Oackapy
ecebi ESG crpareruschiHbIH OapibIK JTCHreHiHIe
OpTaJbIK pen aTkapaibl. OJ SKOJIOTHSIIBIK, DIey-
METTIK JXK9HE KOPIOPATHUBTIK Oackapy KepCeTKill-
TEpiH eJlIey, Tajjay >KOHE MOHHUTOPUHT jKacay
apKBUTBI KOCIMOPBIHHBIH TYPAKTHI JaMybIHA, THIMII
CTpaTerusyIbIK LIemimaep KaOblinaybiHa Heriz 0o-
Jabl.

KopbIThIHABI

Arpoenepkacin kemeHinae ESG-cTparerusaceia
KaJIBIIITACTBIPY Ka3ipri Ke3eHJe KoCIiOPhIHAAPIbIH
y3aK Mep3iMIi 6ocekere KaOiaeTTUTITIH, KapKBIITBIK
TYPaKTBUIBIFBIH JKOHE OJCYMETTIK-3KOJIOTUSUIBIK
JKayarmKepIIJIiTiH KaMTaMachkl3 €TYAIH HETi3ri Te-
Tirine aifHanem oTeip. Byn yaepicre 6ackapy ece0i
CTpaTerusyIbIK MICHIM KaObUIIayIbIH aKnapaTThIK-
TalgaManbIK 0a3ackl PETiHIE epeKIle MaHbI3Fa He.

3epTTey HOTIKENEpl KopCceTKeHIeH, Oackapy
ece0i ESG karmparrapelH arpoeHepkacill Kocino-
PBIHIAPBIHBIH, OW3HEC-yAepicTepiHe HWHTErparus-
JayFa MyMKIHJIIK Oepeii. DKOIOTUSUIBIK KOMIIOHEHT
asAChIHIA pecypcTapAnl MaimamaHy THIMIUIITIH,
KOMIpPTEK i3iH, SHEPTUsl KOHE Cy TYTBIHY LIBIFbIH-
JApBIH €CeTKe aly XOHE Taugay JKy3ere achIpbl-
Jajpl. OJIEYMETTIK OJIIeMIe MEePCOHAIBIH eHOeK
JKaFMaibl, Kayirnci3mik ACHreii, amaMn KaruTajra
WHBECTULMSIIAP MEH JKEPIiTiKTi KaybIMAACTBIKTAP-
MEH ©3apa IC-KMMBUI KOPCETKIITepi KyHeleHeIi.
Backapymbuislk (governance) acmlekT mIeHOepiHae
imKi 0akpUIay, TOYEKEI-MCHEKMEHT, AaIllbIKTHIK,

MEH eCEeNTUTK OCHreHiH apTThIpyFa OaFbITTalFaH
KOPCETKIIITEP KATBINTACTHIPBIIAIBI.

ESG xoHne Oackapy eceOiHiH OipiryiHiH mepc-
MEKTUBAJIBIK OaFBITTaphl TOMEHJET] KalamIap.Ibl
KaMTH/IbL:

- Arpoenepkacin ymin ESG-cTtannapTTapbIHbIH
YATTBIK )KYHECiH 1aMBITY;

- Kap»KBUIBIK jk0HE KapPKbIIBIK eMEC KOPCETKIIII-
TEpJCH TYPAThIH OIPIKTIPIITeH ECENTLIIKKE KOIly;

- Crparerwsielk Tangay yuria ESG-koHTpos-
JIHT KYHECIH KaJlbINTaCThIPY;

- Jlepekrep/i ®KHUHAY JKOHE Talayabl aBTOMAT-
TaHBIPYJbl KAMTaMachl3 €TETiH Oackapy eceOiHiH
U PIBIK TUIaT(GOpMaNTapbiH SHTI3Y.

Erep, moctypni Oackapy eceOi IIBIFBIHIAPIBI
OHTATAHIBIPYFA, PEHTAOCTBIITIKKE KOHE THIM/II-
mikke OarbITTanraH Oosica, ESG Tocini y3ak mep-
3IMI1 TYPaKTBUIBIK TIEH MaTEpUAIBIK eMeC KYH-
IbUTBIKTapra (Oemen, CTEHKXONIepiep/iH CeHiMmi,
JKOJIOTHSIIBIK, TOYEKENIep) OaFbITTAIFaH.

Backapy ece6i men ESG-karupganapblHBIH CH-
HEPTUSCHI KeJeciel kopiHicTi Oepemi:

- backapy ece6i ESG Toyekenaepi MeH MyMKiH-
JiKTepiH Oaranay YIIiH KaKeTTi IepeKTep MeH Tall-
Jayapl KaMTaMachl3 eTe/l;

- ESG xapKbUTBIK €Mec acTIeKTiiepMeH KeHenTe
OTBIPHII, IIKI THIMAUIIK KOpCeTKIITepi KyHecine
’KaHa TaJanTapibl aHbIKTalIbI.

ESG-ctparerusine enrizy AOK kacinopbiaia-
pBIHA TYPAKTBUIBIKTHI PTTHIPYFa, PECYPCTHIK THIM-
IUTIKTI KOTepyre, TOYEKeNJepAi as3ailTyra »KoHe
WHBECTOPJIAPFa TAPTHIMJIBIIBIKTI KYIICHTYTe MyM-
KIHJIIK Oepei.

Backapy ecebi ESG nmepexrepinin OipbIHFait
AKMapaTTBIK OPTAJIBIFbIHA aifHAJIBII, CTPATETUSIIBIK
OackapybIH MaHbI3/Ibl SJICMEHTIHE aiiHaAJIAIbI.

ESG-men wunTerpanusinanran Oackapy ecedi
OM3Hec-TIporiecTep/i  KakcapTabl, NIBIFBIHIAPIBI
TOMEHIETe 1i, TOYEKeIep i a3aiTa bl )KOHE KOMIIa-
HUSIHBIH y3aK MEep3iMJIi KYHIBUTBIFBIH apTTHIPAIBI.
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CURRENT TRENDS AND PROSPECTS
FOR THE DEVELOPMENT OF FOOD PRODUCTION
IN THE REGIONS OF KAZAKHSTAN

In developed countries, supporting agricultural producers is considered a key goal of government
policy. Support for the agricultural industry is focused on subsidies, modernizing production technolo-
gies, purchasing fertilizers, increasing the competitiveness of agricultural products, supporting industry
research through regulatory and methodological support, and implementing tax, budgetary, and customs
tariff measures.

The research purpose was to analyze the significance of potato cultivation by examining key metrics
such as cultivation area, total yield, productivity, and fertilizer usage. It utilized methods like descriptive
statistics, quartile analysis, and regression analysis to derive insights from the available data.

Originality/value of the research lies in its comprehensive evaluation of how potato production im-
pacts Kazakhstan’s food security. By providing detailed statistics, such as Pavlodar region’s cultivation
area of 24,033.5 hectares and its yield of 6,616,240.6 centners, the study offers a nuanced understand-
ing of the sector’s contribution to the national food supply.

Findings reveal that potato production is crucial for Kazakhstan’s food security. Regions like Pav-
lodar and Ulytau, with high yields and productivity levels (e.g., 293.6 centners per hectare in Ulytau
region), underscore the efficiency of potato farming. The study also highlights the role of effective fer-
tilizer management in enhancing productivity,vital for maintaining a stable food supply and ensuring
nutritional security.

Keywords: potato production efficiency, agriculture of Kazakhstan, food security, economic regions
of Kazakhstan.
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2CankT-Tletepbypr memaekeTTik yHuBepcuteti, CankT-TletepOypr, Peceit
*e-mail: abraliyevobek@mail.ru

Ka3akcTaH eHipAepiHAe a3bIK-TYAIK OHAIPICi AaMYbIHbIH,
Kasipri TeHAeHUMSIAAPbl MeH OOoAaLLIaFbl

AaMblFaH eAAEPAE aybIA LLAPYaLLbIAbIFbl TayapblH OHAIPYLLIIAEPAI KOAAQY MEMAEKETTIK CasicaTTblH,
Heri3ri MakcaTbl 60AbIN CaHaAaAbl. ArPapAbIK, CaAaHbl KOAAQY CyOCUAMSIAQYFa, OHAIPIC TEXHOAOTUSIAQPbIH
>KaHFbIPTYFa, ThIHANTKBILLTAP CaTbIM aAyFa, ayblA LAPYALUbIAbIFbI OHIMAEPIHIH Oacekere KabiAeTTIAIriH
apTTbipyFa, HOPMATUBTIK JKBHE AICTEMEAIK KAMTaMachl3 €Ty apKblAbl CAAAAbIK 3epPTTEYAEPAI KOAAQYFA,
CaAbIKTbIK, BIOAXKETTIK XK8HE KEAEHAIK TapndTiK LapaAapAbl iCKe acbipyFa GarbITTaAFaH.

3epTTeyAiH MakcaTbl KapTOM 6CipyAiH MaHbIBAbIAbIFbIH ©CIPY aAaHbl, >KaAMbl 6HIM, GHIMAIAIK
>KOHE TbIHAMTKbILITbI MarMAAAaHy CUSIKTbl HEri3ri KepCeTKiluTepAi 3epAeAey apKbiAbl TaAAdy OOAAbI.
OA KOA XeTIMAI AePeKTEPAEH TYCIHIK aAy YLUIH CMMATTAMaAbIK, CTaTUCTMKA, KBAPTUAbAI TaAAQy >KeHEe
perpeccusAbIK, TaAAQy CUSIKTbl 9AICTEPAI MAMAAAAHADI.

3epTTeyAiH TYMHYCKAAbIFbI/KYHABIAbIFbI OHbIH KapToOmn 6HAIpPiCiHiH KasakCTaHHbIH a3bIK-TYAIK
KayincisairiHe KaAai acep eTeTiHiH >XaH->KaKTbl 6araraybiHAA XKaTblp. [1aBAOAAp OBABICHIHBIH, €ricTikK
KeAeMi 24 033,5 rekTap >XeHe OHblH 6HIMAIAIN 6 616 240,6 LEHTHepP CUSKTbl erker-TerkemnAi
CTaTUCTUKAABIK, MOAIMETTEPAI Gepe OTbIpbIN, 3ePTTey CEKTOPAbIH YATTBIK, a3blK-TYAIKMEH KaMTamacbi3
eTYAEri YAECi TypaAbl HaKTbl TYCiHiK Gepeai.

3epTTey HaTUXKeAepi KapTon eHAipiciHiH Ka3akcTaHHbIH a3bIK-TYAIK KaYincCi3Airi ylwiH MaHbI3AbI
eKeHiH KepceTeAi. OHIMAIAIK AeHreni >korapbl [1aBaoAap >koHe YAbITay CUMSIKTbl OOABICTAP (MbICaAbI,
YAbITay 00OAbICbIHAQ rekTapbiHa 293,6 LEHTHep) KapTomn ecCipyAiH TMIMAIAIrH kepceTeai. 3epTtTey
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Current trends and prospects for the development of food production in the regions of Kazakhstan

HbIMEH KAaTap TYPaKTbl a3blK-TYAIKNEH KamTamacbl3 eTy >X8He TaramAbIK, KayirnCi3AiKTi KamMTamachl3
€Ty YLUiH MaHbI3Abl OHIMAIAIKTI apTTbIPYAafbl ThIHANTKbILITAPAbI TMIMAT 6ACKAPYAbIH, POAIH KOPCETEAI.

Ty#HiH ce3aep: a3blK-TYAIK KayinCi3Airi, KapTon eHAIpici TUIMAIAITI, Ka3akcTaHHbIH aybIA Lapya-
LWbIAbIFbI, Ka3akcTaHHbIH 3KOHOMMWKAABIK, ayAAQHAQPbI.

O.A. Abpaanes', A.A. baiimbeToBa’',
K.H. Kycmonpaesa', E. KopocTbileBckas?
'Kasaxckuii HaLUMOHaAbHbIN YHUBEPCUTET UMeHM aab-Dapabu, Aamartbl, KasaxcraH

2CaHkT-TleTepbyprckmii rocy AapCcTBeHHbIn yHnsepeuteT, CankT-Iletepbypr, Poccus
*e-mail: abraliyevobek@mail.ru

COBpeMeHHble TEHAEHUWN U NepCcneKTUBbl pa3BUTUSA
NMPOU3BOACTBA NMPOAOBOALCTBHUS B pErMoOHax KasaxcrtaHa

B pa3BuTbIX CTpaHax NOAAEP>KKa CEAbCKOXO35MCTBEHHbIX TOBAPONPOM3BOAMTEAEN CUMTAETCH OA-
HOM M3 KAIOYEBbIX LIeAel FOCYAQPCTBEHHOM MOAMTUKK. [Topaep>KKa arpapHO OTPaCAM HampaBAeHa
Ha cyOGCMAMpPOBaHME, MOAEPHU3ALMIO TEXHOAOTUI MPOM3BOACTBA, 3aKYNKy yAOOGPEHWid, NMoBblEHME
KOHKYPEHTOCNOCOOHOCTH CEAbCKOXO3SIMCTBEHHOM MPOAYKLMM, MOAAEPIKKY OTPACAEBbIX MCCAEAOBA-
HWI MOCPEACTBOM HOPMAaTMBHO-MPABOBOrO M METOAMYECKOro obecreyeHus, a Tak)ke peaamsaumio Ha-
AOTOBbIX, GIOAXKETHBIX M TAMOXXEHHO-TaPUCHbIX MEP.

LleAblo nccaeA0BaHUS BbIAO MPOAHAAM3MPOBATH 3HAYMMOCTb BbIPALLMBAHUS KAapTOMEAS MyTem 13-
YUEHMs KAIOUEBbIX MOKa3aTeAei, TakMxX Kak MAOLLAAb BO3AEAbIBaHMS, 06LIAs YPOXKANHOCTb, NMPOAYK-
TUBHOCTb U MCTMIOAb30BaHMe yA0OpeHuin. AAst MOAYUYeHUs MH(OPMALIMK Ha OCHOBE MMEIOLLIMXCS AQHHbBIX
MCMOAb30BaAUChb TaKMe METOAbI, KaK OMMCATeAbHAsl CTAaTUCTUKA, KBAPTUABHbINA aHAAM3 U PerpeccuoH-
HbIM aHAAM3.

OpUrMHAaAbHOCTbB/LLEHHOCTb MCCAEAOBaHMSI 3aKAIOUYAETCS B ero BCECTOPOHHEN OLeHKe TOro, Kak
MPOM3BOACTBO KapToeAsi BAMSIET HAa MPOAOBOAbCTBEHHYIO He3onacHocTb KasaxcTtaHa. NpeaocTaBass
NMOAPOGHbIE CTaTUCTUUECKME AQHHbIE, TaKMe Kak MAOLLLAAb MOCEBHbIX NMAoLIAAen MaBAoAapPCKO 06Aa-
ctm B 24 033,5 ra 1 ypoKarHoCTb B 6 616 240,6 LeHTHEPOB, MCCAEAOBaHME AQeT AETAAbHOE MOHMMa-
HME BKAQAQ 3TOrO CEKTOPA B HALLMOHAALHOE MPOAOBOAbCTBEHHOE CHabKeHwe.

Pe3yAbTaTbl MOKa3blBalOT, UTO MPOM3BOACTBO KAPTO(eAs MMeeT pellalollee 3HaueHne AAS Npo-
AOBOAbCTBEHHOM 6Ge3onacHocTu KasaxcraHa. Takme obaactv, Kak [aBaoaap v YAbiTay, C BbICOKMMM
YPOBHSIMM YPO>KaNHOCTU M MPOAYKTUBHOCTHM (Hanpumep, 293,6 u/ra B YAbITayckoi obAaacTh), noayep-
KMBAIOT 3(P(PeKTMBHOCTb BblpalUMBaHMs KapTodeas. B MccAeAOBaHUM Tak)Ke MOAYEPKMBAETCS POAb
ahbpexTMBHOrO ynpaBAeHus yAOOPeHMSIMA B MOBbILLEHUM MPOU3BOANTEABHOCTH, YTO KU3HEHHO BaXKHO
AAS TIOAAEPIKAHMS CTAaBMAbHBIX MOCTABOK MPOAOBOALCTBUS U 06ecreveHuns MPOAOBOALCTBEHHOM 6e3-

ONnacHOCTMH.

KAtoueBble caoBa: Z-)qu.)QKTl/lBHOCTb NPON3BOACTBA KapTOCbe/\Sl, CeAbCKOe XO341CTBO Ka3aXCTaHa,
NPOAOBOAbCTBEHHAs 6e30l'IaCHOCTb, SKOHOMMYeCKne permoHbl KasaxcraHa.

Introduction

The production of potatoes is an important
strategic element in the agricultural sector and the
country’s food security system. Potatoes are a staple
food that has a considerably high contribution to the
diet and the employment of the rural population in
Kazakhstan. The fact that there are large areas of
agricultural land and varying climate conditions in
Kazakhstan gives a positive indication regarding the
prospects for growing potatoes. However, the effi-
ciency of production and production levels are quite
diverse due to the regional disparities.

Despite the economic and nutritional signifi-
cance of potatoes in the country, detailed analyses
concerning the area wherein potatoes are grown,
total production, production per unit area, and the
application of fertilizers in the Kazakhstan region
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appear to be limited in studies conducted in the
past. The challenge of this gap in current research
will be especially important in view of the chal-
lenges the country experiences because of climate
variability and the need to improve its self-suffi-
ciency in basic food products. The purpose of the
investigation will be to evaluate the present level
and regional specifics of potato growing in Ka-
zakhstan based on the four central indicators: culti-
vation area, total yield, productivity (centners/ha),
mineral fertilizer usage.

To accomplish this, the study utilizes the tools of
descriptive statistics, quartile comparison, and linear
regression analysis, thus enabling the comparison of
distributions and the relationship assessment of uti-
lization and production outputs. The combination of
the tools gives a systematic and objective approach
to understanding production trends and the determi-
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nants that cause variability in the results across the
respective regions.

The study focuses on the following inquiries:

1. How do the area, production, and productiv-
ity of potatoes vary in the respective regions of Ka-
zakhstan?

2. Listing the basic factors associated with high-
er and lower levels of productivity:

3. To what extent does the application of fertil-
izers explain the variation in the yields for potatoes?

4. What are the implications of the trends not-
ed above concerning food security and agricultural
policies?

The significance of the study is in its contribu-
tion to the formulation of the country’s food secu-
rity policy and sustainable agricultural development
strategies because the study offers an interdisciplin-
ary assessment of the scale of production and ef-
ficiency in order to make informed decisions con-
cerning the improvement of farming practices in the
region and the utilization of fertilizers.

The results show a large difference in the lev-
els of development of the potato industry in the re-
gions of Kazakhstan. The top region in terms of
the area (24,033.5 ha) and the total production (6.6
million centners) is the Pavlodar region, and the
highest production capacity is recorded in the Uly-
tau. While regression analysis demonstrates that
the use of fertilizers has a moderate explanatory
value regarding the variation in the productivity
levels to the tune of approximately 29.5%, other
important determinants include climate and soil
quality, amongst other variables. The above results
highlight the importance of having a well-balanced
and region-specific approach that encompasses the
efficiency of fertilizers and agricultural and land
practices.

Overall, this report offers a full and fact-based
review of potato production in the various regions
of Kazakhstan. By highlighting trends, pointing out
constraints, and estimating the critical relationships,
the study provides a basis for policymakers to make
effective interventions to improve efficiency and
food security.

Methodology

In order to achieve a better understanding of the
Kasakh farming of potatoes, the research uses vari-
ous research methods to analyze the trends in farm-
ing as well as the utilization of lands. The research
methods complement each other to present foremost

information—such as cultivated lands, overall potato
production, farm productivity, as well as the use of
fertilizers.

A substantial portion of the analysis dedicates
to descriptive statistics. They reduce intricate data
to easily interpretable and communicable levels.
By employing the help of charts, tables, along with
simple figures such as averages, medians, and rang-
es, the research provides a preliminary look at the
data. This way, repeating patterns as well as one-
time anomalies that could easily be overlooked can
be made prominent.

Another way to get a better picture of how the
data is spread around is the quartile analysis. This
emphasizes center values and shows how the data
points are bunched together by splitting the data into
four even parts. This, in research on agriculture, can
be used to compare regions since it can be used to
display discrepancies in the use of the terrain as well
as farm output. This can also detect oddities, where
some places are doing significantly better or poorer
than the rest, possibly requiring special attention.

The research meanwhile uses regression analy-
sis to analyze the relationship between different
farming factors to each other with particular interest
given to the relationship between the yield of po-
tatoes as well as the use of mineral fertilizers. Re-
gression analysis is a powerful statistical tool used
to model how one main factor is affected by one
or more other factors (Postiglione, 2021, pp. 6-7,
64-87, 108-121). It helps in showing how the main
variable changes when one of the other factors is ad-
justed. In this context, the regression model is used
to quantify the impact of fertilizer usage on potato
productivity, providing insights into the effective-
ness and influence of fertilizers on crop yields.

The use of R-squared and adjusted R-squared
values in regression analysis offers an understand-
ing of the model’s explanatory power (Postiglione,
2021, pp. 6-7, 64-87,108-121). The R-squared value
shows how much of the change in the main variable
can be explained by the other factors in the model.
The adjusted R-squared value gives a clearer picture
by taking into account the number of variables and
the size of the data set. This makes it a more accu-
rate measure of how well the model works (Posti-
glione, 2021, pp. 6-7, 64-87, 108-121).

In Kazakhstan, understanding the pattern of po-
tato cultivation requires more than one analytical
prism. By combining various methodological in-
struments, the research retains significant regional
variations, describes current practices, and identi-
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fies factors that govern the outcome of crops. This
wider overview acts as a basis for decision-taking
both in agriculture management as well as policy,
with the pragmatic advice given to enhance yields,
promote the conservation of ecological material, as
well as ensure economic sustainability. Using de-
scriptive measures, quartile division, and regression
analysis, the study builds a multi-faceted picture of
the variables that dictate the production of potatoes
throughout the nation.

Understanding the nuance of the cultivation
of potatoes in Kazakhstan requires analysis of the
set of principal agronomic measures (Stark et al.,
2020, pp. 35-64, 87-100).The factors of potato cul-
tivation area, total potato yield, potato productivity
measured in centners per hectare, and usage of min-
eral fertilizers for potato, each play a pivotal role
in painting a comprehensive picture of the state of
potato farming. Therefore, these factors were shown
below in Table 1.

Table 1 — 2023 potato cultivation and production statistics by regions of Kazakhstan

Potato Total potato Potato productivity, Usage of mineral fertilizers
Regions of Kazakhstan | cultivation area, yield, in measured in centners for potato, calculated as 100%
in hectares centners per hectare nutrient content, in centners
Abai 8056.9 1766939.0 2193 5404.0
Akmola 12603.0 2304891.7 182.9 22645.4
Aktobe 5777.0 979862.9 169.6 1234.2
Almaty 23955.0 4583044.6 191.3 400.4
Atyrau 1901.1 291564.0 153.4 88.4
West Kazakhstan 4246.1 688494.1 162.1 6556.4
Zhambyl 113593 2852172.4 251.1 815.7
Zhetysu 11867.7 2524198.8 212.7 -
Karaganda 15703.5 3641827.9 231.9 28,385.6
Kostanay 8286.4 1604784.1 193.7 11887.6
Kyzylorda 4156.8 616202.8 148.2 184.6
Pavlodar 24033.5 6616240.6 275.3 43352.6
North Kazakhstan 26456.9 3770637.4 142.5 5419.8
Turkestan 14391.8 2867377.8 199.2 6079.4
Ulytau 515.0 151206.9 293.6 -
East Kazakhstan 10809.1 2589167.8 239.5 388.7
City of Astana 51.3 6621.1 129.1 27.1
City of Almaty 82.5 15211.5 184.3 -
City of Shymkent 53.2 10733.0 201.7 -
Total for Kazakhstan 184306.3 37881178.3 205.5 132869.9
Note — compiled by the author based on Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the
Republic of Kazakhstan (2024a; 2024b; 2024c¢)

The potato cultivation area in hectares is funda-
mental in understanding the scale of potato produc-
tion. It indicates the geographical extent to which
potato farming is spread across Kazakhstan. This
information is key to understanding how important
the crop is to Kazakhstani farming industry. A larger
cultivation area not only points to the significance of
potatoes as a staple food but also influences econom-
ic policies, food security considerations, and land
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use planning. Observing changes in the cultivation
area over time can also reveal trends and shifts in
agricultural practices and market dynamics (Khatri
et al., 2024, pp. 71-82, 243-278; (Postiglione, 2021,
pp. 6-7, 64-87, 108-121; Stark et al., 2020, pp. 35-
64, 547-572).

Total potato yield in centners is another critical
factor. This number shows how much potatoes are
being produced in Kazakhstan. By looking at the to-
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tal amount grown, people involved in farming can
see how well potato farming is doing each year. It
helps them understand if there’s enough to meet the
country’s needs, if there’s extra to export, and how
it supports the economy. Comparing this data across
regions and years also shows which areas have bet-
ter farming methods or better conditions for grow-
ing potatoes.

Potato productivity, expressed as the number
of centners per hectare, is a prominent indicator of
proper farming. The indicator delivers what the farm
ground is capable of doing as well as the farming
techniques itself. Where the productiveness is high,
the techniques, climate, and measures to control
pests are standing strong. Where the productiveness
is low, there could be problems such as wrong farm-
ing techniques, inferior soil, or harsh climate. The
figure is significant to planning within each region
to determine the area to inject funds, technologies,
as well as training to promote farming.

Finally, considering how much mineral fertilizer
is applied to potatoes, measured in terms of full nutri-
tional value, can be used to gain some understanding
of what is required to produce the crop. Application
of the fertilizer is a crucial function of contemporary
agriculture because it significantly influences how
much is actually produced as nutrition as well as the
quality. Knowing the amount applied can be used
to gain some idea of the long-term sustainability of
Kazakhstan potato farming. Over-application can
cause soil to be lost in quality as it becomes polluted
with waters, whereas too meager use could lead to
smaller crops as the quality is spoiled. This informa-
tion is crucial to developing farming practices that
stay productive as well as environmentally friendly
over the long term.

In summary, the combined components present
a balanced account of the farmings of the area. Cur-
rent conditions are defined, principal challenges are
highlighted, and potential avenues of future devel-
opment are indicated. Such analytical acuity assists
decision makers, be they growers, administrators, or
industry planners, to improve operation, to save nat-
ural resources, and to enhance economic paybacks.

In this detailed analysis of Kazakhstani potato
farming, the focus is on two main points: the area
used for growing potatoes (in hectares) and the to-
tal amount harvested (in centners), along with how
these figures are spread across different levels.

The potato cultivation area differsacross Ka-
zakhstan. The smallest area, observed in the City
of Astana, only 51.3 hectares, showing that farming
is very limited in this city area. On the other hand,

the Pavlodar region has the biggest potato-growing
area at 24,033.5 hectares, highlighting its key role in
national potato production (Bureau of National Sta-
tistics of the Agency for Strategic Planning and Re-
forms of the Republic of Kazakhstan, 2024a). The
quartile distribution for the cultivation area reveals
that the first quartile (25" percentile) is 3,028.95
hectares, the median (50" percentile) is 8,286.4
hectares, and the third quartile (75" percentile) is
13,497.4 hectares. This data suggests a significant
variation in cultivation sizes, with a substantial
number of regions engaging in potato farming on a
larger scale.

Looking at total potato yield, the highest amount
comes from areas with the most land used for farm-
ing, especially the Pavlodar region, which produced
an impressive 6,616,240.6 centners (Bureau of Na-
tional Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan, 2024b).
On the other hand, the City of Astana had the low-
est yield at just 6,621.1 centners, which matches its
small farming area. The quartile data helps show
how potato production is spread out across the coun-
try: the first quartile is 453,883.4 centners, the me-
dian is 1,766,939.0 centners, and the third quartile
1s 2,859,775.1 centners. These numbers show clear
differences in how much each region produces and
also hint at differences in how well resources and
farming methods are being used.

Overall, this analysis highlights how potato
farming varies across different parts of Kazakh-
stan. It definesuseful insight on how different farm
sizes and crop sizes across Kazakhstani regions are,
which allows to make decisions on planning, where
resources are recommended to be invested, and how
to expand potato farming in the sustainable way.
This data is also essential for shaping policies that
can help to strengthen farming sector of Kazakhstan
through defining how to increase crop production
and ensure food supply and safety.

Understanding how mineral fertilizers impact
potato yields in Kazakhstan is possible throughap-
plying the regression analysis. This method looks
at how closely these two factors are connected and
how strong that connection is, using R-squared and
adjusted R-squared values to measure it (Posti-
glione, 2021, pp. 6-7, 64-87, 108-121).

The data shows a range of productivity levels
across different regions of Kazakhstan, from as low
as 142.5 centners per hectare in North Kazakhstan
region to as high as 293.6 centners per hectare in
Ulytau region (Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the
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Republic of Kazakhstan, 2024c). Similarly, the us-
age of mineral fertilizers varies, with the lowest be-
ing 27.1 centners in the City of Astana and the high-
est at 43,352.6 centners in Pavlodar. To understand
how these variables interact, we performed a linear
regression analysis.

The regression model yielded an R-squared val-
ue of 0.295, indicating that approximately 29.5% of
the variability in potato productivity is explained by
the usage of mineral fertilizers. While this indicates
some level of correlation, it also suggests that other
factors are at play in determining productivity. The
adjusted R-squared value, which takes into account
the number of factors in the model and the size of
the data set, is a bit lower at 0.240 (Postiglione,
2021, pp. 6-7, 64-87, 108-121). This gives a more
reliable picture of the relationship based on the data
and variables included.

The R-squared and adjusted R-squared values
play an important role in understanding potato farm-
ing in Kazakhstan. An R-squared value of 0.295,
though not very high, shows a moderate positive link
between fertilizer use and potato productivity. This
means that regions using more mineral fertilizers of-
ten see better yields. However, since the value isn’t
closer to 1, it also shows that other important factors
affect productivity — such as climate, soil quality,
farming techniques, and how pests are controlled.

The adjusted R-squared value of 0.240 is a more
conservative estimate that adjusts for the number of
variables in the model relative to the number of data
points (Postiglione, 2021, pp. 6-7, 64-87, 108-121).
In practical terms, this means that while fertilizer us-
age does impact productivity, it is not the only fac-
tor, and its effect is not overwhelmingly strong.

For policymakers and agricultural stakeholders
in Kazakhstan, these findings emphasize the impor-
tance of a balanced approach to improving potato
productivity. While the use of mineral fertilizers
is indeed a contributing factor, it’s clear that other
aspects of agricultural practice and environmental
conditions also play significant roles (Stark et al.,
2020, pp. 87-100, 135-154, 203-257).This shows
that increasing potato yields shouldn’t depend just
on using more fertilizer. A wider approach is need-
ed, e.g. using better farming techniques, taking care
of the soil, and managing pests and diseases effec-
tively. It could also be helpful to study and grow
potato varieties that are better suited to local condi-
tions.

In summary, the analysis shows a somewhat
positive connection between potato productivity and
fertilizer use in Kazakhstan. But since the R-squared
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values aren’t very strong, it’s clear that boosting
yields will take more than just using more fertilizer.
Looking into and improving other key factors can
help develop better farming practices and guidelines
to support potato farming throughout the country.

Building on the analysis of potato farming in
Kazakhstan, using specific data gives solid proof to
back up the study’s results. This in-depth approach
looks at several important factors, e.g. the amount of
land used, total harvest, productivity, and fertilizer
use — each playing a key role in showing how the
farming sector works.

For example, the study found that potato farm-
ing areas differ a lot across Kazakhstan. Quartile
analysis showed that 25% of regions have less than
3,028.95 hectares, the middle value is 8,286.4 hect-
ares, and 75% have less than 13,497.4 hectares. This
shows clear differences in how much land is used
for growing potatoes. Some areas, like the City of
Astana, farm on a very small scale with just 51.3
hectares, while others, like Pavlodar, use much larg-
er areas — up to 24,033.5 hectares.

In the same way, the total potato yield across
regions also highlights the differences in how ef-
fectively resources are used and how productive
farming is in each area. The first quartile for yield
is 453,883.4 centners, the median is 1,766,939.0
centners, and the third quartile is 2,859,775.1 cent-
ners. Pavlodar region, with its large cultivation area,
aligns with the highest yield, producing a staggering
6,616,240.6 centners, contrasting sharply with the
City of Astana, which, due to its limited cultivation
area, amounts to just 6,621.1 centners.

The regression analysis looked at how potato
productivity is related to the use of mineral fertil-
izers. The R-squared value was 0.295, meaning
around 29.5% of the changes in productivity can
be linked to fertilizer use. While this shows some
connection, it also suggests that many other factors
play a role. The adjusted R-squared value, which is
slightly lower at 0.240, gives a more accurate view
by considering the number of variables and the size
of the data set (Postiglione, 2021, pp. 6-7, 64-87,
108-121).

These findings are important for people who
make farming decisions in Kazakhstan. Although
they are not the only factor involved, mineral fertil-
izers can lead to increased potato yields. Hence, the
well-rounded approach taking into account other key
elements is necessary. There are conditions such as
climate, soil condition, cultivation techniques, and
pest control which also carry considerable weight.
This suggests that boosting potato production isn’t
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simply about increasing fertilizer use. A broader
plan is required. This could include better farming
practices, maintaining soil quality, and managing
pests and diseases effectively. It may also be useful
to examine which potato varieties are best suited to
local conditions.

In conclusion, this analysis uses the real-world
data to examine the state of Kazakhstani potato cul-
tivation. It reveals that cultivating potatoes entails
various difficulties and is shaped by multiple con-
ditions. Through examining and refining these as-
pects, agricultural guidelines and practices may be
adjusted to support growers across the nation. The
research is a useful tool for creating plans that can
boost harvests, protect the environment, and in-
crease profits — helping both the farming sector and
the country’s food supply.

In the current analysis, the model of regres-
sion employs the ordinary least square method in
a univariate analysis where potato productivity is
dependent on the use of mineral fertilizer at the
regional level. The model deployed can thus be
considered as exploratory or preliminary. The in-
tention in such calculations is to make an initial
quantitative assessment of the link between fertil-
izer use and productivity, rather than attempting to
estimate a complete production function or make
claims about causation.

One of the main drawbacks of the univariate
model based on OLS analysis is the issue of omit-
ted variable bias. The productivity in potato output
is proxied by many variables such as climate fac-
tors (rain and temperature) or irrigation facilities.
It should be noted that many other factors affect
potato productivity collectively; such factors in-
clude climate factors like rainfall and temperature.
These factors are not included in the model because
of data constraints at the regional level. If any of
these factors are correlated with fertilizer use, then
the estimated coefficient on “fertilizer” will measure
not only the impacts of using fertilizer but will also
measure the impacts of any of these factors that are
not included in the model. It can therefore be said
that the regression parameter needs to be considered
as a partial association rather than an unbiased esti-
mate of the causal link between fertilizer and pro-
ductivity.

The model is further restricted by the fact that
it is a cross-sectional model and there are few data
points per region. Being based on data from a single
year, it is not feasible to check for fixed region char-
acteristics or dynamic relationships such as the re-

action of yields to fertilizer or weather. In addition,
the sample size means that it is not feasible to con-
sider complex models without risking the danger of
overfitting. Subsequently, the power of the test has
remained low, and the data obtained from the analy-
sis can basically help in pointing out rather than in
predicting.

Further, the OLS model has standard assump-
tions such as linearity, homoskedasticity, and inde-
pendence of the error terms. In comparison to the
linear functional form, where the marginal treatment
effect of fertilizer always remains constant regard-
less of the quantity applied, the actual relationship
between yields and fertilizer can result in diminish-
ing returns or thresholds. Possible measurement er-
ror in the use of fertilizer and agricultural produce in
the region can equally have an influence on the esti-
mates. By taking the aggregate level in the analysis,
the result might not apply to farms and households
(ecological fallacy).

These factors combined mean that the result
from the regression analysis can be considered as
exploratory or suggestive analysis in addition to the
descriptive analysis and comparison of quartiles. It
must be considered that the analysis was done at an
aggregate level. Although the model helps in struc-
turing and synthesizing data regarding differences
in the use of fertilizer and productivity in different
regions, the model fails to generate data regarding
complex agricultural factors and socio-economic
considerations related to potato farming. In future
studies, a multivariate model framework and more
detailed data regarding climate, soil, irrigation, va-
rieties, and technology would all be helpful. Also,
longitudinal data would strengthen the analysis of
causal relationships.

Literature review

In a comprehensive literature review focusing
on potato cultivation, particularly in regions like
Kazakhstan, scholars typically explore a wide range
of topics that are crucial for understanding and im-
proving agricultural productivity. Such reviews
delve into the effectiveness of different farming
techniques on potato yields, often emphasizing the
importance of practices like crop rotation and soil
management (Khatri et al, 2024, pp. 123-146, 374-
432). The resilience of these methods in maintaining
soil health and increasing yield, along with the ad-
aptation of local and indigenous farming practices,
forms a significant part of this discourse (Khatri et
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al, 2024, pp. 123-146, 374-432; Stark et al., 2020,
pp. 417-446).

Climate and environmental impact on potato
cultivation is another area that receives considerable
attention. Studies in this domain assess how fluctu-
ating weather patterns, including increased tempera-
tures and irregular rainfall, influence potato growth.
In this context, research into climate-resilient potato
varieties and early-warning systems for climate-re-
lated threats is prevalent (Reddy, 2015, pp. 223-272,
280-320; Stark et al., 2020, pp. 135-154, 417-446).

Additionally, the role of technological advance-
ments in agriculture, particularly precision agricul-
ture, is a key theme (Khatri et al., 2024, pp. 341-
462; Stafford, 2023, pp. 415-421, 443-449). These
advancements encompass the use of data analyt-
ics, GPS-guided equipment, drones for crop health
monitoring, and automated systems for efficient
irrigation and pest control. Such technologies are
seen as pivotal in optimizing farming practices and
enhancing potato productivity (Khatri et al., 2024,
pp- 99-240, 341-462; Stafford, 2023, pp. 635-642,
715-721, 909-916).

The relationship between fertilizer usage and
potato yield is also a crucial research topic (Stark et
al., 2020, pp. 135-154). Optimal fertilization strate-
gies are explored extensively, considering their eco-
nomic and environmental impacts. The development
of sustainable fertilizer alternatives, like organic or
slow-release fertilizers, forms a part of this discus-
sion, highlighting the need for balance between en-
hancing productivity and preserving environmental
health (Stark et al., 2020, pp. 135-154; Campos &
Ortiz, 2020, pp. 163-217, 451-473; Stafford, 2023,
pp. 415-421, 715-721).

Socio-economic factors, including government
policies, market dynamics, and the economic as-
pects of potato farming, are also analyzed (Cam-
pos & Ortiz, 2020, pp. 163-217, 451-473; Stafford,
2023, pp. 415-421, 715-721; Stark et al., 2020, pp.
135-154). Research in this area evaluates how agri-
cultural subsidies, trade policies, and infrastructure
development boost potato yields and enhance the
productivity and viability of potato farming (Stark
et al., 2020, pp. 135-154; Campos & Ortiz, 2020,
pp- 163-217, 451-473; Stafford, 2023, pp. 415-421,
715-721; Struik & Wiersema, 2012, pp. 315-342).

Land use planning, closely tied to sustainable
agriculture and food security, is another significant
subject. Research here often involves examining
land allocation strategies for potato cultivation and
the need to balance agricultural demands with urban
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development (Campos &Ortiz, 2020, pp. 75-106,
163-217). This aspect of research is intertwined with
national and regional objectives for food security.

Moreover, sustainability and environmental
practices in farming receive considerable attention
(Londhe, 2017, pp. 17-49, 133-151). Sustainable ir-
rigation practices, reduction of the carbon footprint
through improved farm management, and the con-
servation of biodiversity in potato farming ecosys-
tems are critical areas of focus (Londhe, 2017, pp.
50-86, 105-132, 247-269).

In summary, the literature review encapsulates
an integrated approach to potato farming, combin-
ing traditional and modern techniques, state-of-
the-art technologies, and supportive policies. This
approach underscores the need for ongoing innova-
tion in potato cultivation to meet global challenges
like food security and environmental sustainability
(Campos & Ortiz, 2020, pp. 163-217,451-473; Staf-
ford, 2023, pp. 415-421,715-721; Khatri et al., 2024,
pp. 99-240, 341-462). Particularly in Kazakhstan,
where agriculture is a cornerstone of the economy
and essential for the populace’s well-being, such
research is invaluable (Food and Agriculture Orga-
nization of the United Nations, 2023, pp. 47-57). It
serves not only to guide current practices but also to
shape future strategies in agricultural development,
ensuring that potato cultivation remains both a sus-
tainable and productive venture (Caliskan et al.,
2022, pp. 317-329, 457-470; Food and Agriculture
Organization of the United Nations & Organisa-
tion for Economic Co-operation and Development,
2021, pp. 21-39, 225-230).

Although prior research provides valuable in-
sights into agronomy, climate impacts, fertilizer
management, and technological progress in potato
cultivation, much of the existing literature remains
descriptive and fragmented when applied to Ka-
zakhstan’s regional context. Studies tend to focus on
global and country levels in terms of challenges and
fail to take into account discrepancies in the areas
where the growth and production are taking place in
the respective Kazakhstani regions. Consequently,
the current results fail to provide an answer to why
some Kazakhstani regions, such as Pavlodar and
Ulytau, are performing better than others and fail
to establish the contribution of specific input indi-
cators, namely mineral fertilizers, to the production
discrepancies. Nonetheless, the absence of an as-
sessment based on indicators for the regions creates
a significant empirical gap, and this is even more
important in the case of a country where the agri-
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cultural environment, quality of soil, climate, and
availability of fertilizers vary considerably across
the territories.

Building on the studies reviewed above, the cur-
rent study adopts an agricultural production function
perspective wherein potato output and productivity
may be expressed in terms of a function of the key
inputs and relevant management conditions: Potato
output/productivity = f(land, fertilizers, climate,
technology, management). In this view, land area,
soil and climatic conditions, and mineral fertilizer
availability are the key inputs into production, while
farming practices, pest management, mechanization,
and regional policy support are the means by which
these inputs are transformed into agricultural out-
put in the form of yield and productivity. These, in
turn, feed into the broader outcomes related to food
security and rural development that link farm-level
decisions to national goals of sustainable agriculture
and nutritional security (Food and Agriculture Or-
ganization of the United Nations & Organisation for
Economic Co-operation and Development, 2021,
pp. 21-39, 225-230; Khatri et al., 2024, pp. 3-98).

In accordance with the «inputs—processes—re-
sults—sustainability» scheme, this paper places the
variables analyzed within a broader framework of
sustainability. The area under potato cultivation and
the amount of fertilizer used point toward scale and
intensity of resource use, whereas yield and produc-
tivity describe efficiency in conversion into agricul-
tural produce under given conditions of climate and
soil. These production results directly affect the ca-
pability of Kazakhstan to offer a stable supply of po-
tatoes and reduce inequalities in the food supply at a
regional level. At the same time, policies about land
use planning, support to modern technologies and
precision agriculture, and promoting balanced fertil-
izer management shape the long-term sustainability
of the potato production systems by encouraging
efficient resource use, protection of environmental
quality, and resilient regional development (Cam-
pos & Ortiz, 2020, pp. 163-217, 451-473; Stafford,
2023, pp. 415-421, 715-721).

Despite the shortcoming, this current study in-
corporates the use of descriptive statistics, compara-
tive quartiles, and regression analysis to consistently
analyze the production of potatoes in the regions of
Kazakhstan. For instance, unlike the current study
and its focus on the production of potatoes in the

various regions in Kazakhstan based on the data col-
lected in 2023, previous studies tend to focus broad-
ly on the issues of sustainability and precision farm-
ing. Through the quantification of the link between
the utilization of fertilizers and the levels of produc-
tivity (R? = 0.295), the study offers a better insight
into the structural levels that regulate the production
of potatoes. The combination of the insights derived
from literature and the current empirical realities
enhances the theoretical basis for conducting an in-
vestigation into the indicators and their significance.

Results and discussion

A Directed Acyclic Graph (DAG) is a concep-
tual tool used in various fields, including epide-
miology, genetics, and social sciences, to visually
depict assumptions about relationships and causal
pathways between variables (Bang-Jensen&Gutin,
2009, pp. 1-20, 643-694; Digitale, 2022). In the con-
text of potato cultivation in Kazakhstan, construct-
ing a comprehensive DAG involves identifying and
connecting various factors that influence potato pro-
ductivity. This graphical representation aids in un-
derstanding the complexity of agricultural systems
and the interplay of multiple factors.

The DAG for potato productivity in Kazakhstan
would start with the primary node: potato productiv-
ity measured in centners per hectare. This variable
is the outcome of interest, influenced by multiple
factors, each represented as nodes in the graph. For
instance, Figure 1 demonstrates the Directed Acy-
clic Graph (DAGQG) that visually represents the fac-
tors influencing potato productivity in Kazakhstan,
as described earlier.

In our research, the Directed Acyclic Graph or
DAG can be viewed as a conceptual framework
which encapsulates our conjectures regarding the re-
lationships between important inputs like land, fer-
tilizers, climate and soil characteristics, and farming
methods, and the intermediate data related to farm-
ing, and, ultimately, the output of interest, which
in our case is potato productivity in the regions of
Kazakhstan. The analysis of the DAG framework
relies on agricultural production theory and sustain-
ability-minded conceptualizations because in these,
productivity arises based on the interactions of bio-
physical factors, management actions, and policy
considerations.
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Directed Acyclic Graph (DAG) for Potato Productivity in Kazakhstan

Economic Polici
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N

Total Yield
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Figure 1 — Directed Acyclic Graph (DAG) for potato productivity in Kazakhstan.
Note: The figure illustrates hypothesized causal relationships among factors influencing potato productivity in Kazakhstan.
Arrows indicate the assumed direction of influence between variables. Source: compiled by the authors.

The DAG shows the directional influences
among various factors:

- “cultivation area” is a starting point, influenc-
ing “total yield”;

- “potato productivity” and cultivation area”
are affected by “pest management”, “soil quality,”
“farming practices” and “climate conditions”;

- “fertilizer usage” also influences “total yield”;

- “potato productivity” is strongly influenced by
“total yield”;

- “economic policies,” “food security,” and
“land use planning” are linked to “cultivation area.”

Each arrow indicates the direction of influence,
demonstrating the complex network of factors con-
tributing to the overall productivity of potato farm-
ing in Kazakhstan. This DAG provides a clear visual
framework for understanding the intricate relation-
ships and dependencies within the agricultural sec-
tor (Bang-Jensen&Gutin, 2009, pp. 1-20, 643-694;
Digitale, 2022).

The DAG for potato productivity in Kazakhstan
would start with the primary node: potato productiv-

166

ity measured in centners per hectare. This variable is
the outcome of interest, influenced by multiple fac-
tors, each represented as nodes in the graph.

One major influencing factor is the cultivation
area in hectares. As shown in the research, the size
of the cultivation area varies significantly across re-
gions, ranging from as small as 51.3 hectares in the
City of Astana to as extensive as 24,033.5 hectares
in Pavlodar. This variability directly impacts the
total potato yield, which is another crucial node in
the DAG. Yield data reveals disparities in agricul-
tural efficiency and resource utilization, with first
and third quartiles being 453,883.4 centners and
2,859,775.1 centners, respectively.

Another critical factor is the usage of mineral
fertilizers, quantified as 100% nutrient content in
centners. The regression analysis conducted in the
study indicated that approximately 29.5% of the
variability in potato productivity is explained by
fertilizer usage, as reflected by an R-squared val-
ue of 0.295. This relationship suggests a moderate
positive correlation, positioning fertilizer usage as
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an important node in the DAG, influencing potato
productivity.

Climate conditions, soil quality, farming prac-
tices, and pest management strategies are additional
nodes that significantly impact potato productivity.
These factors are not as directly quantifiable as the
others but are essential components of the overall
agricultural environment. They interact with both
the cultivation area and the use of fertilizers. This
affects how much is harvested and how efficient the
farming is.

The DAG would also take into account eco-
nomic strategies, concerns about stable food supply,
and how land is managed as underlying influences.
These wider background elements shape choices
about how much land is used for farming and which
methods are applied, which can then have an indi-
rect effect on crop output.

In the DAG, arrows would show how different
elements affect each other. For instance, lines would
go from land size and fertilizer use toward total har-
vest, and then continue toward potato output. Indi-
vidual indicators would extend from weather pat-
terns, land fertility, and agricultural methods toward
both the planted area and crop output, illustrating
their multifaceted influence.

Creating this DAG provides a visual framework
to understand the interdependencies and causal
pathways in potato cultivation. It highlights that
while some factors have a more direct impact on
productivity, others exert their influence through a
web of interrelated agricultural practices and envi-
ronmental conditions. This graphical representation
is invaluable for policymakers and stakeholders in
Kazakhstan’s agricultural sector, providing a clear
overview of the factors that need to be addressed
to enhance productivity, sustainability, and profit-
ability in potato farming. It serves as a roadmap for
developing targeted interventions and policies that
address the specific needs and challenges of the po-
tato cultivation sector in Kazakhstan.

Using the Directed Acyclic Graph (DAG) for
potato productivity in Kazakhstan, along with the
research findings, here are three simple and clear
suggestions to help increase potato yields in the
country:

1. Optimize fertilizer use: while the regression
analysis shows that fertilizer usage does influence
potato productivity, the R-squared value of 0.295
indicates that there are additional factors at play
(Postiglione, 2021, pp. 6-7, 64-87, 108-121; Mueller
etal., 2021, pp. 349-372, 513-525). It is recommend-
ed that Kazakhstan develop a precision agriculture

strategy. This strategy should focus on optimizing
fertilizer use to ensure that each region applies the
right type and amount of fertilizers based on spe-
cific soil quality and climate conditions (Campos &
Ortiz, 2020, pp. 163-217, 451-473; Mueller et al.,
2021, pp. 513-525, 661-677;). This could involve
soil testing programs to tailor fertilizer types and
quantities to the needs of different areas, potentially
enhancing productivity more efficiently.

2. Improve farming methods: since agricultural
techniques play an important role in shaping both
the amount of land used and the level of crop out-
put, it’s important to focus on raising the quality of
these methods. A nationwide effort should be made
to upgrade how farming is done. This could involve
applying modern agricultural methods like rotating
crops, managing pests in a combined way, and plant-
ing potato types that produce larger harvests (Khatri
et al., 2024, pp. 37-98, 182-188).Moreover, funding
farmer education initiatives can provide them with
the skills needed to apply up-to-date and effective
cultivation techniques, which could help raise the
average yield of 205.5 centners per hectare, as ob-
served in the analysis.

3. Introduce well-managed land allocation
practices: the notable variation in potato growing
areas, from the lower quartile at 3,028.95 hectares
to the upper quartile at 13,497.4 hectares, demon-
strates that there is the need for better coordination
in land use. To guide this, the government authori-
ties should create policies that encourage respon-
sible expansion of cultivated zones suited to potato
farming (Caliskan et al., 2022, pp. 317-329, 457-
470; Londhe, 2017, pp. 152-168, 189-204). These
measures may include land-use zoning laws that
safeguard farming areas, along with support for re-
storing degraded or underutilized lands (Caliskan
et al., 2022, pp. 317-329, 457-470; Londhe, 2017,
pp. 1-16, 247-270). Careful planning of both loca-
tion and cultivation methods can help Kazakhstan
to use its land resources more effectively in order to
align food supply and safety with broader economic
strategies (Food and Agriculture Organization of the
United Nations, 2023, pp. 47-57; Londhe, 2017, pp.
1-16, 246-271).

Hence, the Kazakhstani government can adopt
the holistic approach to increasing potato yield pro-
ductivity by addressing the above mentioned three
areas. This involves not only direct interventions in
agricultural practice but also broader policy and in-
frastructural changes that create a supportive envi-
ronment for efficient and sustainable potato farming
(Caliskan et al., 2022, pp. 317-329, 457-470).
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Drawing from the study findings on potato farm-
ing in Kazakhstan, the following region-specific
suggestions are provided. They consider weather
patterns, soil health, and available farmland to help
boost potato yields:

1. The Southern economic region of Kazakh-
stan:

- Almaty region has one of the largest cultivation
areas at 23,955 hectares. The region should focus
on advanced pest management and disease control
strategies to maintain its high yield of 4,583,044.6
centners. The introduction of climate-resilient po-
tato varieties would be beneficial due to variable
weather patterns;

- Kyzylorda region: with a smaller area of
4,156.8 hectares and yield of 616,202.8 centners,
the priority should be on diversifying farming prac-
tices. Introducing high-yield potato varieties could
help increase its relatively low productivity (148.2
centners per hectare);

- Turkestan region can benefit from enhanced
water management and irrigation practices, consid-
ering its cultivation area of 14,391.8 hectares and
yield of 2,867,377.8 centners. The region’s moder-
ate fertilizer usage (6,079.4 centners) suggests an
opportunity to optimize fertilizer application meth-
ods for better yield;

- Zhambyl region: with a notable productivity of
251.1 centners per hectare, should focus on expand-
ing its cultivation area from the current 11,359.3
hectares to boost overall yield. The usage of fertil-
izers (815.7 centners) should be optimized with pre-
cision agriculture techniques to enhance efficiency;

- in Zhetysu region land rehabilitation programs
can help expand the current cultivation area of
11,867.7 hectares. Developing more efficient water
management systems would also be beneficial for
this region.

2. The Western economic region of Kazakhstan:

- Aktobe region: with a smaller area of 5,777
hectares and yield of 979,862.9 centners, Aktobe
can benefit from improved irrigation techniques,
considering the region’s semi-arid climate. Fertil-
izer usage is relatively low (1,234.2 centners); thus,
tailored fertilizer programs based on soil testing can
enhance productivity;

- Atyrau region: with a modest area of 1,901.1
hectares and a yield of 291,564 centners, Atyrau can
improve yields by adopting modern farming tech-
niques and equipment. Training programs for farm-
ers on efficient farming practices would be valuable
given the region’s lower productivity (153.4 cent-
ners per hectare);
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- West Kazakhstan region’s cultivation area
of 4,246.1 hectares and yield of 688,494.1 cent-
ners suggest room for improvement in farming
efficiency. Initiatives to enhance soil quality and
farming practices can be implemented, supported
by a moderate level of fertilizer usage (6,556.4
centners).

3. The Northern economic region of Kazakh-
stan:

- Akmola region: with a larger cultivation area
of 12,603 hectares and a yield of 2,304,891.7 cent-
ners, should invest in precision farming technolo-
gies. This would help optimize the use of its con-
siderable fertilizer application (22,645.4 centners).
Water conservation strategies are also critical here,
considering the region’s climate conditions;

- Kostanay region: with an area of §,286.4 hect-
ares and a yield of 1,604,784.1 centners, can benefit
from advanced soil health management strategies.
The region should also focus on enhancing crop ro-
tation techniques to maintain soil fertility;

- North Kazakhstan region: with a vast cultiva-
tion area of 26,456.9 hectares but lower productiv-
ity (142.5 centners per hectare), North Kazakhstan
needs to address soil quality and introduce advanced
farming methods. The emphasis on training pro-
grams for farmers and the adoption of innovative
agricultural practices could significantly boost pro-
ductivity;

- Pavlodar region: with the largest cultivation
area of 24,033.5 hectares, should leverage its high
yield (6,616,240.6 centners) by adopting state-of-
the-art agricultural technologies. The region’s sig-
nificant fertilizer usage (43,352.6 centners) calls for
a focus on precision agriculture to enhance yield ef-
ficiency and environmental sustainability.

4. The Eastern economic region of Kazakhstan:

- Abai region: with a cultivation area of 8,056.9
hectares and a yield of 1,766,939 centners, the focus
in Abai should be on enhancing soil fertility. Imple-
menting crop rotation practices and organic farming
could boost productivity, currently at 219.3 centners
per hectare. Given the moderate usage of fertilizers
(5,404 centners), a shift towards more organic and
sustainable fertilizers could benefit both yield and
environmental health;

- in East Kazakhstan region, improving crop
varieties and implementing integrated pest manage-
ment can enhance the current yield from its 10,809.1
hectares of cultivated land. Given its low fertilizer
usage (388.7 centners), there’s an opportunity to
explore more efficient and sustainable fertilizer op-
tions.
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5. KazakhstaniCentral economic region:

- the region of Karaganda: with high area of
sowing of 15,703.5 ha and high yield, the region
should introduce technological solutions such as au-
to-maidan machinery to preserve the existing levels
of productivity as high as possible (231.9 centners
per ha). As the high utilization of fertilizers reaches
28,385.6 centners, one should encourage the use of
balanced and highly efficient fertilizers;

- the region of Ulytau: though the region dem-
onstrates the best productivity of 293.6 centners
per ha, the limited area of sowing of 515 ha implies
potential growth. The introduction of the use of the
lands on the sustainable basis can expand the re-
gion’s agrarian produce to the maximum.

These area-specific recommendations seek to
promote the high-cascade irrigation farming of po-
tatoes in Kazakhstan through the alignment of each
region’s climate, soil, and land use with enhanced
technologies, climate-resilient farming practices,
and favorable policies to achieve long-term success
and profit sustainability.

Conclusion

The objective of this research was to analyze the
condition of potato cultivation in Kazakhstan. The
study concerned the role played by potato cultiva-
tion in ensuring that there is sufficient food supply
through examining the extent of area coverage, the
quantity of potatoes produced, the intensity of farm-
ing, and the use of fertilizer. The research ran vari-
ous techniques — e.g. simple data summaries, quar-
tile analysis, and regression — to grasp the variation
in farming as well as farming productivity across re-
gions. The research also utilized a Directed Acyclic
Graph (DAG) to present the relationship between
these various factors as they are interrelated as in-
fluencing overall potato production.

The data revealed significant variations in the
cultivation of potatoes between regions. Pavlador,
for example, had the highest area of territory devot-
ed to cultivating potatoes — 24,033.5 ha — as well as
the highest yield, with 6,616,240.6 centners, to dem-
onstrate the significance of this region as a source of
the republic’s general potato yield.

In terms of productivity per hectare, Ulytau re-
gion stood out with the highest value at 293.6 cent-
ners per hectare, signaling efficient farming prac-
tices and optimal resource use. Other regions, while
showing lower productivity, indicate potential for
targeted improvements through enhanced agricul-
tural practices and resource management.

Quartile analysis provided a deeper look into the
distribution of cultivation sizes and yields. The first
quartile for cultivation area was 3,028.95 hectares,
while the third quartile reached 13,497.4 hectares.
This spread highlighted the differences between
smaller-scale operations and larger, more intensive
cultivation efforts. Likewise, the data showed that
regions with lower harvests could do better by im-
proving soil health, using modern farming equip-
ment, and finding better ways to deal with pests and
plant diseases.

A regression analysis was done to see how fer-
tilizer use affects potato productivity, showing an
R-squared value of 0.295. This means about 29.5%
of the changes in productivity can be linked to how
much mineral fertilizer is used. The adjusted R-
squared value was 0.240, which gives a more accu-
rate picture by considering the number of variables
and the size of the data. Although fertilizers contrib-
uted positively, the findings also revealed that ad-
ditional factors such as climate, soil condition, and
cultivation practices hold substantial influence. This
modest connection points to the importance of a bal-
anced strategy that considers more than just fertil-
izer application.

The additional layer of depth to the study was
added by the DAG, which showed that different fac-
tors work together by affecting the potato produc-
tivity in Kazakhstan. For instance, weather, farm-
ing methods, and government policies. Among the
key diagram components of diagram were the area
planted, and the amount of fertilizer used, where
both were directly associated with harvest volume
and farming efficiency. There are other factors, e.g.
climate and soil quality, which had an indirect im-
pact by shaping how farmers work and how well
crops grow. Hence, the DAG helped to illustrate
how everything connects, making it easier for farm-
ers and decision-makers to find ways to improve re-
sults and increase efficiency.

These results not only confirm that fertilizer us-
age impacts potato yields in Kazakhstan, but also
show that land use, applied technology, and the abil-
ity to manage weather changes are important factors
in potato production. For example, average to high
productivity yield areas, e. g. Karaganda and East
Kazakhstan, could work on wiser fertilizer usage.
For instance, switching to precision-based or organ-
ic agricultural methods that are better for the envi-
ronmental sustainability. On the other hand, lower
yield regions, e. g. North Kazakhstan, could move
forward by paying more attention on the soil care.
For instance, more efficient water usage or growing
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only those potato types that match the local climate.

The research findings also demonstrated that
improving farming practices in Kazakhstan requires
a well-rounded approach that includes promot-
ing sustainable methods, introducing new technol-
ogy, and offering training programs to help farmers
learn better techniques, rather than focusing solely
on increased fertilizer use. This approach is neces-
sary to secure Kazakhstani food security and supply
through strengthening its farming economy by al-
lowing better resource handling and increasing crop
yields.

Further studies might explore how emerging
farm technologies, including precision equipment
and intelligent irrigation systems, impact long-term
potato yields, as well as how climate change impacts

plant health and how farmers might adapt their strat-
egies accordingly. Additionally, what new policies
and tools actually achieve across seasons might be
uncovered with long-term studies to help better ad-
dress what fosters long-term sustainability in farm-
ing. In summary, this research provides valuable
information about the different factors that relate
to Kazakhstan potato farming, including what mo-
tivates productivity and how those factors relate to
each other to help guide decision-making and plan-
ning narrowed to desired long-term environmental
and economic wellness globally. Hence, Kazakh-
stan by following these suggestions can make potato
farming more efficient and stable in the long term,
strengthening its agricultural sector and boosting the
national food supply.
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ABTOPAAPTA APHAATAH AKITAPAT

ABTOpIap 0OIyBl MYMKIH:

- JOKTOpaHTTap, KETEKIIiCIMEH COaBTOPIIBIKTA;

- FBUIBIMU JI9pexeci 6ap TyJFanap;

- FBUIBIMHU-TIEJIATOTUKAJIBIK KBI3METIICH aifHAJIBICATHIH TYJIFAIap.

MaructpanTTapMeH OipiecKeH aBTOPIIBIKTaFbl MaKalanap KapusayFa xKioepinmeni.

KazYV Xabapmibicel. DKOHOMHUKA CepHsIChIHA MaTepuaiapas skapusiiay Open Journal System, oHaiiH xioepy jkoHe pereH-
3usiIay JKYHeci apKbUIbI )KY3€re achIpbLIaJIbl.

KoppecnoHaeHIHs aBTOpHI JKypHaJIFa Kapusulay YIIiH iJIece XaT YChIHyFa MiHACTTI.

ABTOpIapra KOWBUIATBIH TalanTap: PeakuMsIIbIK KOJUIETHS KYPHAILIABIH FBIIBIMH OaFbITTaphl OOWbIHIIA OYpPBIH KapHsiaHOa-
FaH Makajanapabl Kabburnaiinsl. Makasa sKypHaJIblH (yHKIMOHAN CaiThIHA )KYKTey apKbuiel FaHa (Open Journal System) amext-
pouzs! hopmarra (doc, .docx, .rtf popmareinaa) kaOeuinanagsl. HlpudTt kermi — 12 (anmarna, TY#iH ce3aep, oxeduertep Tizimi — 10,
kecte MoTiHI — 9-11), mpudt — Times New Roman, MoTiH 6eTTiH eHi OOMBIHIIIA TETICTEY apKbLIbI TePisieli, apayibiFbl — Oip, ad3alr
Ooiiprama merinic — 0,8 ¢M, meTTepi: YCTIHT1 JKOHE aCTBIHFBI — 2 CM, COJI KOHE OH *kakK — 2 cM. Cyper, kecte, rpaduka, AuarpaMmma
JKoHE T.0. MOTIH IIIIHE HOMIp JKOHE aTayMeH OenrineHeni (Mpicaisl, 1-cypeT — CypeT araysbl) )KOHE JKOHE €CKepTy TYPiHIE IepeK-
Ke3 Kepcetineni (Mbicansl, EckepTy — ... ZepeKkke3i HeTi3iHAe aBTOPMEH KypacTelpbutraH). CypeTTepaiH, Tadnuma, rpaduka MeH
JMarpaMMaapAblH caHbl Makaia keieMiniH 20% -Hau (keiibip sxarmaiina 30%) apTeik Gonmaysl kepek. Makaia kesiemi (araysl,
aBTOpIiap OOMBIHIIA aKIapar, aHAaTIa, TYHiH ce31ep, 91eOueTTep Ti3iMiH KOCTIaFaHAa) DIEyMETTIK KOHE TyMaHUTAPIbIK OaFbITTa 3
000 ce3nen kem emec, 7 000 co3aeH apTHIK eMec GOIyHI IIapT.

MaxanaHsl Jkapusiiay YIIiH akbl Tesey TopTioi MeH KyHbIH «Ka3ak yHuBepcuTeTi» O6acmachl Oenriieiii ;koHe OHbI peleH3eHT-
Tep MEH FBUIBIMU PEJaKTOp MaKyJJaFaHHAH KeHiH aBTOP jKacai/ibl.

Maxkana KypbutbiMbL: bipiami 6et: bipiami ko — FTAXP Hemipi, MoTiH O€TTiH COJ jKaK IIETIMEH TeTicTeNel, Kapanay mpHT.
Makana aBrop(J1ap)sl — aThl-KOHIHIH OipiHIII OpinTepi )kOHE TeTi, )KYMBIC icTelTiH opHBI (addrmanms), Kaia, MeMIeKeT, e-mail,
ORCID ID — opsic, Ka3ax >k0HE aFbUILIBIH TUIACPIH/E XKa3bUIaabl. ABTOpIAp Typalbl aKMapaT KaJblIThl IIPUQTTI Killli 9pinTepMeH
JKa3bUIbIN, OSTTIH OPTACHIH/IA TETiCTEe.

Makaa arays! (TakbIpbiIl) MaKaJaHbIH MOHI MEH Ma3MYHBIH KOPCETIll, OKbIPMaHHBIH Ha3apbIH ayapy Kepek. TaKbIpbIIT KbICKa
opi aKMapaTThIK, KaProHaap MeH a00peBHaTypachl3 xKa3buTybl THIiC. TaKBIPBINITHIH OpTallla Y3bIHABIFGI 5-7 co3 (keii xaraaiaa 10-12
co3). MakaiaHbIH TaKbIpBIOBI OPBIC, Ka3aK KOHE aFbUILIBIH TiAepinae Oepinyi kepek. TakbIpsin Kapanay mpu@TTi Kimi epinrep-
MeH, OeTTiH opTachIMeH Tericreneni. Anaarna kenemi — 150 cesnen keM emec, 300 co3leH apThIK eMeC OPbIC, Ka3aK, aFbLIIIBIH
TiIAepiHIe JKa3blIa bl

AmnJiaTia KypbUIBIMBIHJIA KeJleci akIapar MiHIETTi Typ/ae Ooiybl Kepek: 3epTTey TakbIpblObl OoMbIHIIA Kipicme co3; Feuipivn
3epTTEY/IiH MaKCaThl, HETI3ri OaFbITTapbl MEH nesiIapbl; JKYMBICTBIH FHIIIBIMH YKOHE TPAKTHKAJIBIK MaHBI3/IbUIBIFBI OOMBIHIIA KBICKA
aKmapar; 3epTrey daicTeMeci OOMBIHINA KbICKA aKmapar; FeUIbIMU 3epTTEYIiH HETi3ri HOTHXKENIEpi, Tajay JKOHE TYXKBIPhIMIaMa;
JKyprizinren 3epTTey KYMBICBIHBIH MaHBI3IBUIBIFBI (aTalFaH JKYMBICTBIH FRUIBIMHBIH COHKEC calachlHa €Hri3reH yieci); XKymbic
KOPBITHIH/IBICBIHBIH ITPAKTUKAIIBIK MaHBI3/IbUIBIFbL.

TytiiH ce3nep/ce3 TipkecTepi — OpbIC, Ka3ak, aFbUIIIBIH TiIAEpiHae 3-5 co3 apalbIFbIHAA.

Kipicne kexnecine OepiireH Herisri aJIeMeHTTepAeH Typaasl: TanmanraH TaKbIPBINTHIH HETi3AeMeci; TaKbIPbIN O3eKTLTir MeH
3eprTey npoOnemanapsl. TaHmanFaH TaKBIPBINTHIH HETi13IEeMECiHIE albIHFBI 3ePTTECYLIIEpAiH ToxXipuOenepi Herizinae mpooie-
MaJIBIK JKaFIaiabIH (3epTTey KYMBICTAPBIHBIH KOKTHIFBI, )KaHA 3ePTTey HBICAHBIHBIH ITaiia OOJFaHbI XoHE T.0.). 6ap eKeH.iri aii-
ThUIa bl. TAKBIPBINTHIH ©3CKTIIIr aTaaFaH 3epTTey HbICAHBIHBIH KOMBUIFAH CYpaKTapFa TOJIBIK XKayanTap/blH OOJIMaraH jkarnaijia,
TaKBIPHINTHIH TEOPUSUIBIK JKOHE MPAKTUKAIBIK MaHBI3IBUIBIFEl aPKBUIBI TOJIEIJICHII JKaIIbIFAa OPTaK MY/AIE apKbUIbl AaHBIKTATIaIbl.
JKYMBICTBIH HBICAHBIH, IOHIH, MAKCATTAPbIH, MiHACTTEPIH, TOCUIACPIH, 9ICTEP, THIIOTE3AaChIH aHBIKTAY. 3€PTTEY/AiH MAKCAThI TE3HC-
Ti IOJIeNACYMEH, SIFHH 3ePTTey TaKbIPHIOBIH aBTOP TaHJ[aFaH acIeKTIMEH KopceTyMeH OaiIaHbICThI.

Oneduerrepre moay OemiMiHAe — 3epTTey TaKbIPHIObI OOMBIHIIA aFBUIIIBIH TUTIHAE IIETENIIK aBTOPIAPIBIH 1preli )koHe jKaHa
enOekTep (keminze 15 KyMBIC), OJapAbl FEUIBIME YJIEC] TYPFBICBIHAH Tajl/iay, COHJIal-aK Ci3[iH MaKaJIaHbI3/[a TONBIKTBIPBUIFAH 3ePT-
Tey KeMIIUTIKTepi Oepineni.

OjicTeMe — MaTepHalliap MeH )KYMBIC OAapBICHIHBIH CHITaTTaMachlHaH, COHAAl-aK KOJIaHbUIATBIH OJIICTEP/IIH TOJIBIK CHUITaTTa-
MAacChIHaH TYPYbI KEpeK.

Hotmxenep men Tankpuiay 6estiMinae Ci3/iH 3epTTey HOTHKEIISPIHI3AI Taay bl )oHe TaIKbUIaybl Oepinesi. 3epTTey OapbIChIH-
Jla aIbIHFaH HOTIDKEIIEp Typalbl KOPHITEIHABI Oepy apKbUIbl HETi3T1 MOHI aliKbpIHAANaIbl. Byl MakamaHbIH MaHBI3ABI OeiMAEpiHIH
6ipi OoubIn canananel. OH/IA JKYMBICBIHBI3IBIH HOTHKEIIEPIHIH Taiaybl )KOHE a/IBIHFBI )KYMBICTAPMEH, TallayIapMeH JKOHE TYKbI-
prIMAaMaiapbIMEH CalbICTHIPY apKbUIBI COMKEC HOTHKENEP/l TAIKbUIay Oepinei.

KOpBITBIHIBI — )KYMBICTBIH OCBI KE€3SHJIET1 HOTIDKENIEPIH JKaJIIIblIay KOHE KOPBITBIH/ABLIAY; aBTOp allFa KOWFaH TY)KBIPBIMHBIH
PaCTBIFBIH KXOHE aJIbIHFaH HOTHIKEJIEPAl €CKepPe OTBIPHII, FRUIBIMU OLTIMHIH ©3Tepyi Typasbl aBTOPBIH KOPBITHIHIBICHH pacTay. Ko-
PBITBIHABI a0CTPAKTiNNI OOJIMAYBI KepEK, OJIapbl YCHIHBICTAPIbl HEMECe OfIaH dpi jKacalaThlH )KYMBICTBI CHITATTall OTBHIPBIN Oenrini
Oip FBUIBIMH CaJlaJIaFbl 3ePTTEY HOTIDKENEPiH JKaIbUIAy YIIiH KOJIAHY Kepek.

[Maiinananpurran oebuerTep TiziMi HeMece OHOIMOrpadUsIIBIK Ti3IiM JKAapaTBUIBICTAHY JYXKOHE TEXHUKAJBIK OarbITTapra KeM
JereHne 15 araymappaH Typazbl, all aFbUIIBIH TiTIHAETI >kanmsl ataynmap caHbl 50%-mgaH xem Oonmaysl kepek. Erep cintemenep
Ti3iMiHJIe KHpWIIHIaa Oepiren enoexTep Oolca, ciaTeMenep Ti3iMiH eKi HyCKaja YChIHY KaXKeT: OipiHIIiCi — TyITHyCcKaaa, eKiHIIi-
ci — poMaHH3aUUsIaHFaH andaBuTTe (TpaHcauTepanus — translit-online.ru).

OJIeyMETTIK JKOHE T'yMaHHTapibl OaFrbITTaFrbl MOTIHAEPAE IOHEKce3 KeNTIPUIreH CiaTeMeNep »KYMBICTBIH OipiHIII aBTOPEI,
IIBIKKAH XBUTBL: OeT HeMip(JIep)i *akma iminae kepcerimin Oepineni. Meicansl, (3anecckuid, 1991: 25). Oneduerrep TizimiHzme
0ip aBTOPBIH Oip KBUIJA JKapBIK KOPreH OipHeIe KYMBICHI KeNTIPUITeH KaFaaiaa, MBIKKAaH JKbUIIBIH TYCBIHA «a», «0» jkoHe T.0.
opinTepi KochI a3y kepek. Mbicainsrl, (Cagyosa, 2001a: 15), (Cagyosa, 20016, 22). Makana xapusiiay KyHbsl — 2000 TeHre / 6et
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MHOOPMALMA AA1 ABTOPOB

ABTOpaMH MOTYT OBITB:

- JIOKTOpaHTBI, COBMECTHO C PyKOBOIUTEIIEM;

- JIUIa, UMEIOIINE YUYEHYIO CTCIICHb;

- JuIa, 3aHUMArolecs HayYyHO-11elarOrMUeCKOM 1eaTeIbHOCThIO.

CraTby B COQBTOPCTBE C MarNCTPAHTAMH K ITyOJIMKAIMH HE JOITYCKAFOTCSL.

[TyGnukanust MaTepralioB B XKypHAJ OCYyIIECTBIsIeTCs ¢ ucnonb3oBanneM Open Journal System, cucTeMbl OHIAHH-TIONA4U U
pelieH3npoBanus. PerucTpanus n aBTopH3aIys J0CTYIHB B pazzaene « OTnpaBka MaTepraIoBy.

ABTOp U151 KOPPECIOHICHIIMN 00s13aH MMPEIOCTaBUThH COIPOBOANTENBHOE ITHCHMO Ha ITyOINKAIUIO B JKypHAJIe.

TpeGoBanue a1t aBTOpOB: PenakipoHHass KOJUIernsi MPUHUMAeT paHee HeOIyOIMKOBAaHHBIE CTAaThU 110 HAyYHBIM HallpaBlie-
HUSIM KypHana. CTaTbs MPECTaBISCTCS B NIEKTPOHHOM (opmare (B popmarax .doc, .docx, .rtf) mocpencTBom ee 3arpy3ku uepes
¢ynxumoHan caiira xypHaia (Open Journal System); Kerns mpudra — 12 (aHHOTaIMsI, KIIIOUEBBIE CII0Ba, JuTeparypa — 10, Teker
tabmun — 10), mpudTt — Times New Roman, BelpaBHHBaHNE — 10 MIMPHHE TEKCTA, HHTEPBAJ — OJMHAPHBIN, ab3aHbli otcTy — 0,8
CM, IOJIS: BEPXHEE M HIDKHEee — 2 CM, JIeBO€ M IpaBoe — 2 cM; PucyHku, TabiauIpsl, TpaduKky, TUArpaMMBbl H JIp. IIPEICTABIISIOTCS
HETIOCPEICTBEHHO B TEKCTE C yKazaHWeM Hymeparmu, 3arasus (Hampumep, Pucynok 1 — HasBanue prucyHKa) U HICTOYHHKA B BUJIE
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KiroueBsle ci10Ba/cI10BOCOUSTAHHS — KOJIMIECTBOM 3—5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3BIKAX;
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MaHHU3HPOBAHHEIM ali(paBUTOM (TpaHcauTepanus — translit-online.ru).
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uut(-s1). Hanpumep, (3anecckuii, 1991: 25). Croumocts mybnukanum — 2000 TeHre/cTpanuma.
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