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SOCIAL POLICY AND QUALITY OF LIFE
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ABSTRACT

Human capital development is considered as one of the key factors of sustainable economic growth,
however, for Nigeria, the issue of the comparative impact of government spending on health and education
in terms of current and capital expenditures remains poorly understood. The purpose of this study is to
assess the impact of human capital development on economic growth in Nigeria. The methodological basis
is the distributed lag autoregression model (ARDL), which makes it possible to evaluate the short- and
long-term effects between variables with a mixed order of their integration. The empirical base covers
annual data for Nigeria from 1970-2024 on GDP growth rate, government current health expenditure,
Government capital expenditure on health, Government current education expenditure and Government
capital expenditure on education. The results showed that the economic growth variable is stationary at
the level, while the other variables are stationary in the first differences, which confirms the applicability
of the ARDL approach. ARDL's long-term estimates showed that current education expenditures have a
positive and statistically significant impact on economic growth (B = 0.039955; p = 0.0067), as do capital
expenditures on education (B = 0.072462; p = 0.0030), while the impact of healthcare costs turned out to
be statistically insignificant: for capital expenditures B = -0.03087 (p = 0.6185), for current expenditures
=-0.06336 (p = 0.1414). The results show that educational expenditures, especially capital investments in
educational infrastructure, make the greatest contribution to Nigeria's economic growth.

KEYWORDS: Economy, Economic Growth, Healthcare, Education, Economics of Education, Government
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AHHOTALUMUA

Pa3BuTHE Ye0BEYECKOTO KanMTana PAaCCMaTPUBAETCA KAaK OAMH U3 KOYEBLIX GAKTOPOB YCTOMYMBOIO 3KO-
HOMMYECKOro poCTa, 04HAKO AnA Hurepmun Bonpoc 0 CPaBHUTEIbHOM BAUAHUM FOCYAAPCTBEHHbIX PAacxoaos
Ha 34paBoOXpaHeHMe U 0bpa3oBaHWe B paspese TEKYLMX U KanuTalbHbIX 3aTPaT OCTaeTcA Heg0CTaTOYHO
M3yYeHHbIM. Llenbto JaHHOro uccnenoBaHmA ABNAETCA OLEHKa BAUAHWUA PAa3BUTUA YeI0BEYECKOro Kanuta-
Jla HAa 3KOHOMMYECKUI pocT B Hurepmn. MeTomon0rMyeckyto OCHOBY COCTaBAAET MOAE/Nb aBTOPerpeccum
C pacnpegeneHHbiMu naramu (ARDL), No3BoasOLLAA OLEHUTb KPAaTKOCPOUHbIE U AONTOCPOYHbIE 3bDEKTDI
MeXA4y nepemeHHbIMM NP CMELIAHHOM MopsAAKe UX MHTerpaLmu. IMNMpuYeckas 6asa oxBaTblBAeT rofo-
Bble gaHHble No Hurepmn 3a 1970-2024 rr. no Temny pocta BB, rocyaapCTBEHHbIM TEKYLLIMM pacxogam Ha
34 paBOOXPaHEHWNE, rOCYAaPCTBEHHbIM KanuTa/ibHbIM Pacxo4amM Ha 34paBOOXPaHEHME, roCYyAapCTBEHHbIM
TEKYLMM pacxodam Ha obpasoBaHWE M rocyaapCTBEHHbBIM KanMTaslbHbIM pPacxogam Ha obpasoBaHue. Pe-
3yNbTaTbl NOKa3ain, YTO NepemMeHHas SIKOHOMMYECKOro PoCTa CTalMOHApHa Ha YPOBHE, TOrAa Kak oCTasb-
Hble MepeMeHHble CTaLMOHAPHbI B MEPBbIX PA3HOCTAX, YTO NoATBEpXAaeT npumeHmMmocTb ARDL-noaxoaa.
[JonrocpoyHble oueHKM ARDL nokasasnu, 4To TEKYLLME pacxosbl Ha 06pa3oBaHUE OKa3bIBAOT MOOKUTE b-
HOE M CTaTUCTUYECKM 3HAUMMOE BMAHNE HA SKOHOMMYECKUI pocT (B = 0,039955; p = 0,0067), Kak 1 Kanu-
Ta/ibHble pacxoabl Ha obpasoBaHue (B = 0,072462; p = 0,0030), Toraa Kak BAUAHME PACXOA0B Ha 34PaBOOX-
paHeHMe 0Ka3anocb CTaTUCTUYECKM HE3HAUYMMbIM: A8 KanuTanbHbIX pacxoaos B = -0,03087 (p = 0,6185),
ONA Tekywmx pacxoaos B =-0,06336 (p = 0,1414). MonyyYeHHble pe3ynbTaTbl NOKa3bIBaOT, YTO HAaMBObLLUIA
BK/1aZ, B 9KOHOMMWYECKUIA POCT HUrepnm BHOCAT MMEHHO 06pa3oBaTe/IbHble PAcXoabl, 0COOEHHO KanuTa/b-
Hble B/IOXKEeHMA B 06pa3oBaTe/ibHY0 MHOPACTPYKTYPY.
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INTRODUCTION

The economic literature identifies several factors
affecting economic growth (Suparman & Muzakir,
2023; Jemiluyi & Jeke, 2024; Opoku et al., 2024;
Rajab & Zouheir, 2024; Chaabouni & Mbarek, 2024;
Zhang et al., 2023; Dahmani & Mabrouki, 2025).
Human capital development has been identified as
a critical factor influencing growth (Acemoglu et
al., 2014, Romer, 1994; Duan et al., 2022). Human
capital development focuses on investing in peo-
ple's knowledge, skills, and health to increase their
productivity and value (Son, 2010; Acemoglu et al.,
2014). Human capital development can also refer
to the development of human capabilities through
education and training as a means of human capital
accumulation (Adelakun, 2011). This view is sup-
ported by the theory of endogenous growth, which
argues that economic growth is driven by internal
factors such as worker training, investment in hu-
man capital, and research and development (Romer,
1994). This has led several studies to investigate the
effects of human capital development on econom-
ic growth across countries and regional contexts
(Wirajing et al., 2023; Matousek & Tzeremes, 2021;
Sultana et al., 2022; Sarwar et al., 2021; Fukao et
al., 2021; Yormirzoev, 2023). However, most exist-
ing studies focus on developed countries, whereas
studies on developing countries are scarce in the
economic literature.

This study revisits the relationship between hu-
man capital development and economic growth,
with a focus on Nigeria. It investigates the effect of
human capital development on Nigeria's economic
growth. Nigeria has significant human capital de-
velopment challenges that have lingered for many
years. The nation faces significant underfunding in
healthcare, skills acquisition and formal education
(Agbai et al., 2021). The rate of out-of-school chil-
dren is very high, reaching 18.3 million in 2025.
Post-education employment levels are low, there is
a high level of unskilled labour , and there is signif-
icant brain drain, as many skilled, young, and ed-
ucated adults emigrate to seek employment abroad
(Ogbu, 2019; Martin, 2023; Etete, 2026). These
challenges are exacerbated by inadequate infrastruc-
ture, poor policy implementation, and high pover-
ty rates. These issues, together with weak human
capital development institutions, make it difficult to
ascertain the contribution of human capital devel-

opment to Nigeria's economic growth. Therefore, it
is important to determine the role of human capital
development in driving growth in Nigeria.

Understanding how human capital influences
economic growth in Nigeria is crucial because the
development of human capital can increase the
number of healthy, skilled, and educated workers,
thereby raising productivity and innovation in the
economy (Abdelgany & Saleh, 2022). This can lead
to higher output, better wages, and increased com-
petitiveness, especially for resource-poor countries.
Human capital development can also transform la-
bour into a high-value asset, driving long-term pros-
perity for countries (Manuelli & Seshadri, 2014).

Previous research has yielded mixed evidence
on the influence of human capital development on
economic growth (Sultana et al., 2022; Sarwar et
al., 2021; Fukao et al., 2021; Yormirzoev, 2023;
Adedeji & Bamidele, 2003). However, previous
studies have not provided an in-depth analysis of
the impact of human capital development on eco-
nomic growth using extensive data from Nigeria.
Also, previous studies utilise existing human devel-
opment indicators to assess human capital develop-
ment (Kraay, 2019). However, these studies did not
consider ‘government recurrent and capital expen-
diture on education and health’ as proxies of human
capital development. Previous studies also did not
divide government expenditure data on education
and health into capital expenditure and recurrent ex-
penditure. Furthermore, previous studies used past
sample periods without incorporating recent time
periods into the dataset from 2020 to 2024.

In this paper, we explore the impact of human
capital development, in terms of government re-
current and capital expenditure on education and
health, on economic growth in Nigeria. The results
suggest that government capital expenditure on ed-
ucation exerts a significant positive effect on eco-
nomic growth in both the short run and long run.
In contrast, recurrent health expenditure shows an
insignificant impact. The results indicate that accel-
erating government capital and recurrent education
spending can yield positive economic growth out-
comes in Nigeria.

This study contributes to the literature in several
ways. This study is the first study to use government
expenditure on health and education as a proxy for
human capital development and to disaggregate it
into ‘government recurrent expenditure on health

8 Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



and education’ and ‘government capital expenditure
on health and education’ in Nigeria. Secondly, this
study contributes to the literature by providing addi-
tional evidence on the potential influence of human
capital development on economic growth in Nigeria
using an extended and recent sample period. Third-
ly, the study improves our understanding of the
role of health on economic growth by showing that
improvements in health outcomes, such as higher
government capital and recurrent health expendi-
ture, can positively impact economic growth, there-
by highlighting the importance of investing in the
health sector to promote economic growth. Lastly,
the findings of the study contribute to a better under-
standing of the complex relationship between health,
education expenditure, and economic growth.

The remaining section of this paper is divided
into four sections. Section two focuses on concep-
tual background, theory and the empirical literature
review. Section three presents the methodology,
which comprises research design, model specifica-
tion, data collection sources, and estimation tech-
niques. Section four focuses on results. Finally, sec-
tion five presents the article's conclusion.

LITERATURE REVIEW

In Nigeria in the pre-1970s era, much of the na-
tional development planning was centred on the ac-
cumulation of physical capital for rapid economic
growth and development, without recognition of
the important role of human capital in the develop-
ment process (Alenoghena et al., 2016). In the post-
1970s era, the Nigerian government began to allo-
cate substantial financial resources to human capital
development. These can be seen in the increasing
government budgetary expenditure on health and
education. This led to an increasing number of
schools being established in the country and to the
establishment of many primary health centres across
many states (Alenoghena et al., 2016). Several pro-
grams and policies have also been developed in the
education and health care sectors that help increase
skill acquisition and labour productivity, contribut-
ing to greater economic output and higher economic
growth (Fofana, 2001). Despite this, several fac-
tors continue to weaken the contribution of human
capital development to economic growth in Nige-
ria, including inefficient resource utilisation, poor
governance, lack of government commitment, and
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inadequate job training, thereby likely leading to a
negative effect on economic growth. Given these
two conflicting predictions, it remains unclear ex-
actly how human capital development might affect
economic growth in Nigeria.

Several theories explain the relationship between
human capital and economic growth. For instance,
the endogenous growth theory posits that economic
growth, or prosperity, is driven by internal factors
rather than external ones (Romer, 1994). The the-
ory further states that internal factors influencing
economic growth include worker training, skills ac-
quisition, investment in research and development,
and innovation (Romer, 1994). Modernisation the-
ory describes the role of education in shaping indi-
viduals' values, beliefs, and behaviour (Alayande et
al., 2001). It posits that education could be used as
a tool to modernise institutions that shape modern
values and attitudes. As more people are exposed to
modernised institutions, they will be transformed,
thereby increasing the number of modernised in-
dividuals in society. Once a large segment of the
population changes in this way, it can accelerate the
pace of modernisation and economic development
in society (Alayande et al., 2001). Human capital
theory describes the role of education in increasing
workers' efficiency and productivity by enhancing
their cognitive skills (Mincer, 1958). The theory
considers human capital to be the stock of useful
human capabilities that produce innate abilities in
workers. Human capital theorists further argue that
basic literacy is crucial to increase the productivi-
ty of workers in low-skill occupations (Bellew &
King, 1991). There is also the Harrods theory of
economic growth, which posits that a higher level of
savings and investment contributes significantly to
economic growth because investment will ultimate-
ly increase people’s income (demand) and a firm’s
capital stock (supply) (Orlando et al., 2021). The
classical theory of economic growth, proposed by
Adam Smith, David Ricardo, and Thomas Malthus,
posits that economic growth is driven by capital
accumulation, an increase in the labour force, and
technological progress. However, such economic
growth is limited by scarce resources and popula-
tion growth.

Previous empirical studies examining the rela-
tionship between human capital development and
economic growth have shown conflicting evidence.
For example, Wirajing et al. (2023) analysed how
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human capital might influence economic growth in
48 African countries from 2000 to 2019. They were
interested in determining whether human capital de-
velopment stimulates growth. In their analysis, they
employ the system GMM regression method and
find evidence that human capital development influ-
ences economic growth in Africa. They also find that
internet penetration and foreign direct investment
jointly lead to higher economic growth. Their analy-
ses reinforce the urgent need for policymakers in Af-
rican countries to commit additional fiscal resourc-
es to the education and health sectors to accelerate
human capital development toward sustainable eco-
nomic growth across the continent. In a cross-coun-
try study, Matousek and Tzeremes (2021) examined
how human capital affects economic growth across
100 countries from 1970 to 2014. They find that hu-
man capital positively and statistically significant-
ly affects countries’ economic growth rates. Duan
et al. (2022) sought to understand the relationships
among human capital, governance performance,
economic freedom, and economic growth. They
also investigate whether institutional factors, such
as governance performance and economic freedom,
mediate the association between human capital and
economic growth. They use panel data regression
to analyse data for China, India, Russia, Brazil, and
South Africa (BRICS) from 2000 to 2018 and find
that the influence of human capital on economic
growth is not linear but inverted U-shaped. They
also find that human capital has a positive effect on
economic growth only for a limited period, and that
governance quality increases the influence of human
capital on economic growth in BRICS.

Sultana et al. (2022) examined the relationship
between human capital and economic growth across
141 countries, divided into 93 developing and 48
developed countries. They analyse the data us-
ing the System Generalized Methods of Moments
(SGMM) for the period 1980-2008. They find that
human capital positively impacts economic growth
in developing countries. Sarwar et al. (2021) exam-
ined how economic growth is impacted by financial
development and human capital. They analysed 83
emerging countries from 2002 to 2017. They anal-
yse the data using the two-step system, generalised
method of moments, and find that economic growth
is positively impacted by both financial develop-
ment and human capital in emerging economies.
Fukao et al. (2021) examined the impact of human

capital on economic growth in Japan for 130 years
from 1885 to 2015. They find that over the 130-year
period, Japan's labour productivity rose 46-fold,
with increases in the capital-labour ratio accounting
for 40%, improvements in labour quality accounting
for 35%, and total factor productivity (TFP) growth
accounting for 36%. They further find that labour
productivity growth accelerated substantially in the
postwar period and was twice that of the prewar
period. Yormirzoev (2023) examined the long-term
economic performance of the former Soviet repub-
lics of Central Asia over the last three decades. They
examine sources of economic growth based on the
extended neoclassical growth model, and the author
aims to determine whether human capital, in the
form of education and health inputs, affects growth
rates in the Central Asian region. They find that the
growth rates of total factor productivity (TFP) were
notably higher in Tajikistan than in Kazakhstan and
the Kyrgyz Republic. However, a reduction in TFP
in Tajikistan in the 1990s is attributed to the coun-
try’s dire civil war.

Other studies, such as Zhang et al. (2023), have
described how economic growth in China is affected
by high-quality human capital, using provincial-lev-
el macro data and individual labourers' micro data
from 2008 to 2017. They find that the rate of eco-
nomic growth in China is elevated by an improve-
ment in high-quality human capital. Suparman and
Muzakir (2023) analysed the association between
human capital, the open unemployment rate, and
economic growth across 32 Indonesian provinces
from 2010 to 2020, using data from these provinc-
es. They find that Indonesia's economic growth is
affected by human capital development. Jemiluyi
and Jeke (2024) examined the moderating effect
of human capital development on the relationship
between urbanisation and economic growth in Ni-
geria from 1991 to 2022. They adopt the autore-
gressive distributed lag error-correction model and
analyse their data using the dynamic ordinary least
squares estimator. They find that, on its own, urban-
isation does not promote economic growth, but its
interaction with human capital development does,
producing a positive effect on Nigeria's economic
growth. Opoku et al. (2024) examined how econom-
ic growth in Africa is affected by financial inclusion
and the moderating role of human capital develop-
ment, using a sample of 40 African countries from
2005 to 2018. They analyse the data using the GMM

10 Ixonomuxa: cmpamezusn u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



estimation technique and find that a non-linear
U-shaped relationship between financial inclusion
and economic growth, and between financial inclu-
sion and human capital development, strengthens
the positive influence of financial inclusion on eco-
nomic growth in African countries. Their findings
suggest that the growth-enhancing benefits of finan-
cial inclusion are transmitted through human devel-
opment. Rajab and Zouheir (2024) analysed the me-
diating effect of human capital on the relationship
between foreign direct investment and economic
growth across 15 least developed African countries
from 2000 to 2019. They find that economic growth
is not significantly influenced by foreign direct in-
vestment and human capital. Chaabouni & Mbarek
(2024) examine how economic growth is affected
by human capital in 17 European countries during
the COVID-19 pandemic (2019 to 2022) and find no
significant causal effect of human capital develop-
ment on economic growth. Dahmani and Mabrouki
(2025) explained the influence of human capital, in-
novation, governance, and economic growth in the
Middle East and North Africa region from 1996 to
2020. They find that economic growth is positively
impacted by human capital in the short run, while its
long-term effect is complex.

Previous Nigerian studies also analysed how
the level of human capital development impacts
economic growth. Adedeji and Bamidele (2023)
assessed the extent to which Nigeria's economic
growth was affected by the level of human capital
development from 1990 to 2023. Using OLS, the
authors find that economic growth is affected by hu-
man capital development, implying that economic
growth can be accelerated in Nigeria through hu-
man capital development. Odusola (2021) also an-
alysed the impact of human capital development on
economic growth in Nigeria. Using ordinary least
squares regression, the author finds that economic
growth is positively affected by human capital de-
velopment. Adamu (2021) explored how economic
growth in Nigeria can be accelerated through human
capital formation from 1990 to 2023. The result in-
dicates that economic growth in Nigeria can be ac-
celerated through investment in human capital, spe-
cifically education and training. Chete and Adeoye
(2019) explored the association between human
capital investment and economic growth in Nigeria
over the 1986-2022 period, using an impulse-re-
sponse regression method. They find a mismatch be-
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tween the country's manpower needs and the skills
produced by the educational system.

Although previous studies examined the rela-
tionship between human capital development and
economic growth, they did not account for the
heterogeneity of government spending, which can
affect investment in human capital. Previous Nige-
rian studies, such as Adedeji and Bamidele (2003),
Chete and Adeoye (2019), Adamu (2021), examined
the effects of human capital on economic growth.
However, they did not disaggregate government ex-
penditure on education and health into capital and
recurrent expenditure when investigating the im-
pact of human capital development on economic
growth in Nigeria. This omission creates a gap in
the literature. Also, Assane (2024) used the school
enrollment rate as a proxy for human capital but did
not control for government education expenditure.
Assane (2024) also failed to control for crucial fac-
tors affecting economic growth in Nigeria, such as
the poverty rate, employment levels, and capacity
utilisation. This omission creates a gap in the litera-
ture. Furthermore, few studies used the actual mon-
etary value of gross domestic product as a proxy for
economic growth, which can bias the results due to
skewness in gross domestic product values.

The gap we aim to fill in the literature is to dis-
aggregate government expenditure on education and
health into capital and recurrent expenditure and ex-
amine their effect on economic growth in Nigeria.
Two, we control for crucial factors affecting eco-
nomic growth in Nigeria that previous studies did
not account for, such as the poverty rate, employ-
ment level, and capacity utilisation. Third, we use an
extended 55-year sample period from 1970 to 2024,
which accommodates three full economic cycles.
Fourth, the inclusion of the years 2020 to 2024 in
the recent data helps capture the recent evolution in
human capital development and economic growth in
Nigeria. Finally, we use the annual change in gross
domestic product as a better measure of economic
growth, rather than the actual monetary value.

RESEARCH DESIGN

The section reveals the logic of empirical re-
search and describes how the verification of the
hypothesis regarding the impact of human capital
development on economic growth in Nigeria was
organised. This section consistently presents the
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characteristics of the data used, the study's time
scope, the composition of variables, and the ratio-
nale for choosing econometric tools. This approach
makes it possible to ensure the transparency of the
research procedure and show how the chosen meth-
odology aligns with the purpose of the work. The
empirical part of the study is based on annual time

Table 1. Description of variables

series for Nigeria, 1970-2024, drawn from official
secondary sources. The rate of economic growth is
used as the dependent variable, and the key explan-
atory variables are indicators of government spend-
ing on education and healthcare, divided into capital
and current spending. The data is a time series with
an annual trend.

No. |Variable Variable symbol | A priori expectations Source

1 Economic growth rate EGR Positive CBN

2 Government recurrent expenditure on GRH Positive NBS
health

3 Government capital expenditure on health GCH Positive NBS

4 Government recurrent expenditure on GRE Positive NBS
education

5 Government capital expenditure on edu- GCE Positive CBN
cation

Note: compiled by the authors

Regarding the model specification, we develop
a model that estimates the extent to which human
capital development impacts economic growth in
Nigeria. The adopted model is a modified form of
the ARDL model, which was used in Qamruzzaman
etal. (2021), with the addition of government recur-
rent expenditure on health and government recur-
rent expenditure on education as part of the inde-
pendent variables. The ARDL model is specified by
formula (1):

AEGR, = By + B,AEGR,_; +

+ B,AEGR,_, + BsAEGR,_5 +

+ B,AGCH, + BsAGRH, + BAGRE,
+ B,AGCE,_; + BgAGCE,_; +

where:

B1, B> Pn — estimated coefficients of the ex-
planatory variables;

B, — intercept;

EGR — economic growth rate;

GRH - government recurrent expenditure on
health;

GCH - government capital expenditure on
health;

GRE — government recurrent expenditure on ed-
ucation;

GCE — government capital expenditure on edu-
cation;

ECM - error correction term;

W — stochastic error term.

(1)
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The dependent variable is the economic growth
rate, while the independent variables include gov-
ernment recurrent expenditure on health, govern-
ment capital expenditure on health, government re-
current expenditure on education, and government
capital expenditure on education. These variables
are measured in billion naira. With respect to a priori
expectations, the estimated coefficients on the ex-
planatory variables are expected to be positive and
related to economic growth, as presented in Table
1. This implies that an increase in each independent
variable is expected to lead to a corresponding in-
crease in the economic growth rate. The error term
is assumed to have a zero mean and constant vari-
ance.

The autoregressive distributed lag (ARDL) tech-
nique is employed in this study because it can be
applied to variables integrated of order I(0) and I(1),
provided that none of the variables is integrated
of order I(2) (Kripfganz & Schneider, 2023). The
ARDL approach is also suitable for relatively small
sample sizes and allows the simultaneous estimation
of short- and long-run relationships. In addition, it
provides a flexible framework for incorporating lag
structures and deriving an error-correction represen-
tation from a single reduced-form equation, making
it particularly useful for analysing dynamic eco-
nomic relationships (Kripfganz & Schneider, 2023).

The dependent variable, EGR, is measured
by the gross domestic product growth rate. Previ-
ous studies have used the gross domestic product
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growth rate as a proxy for economic growth (Hen-
derson et al., 2011). The explanatory variable GRH
is an indicator of human capital development and
measures government recurrent health expenditure.
Prior studies suggest that public spending on health-
care can reduce disease burdens, improve human
capital, and enhance labour productivity. These im-
provements may, in turn, stimulate economic output
and promote higher economic growth (Yang, 2020).
Accordingly, the predicted relationship is that eco-
nomic growth will be positively impacted by gov-
ernment recurrent health expenditure (GRH).

The explanatory variable GCH is another indica-
tor of human capital development and is measured by
government health capital expenditure. The literature
shows that government capital spending on health-
care can create supportive health infrastructure, there-
by increasing access to healthcare, improving human
capital, increasing labour productivity, and leading to
higher economic growth (Yang, 2020). This suggests
a positive effect of government capital health expen-
diture (GCH) on economic growth (EGR).

The explanatory variable GCE is also used as
an indicator of human capital development and is
measured by government capital expenditure on
education. The literature shows that government
capital spending on education creates supportive ed-
ucational infrastructure, thereby increasing labour
quality, improving human capital, increasing labour
productivity, and leading to higher economic growth
(Paudel, 2023). This suggests a positive effect of
government capital education expenditure (GCE)
on economic growth (EGR).

The explanatory variable, GRE, is another indi-
cator of human capital development and is measured

COILAJIBHA A ITOJIMTUKA 1 KAYECTBO XXN3HU

by government recurrent expenditure on education.
The literature shows that government recurrent
spending on education leads to higher training and
skill acquisition, thereby improving human capi-
tal, increasing labour productivity, and promoting
economic growth (Paudel, 2023). Hence, a positive
relationship is expected between government capi-
tal expenditure on education (GCE) and economic
growth (EGR).

RESULTS

The descriptive statistics present summaries of
the individual variables. Each variable of interest
has 55 observations. It can be observed that govern-
ment recurrent expenditure on education (GRE) has
the highest mean score, closely followed by govern-
ment recurrent expenditure on health (GRH). Next is
the mean score for government capital expenditure
on education (GCE), followed closely by the mean
score for government capital expenditure on health
(GCH). The economic growth rate (EGR) recorded
the lowest mean score during the period under re-
view. Similarly, the median values showed that gov-
ernment recurrent expenditure on education (GRE)
had the highest median score, closely followed by
government recurrent expenditure on health (GRH).
Next is the median score for government capital ex-
penditure on education (GCE), followed closely by
the median score for government capital expendi-
ture on health (GCH). Economic growth rate (EGR)
recorded the lowest median score during the period
under review. Each variable consists of 55 observa-
tions (Table 2).

Table 2. Descriptive statistics of all variables for 1970-2024

Statistic EGR GCH GRH GRE GCE
Mean 2.963451 28.79388 111.2046 163.8615 38.05962
Median 3.258541 6.484600 9.980000 24.73000 10.05000
Maximum 15.32916 111.7000 667.2500 882.8100 118.6000
Minimum -13.12790 0.001000 0.020000 0.100000 0.010000
Std. Dev. 5.041257 38.98793 175.5652 242.1535 42.92918
Skewness -1.124654 1.098449 1.637117 1.491592 0.495429
Kurtosis 5.973899 2.586537 4.605950 4.084014 1.477399
Observation 55 55 55 55 55
EGR = Economic growth rate. GRH = Government recurrent expenditure on health.

GCH = Government capital expenditure on health. GRE = Government recurrent expenditure on education.
GCE = Government capital expenditure on education.

Note: compiled by the authors
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The results of the Augmented Dickey—Fuller
(ADF) unit root test were conducted to examine
the stationarity properties of the variables and to
guide the choice of an appropriate estimation tech-
nique, thereby avoiding spurious regression results.
The findings show that the economic growth rate
variable (EGR) is stationary at the level, where-
as government recurrent expenditure on education

Table 3. ADF unit root test results

(GRE), government recurrent expenditure on health
(GRH), government capital expenditure on educa-
tion (GCE), and government capital expenditure on
health (GCH) become stationary after first differ-
encing. These results suggest that the variables are
integrated of mixed orders, thereby justifying the
use of the ARDL approach (Table 3).

Variable | ADF-Sta- | Critical value | Critical value | Critical value | Order of Interpretation
tistic 1% 5% 10% integration

EGR -3.656499 -3.557472 2.916566 -2.596116 1(0) Stationary at Level

GRH 3.446237 -3.584743 -2.928142 -2.602225 I(1) Stationary at 1% difference

GCH -6.600829 -3.562669 -2.918778 -2.597285 I(1) Stationary at 1% difference

GRE 4.238247 -3.562669 -2.918778 2.597285 I(1) Stationary at 1*difference

GCE -6.008856 -3.577723 -2.925169 2.600658 1(1) Stationary at 1% difference

EGR = Economic growth rate. GRH = Government recurrent expenditure on health.

GCH = Government capital expenditure on health. GRE = Government recurrent expenditure on education.

GCE = Government capital expenditure on education.

Note: compiled by the authors

The ARDL short-run result in Table 4 shows that
the government recurrent expenditure on health vari-
able (GRH) has an insignificant short-run impact on
economic growth in Nigeria. The insignificant result
is inconsistent with Yang (2020), who argues that
government recurrent spending on healthcare can
reduce disease burden, improve human capital, and
increase labour productivity, leading to healthier,
more productive workers, higher economic output,
and higher economic growth. Also, the government
capital expenditure on health variable (GCH) has an
insignificant short-run impact on economic growth
in Nigeria. The insignificant result is also inconsis-
tent with Yang (2020), who shows that fiscal health
spending lowers disease risk, increases labour force
productivity, and increases economic output and
growth.

Furthermore, the government recurrent expen-
diture on education variable (GRE) has a positive
coefficient of 0.33 and is statistically significant at
the 5% level, indicating that GRE has a significant
positive impact on Nigeria's economic growth in the
short run. The economic significance of the result is
that a one percent increase in government recurrent
expenditure on education will increase GDP growth
by 0.33 percent in the short term. This suggests that
the fiscal authorities in Nigeria should increase and
sustain government recurrent spending on educa-

tion to stimulate short-term economic growth. The
significant positive result is consistent with Pau-
del (2023), who argues that government recurrent
spending on education leads to higher training and
skill acquisition, which improves human capital, in-
creases labour productivity, and leads to higher eco-
nomic growth.

The government capital expenditure on educa-
tion variable (GCE) has a positive coefficient of
0.23 and is statistically significant at the 5% level,
indicating a positive impact of GCE on Nigeria's
economic growth in the short run. The economic
significance of the result is that a one percent in-
crease in government capital expenditure on educa-
tion will increase GDP growth by 0.23 percent in the
short term. This suggests that the fiscal authorities
in Nigeria should increase and sustain government
capital spending on education to stimulate short-
term economic growth. The significant positive re-
sult is consistent with Paudel (2023), who argues
that government capital spending on education cre-
ates supportive educational infrastructure, thereby
increasing labour quality, improving human capi-
tal, increasing labour productivity, and resulting in
higher economic growth.

Table 4 further revealed that the coefficient of
determination is about 0.60.
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Table 4. ARDL short-run regression analysis
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Variable Coefficient Std. Error t-Statistic Prob.*
EGR | 0.46 0.16 2.93 0.01
EGR, 0.14 0.18 0.75 0.46
EGR -0.31 0.17 -1.89 0.07
GCH -0.02 0.04 -0.49 0.63
GRH -0.05 0.03 -1.59 0.12
GRE 0.33 0.14 2.31 0.01
GCE 0.23 0.08 2.89 0.01
GCE_, -0.16 0.10 -1.50 0.14
Bo 0.70 0.94 0.74 0.46
R-squared 0.60242

Adjusted R-squared 0.57661

S.E. of regression 4.13906

F-statistic 3.19869

Prob(F-statistic) 0.00712

Selected model: ARDL (3,0, 0,0, 1)

Note: compiled by the authors

This suggests that 60 percent of the fluctuation in
economic growth is accounted for by variations in
all the independent variables, while the remaining
40 percent unaccounted for is captured by the error
term. It implies the estimated model has a good fit.
The F-statistic p-value (F=0.0071) is also signifi-
cant, suggesting that all independent variables are

jointly statistically significant. Finally, the DW sta-
tistic (D-W=2.1), approximately two (2), shows an
absence of autocorrelation in the model.

The ARDL long-run result in Table 5 shows that
the government recurrent expenditure on health
variable (GRH) has an insignificant long-run impact
on economic growth in Nigeria.

Table 5. ARDL long-run regression estimation (cointegrating and long-run form)

Variable Coefficient Std. Error T-statistic Prob.
D(EGR(_,)) 0.175504 0.19075 0.920074 0.3633
D(EGR(_,)) 0.312527 0.16555 1.887834 0.0667
D(GCH) -0.02216 0.045 -0.49248 0.6252
D(GRH) -0.04549 0.02867 -1.58686 0.1208
D(GRE) 0.028686 0.02193 1.308152 0.1987
D(GCE) 0.207489 0.1095 1.894958 0.0657
CointEq(, ) -0.71796 0.20126 -3.5673 0.001

Cointeq = EGR - (-0.0309*GCH - 0.0634*GRH + 0.0400*GRE + 0.0725*GCE + 0.9726)

Long Run Coefficients

GCH -0.03087 0.06147 -0.50214 0.6185
GRH -0.06336 0.04219 -1.5019 0.1414
GRE 0.039955 0.01793 2.228823 0.0067
GCE 0.072462 0.0299 2.42269 0.003

Selected model: ARDL (3, 0, 0, 0, 1).

Note: compiled by the authors

The insignificant result is inconsistent with
Yang (2020), who argues that government recurrent
spending on healthcare can reduce disease burden,
improve human capital, and increase labour produc-
tivity, leading to healthier, more productive work-
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ers, higher economic output, and higher economic
growth in the long run. Also, the government capital
expenditure on health variable (GCH) has an in-
significant long-run impact on economic growth in
Nigeria. The insignificant result is inconsistent with
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Yang (2020), who shows that fiscal health spending
lowers disease risk, increases labour force produc-
tivity, and increases economic output and growth.

The government recurrent expenditure on edu-
cation variable (GRE) has a positive coefficient of
0.039 and is statistically significant at the 1% level,
indicating that GRE positively influence econom-
ic growth in Nigeria in the long run. However, the
coefficient is not economically significant because
a one percent increase in government recurrent ex-
penditure on education will increase GDP growth by
0.039 percent (which is equivalent to zero) in the
long term. Notwithstanding, the significant positive
result is consistent with Paudel (2023), who argues
that government recurrent spending on education
leads to greater training, which improves human
capital, increases labour productivity, and results in
higher economic growth in the long run.

Table 6. Diagnostic Analysis

The government capital expenditure on educa-
tion variable (GCE) has a positive coefficient of
0.072 and is statistically significant at the 1% level,
indicating that GCE positively influence economic
growth in Nigeria in the long run. The GCE coeffi-
cient is also economically significant because a one
percent increase in government capital expenditure
on education will increase GDP growth by 0.072
percent (which is equivalent to 0.1 percent) in the
long term. The significant positive result is consis-
tent with Paudel (2023), who argues that govern-
ment capital spending on education creates support-
ive educational infrastructure, which increases the
quality of the labour force and stimulates long-run
growth.

The reliability of the regression results from our
dynamic model was assessed using various diagnos-
tic checks, with the results presented in Table 6.

Type Diagnostic Test F-statistic Probability
Breusch-Godfrey LM Test Serial correlation 0.189909 0.8279
Breusch-Pagan-Godfrey Test (BPG) Heteroskedasticity 0.479718 0.8628
Ramsey RESET Test Specification 2.385095 0.1310
Jarque-Bera Test Normality 30.75867 0.0000

Note: compiled by the authors

The specific tests carried out are as follows. The
first test is the Breusch-Godfrey test, which checks
for serial correlation. The second test is the Breus-
ch-Pagan-Godfrey test, which checks for heteroske-
dasticity. The third test is the Ramsey Reset Test,
which checks for the validity of the model specifi-
cation. The fourth test is the Jarque-Bera test, which
evaluates the normality of the variables. These tests
were conducted to ensure the robustness of the re-
gression results. The F-statistic and probabilities
obtained indicate positivity, as they all suggest re-
jecting the null hypothesis for each diagnostic test

Table 7. Granger causality test

category. Also, the serial correlation test result
shows the absence of serial correlation as an econo-
metric problem. BPG test shows that the model is
not characterised by homoskedasticity. Ramsey RE-
SET test result justifies the model specification’s
goodness of fit as previously established, and, giv-
en that the probability values for each variable are
greater than 0.05, the Jarque-Bera test indicates that
the variables are normally distributed, with their
probability values less than 0.05.

Table 7 presents the Granger causality test result.

Null hypothesis Observation F-Statistic Prob.
GCH does not Granger-cause EGR 53 0.34049 0.7131
EGR does not Granger-cause GCH 0.38208 0.0045
GRH does not Granger-cause EGR | 53 0.16457 0.8487
EGR does not Granger-cause GRH 0.44592 0.6429
GRE does not Granger-cause EGR | 50 0.13811 0.8714
EGR does not Granger-cause GRE 0.20338 0.8167
GCE does not Granger-cause EGR | 47 0.17356 0.8413
EGR does not Granger-cause GCE 0.19424 0.8242
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GRH does not Granger-cause GCH | 53 6.13032 0.0043
GCH does not Granger-cause GRH 0.42904 0.6536
GRE does not Granger-cause GCH | 50 5.07538 0.0103
GCH does not Granger-cause GRE 1.68195 0.1975
GCE does not Granger-cause GCH | 47 3.39817 0.0429
GCH does not Granger-cause GCE 7.23286 0.002
GRE does not Granger-cause GRH | 50 0.01355 0.9865
GRH does not Granger-cause GRE 8.44250 0.0008
GCE does not Granger-cause GRH | 47 0.69807 0.5032
GRH does not Granger-cause GCE 0.32796 0.7222
GCE does not Granger-cause GRE | 44 1.18693 0.3159
GRE does not Granger-cause GCE 0.82121 0.4474

Note: compiled by the authors

The paper attempts to establish the causal rela-
tionship among the variables and the direction of the
causality, if any. The results report a unidirectional
causality between the government’s health capital
expenditure and economic growth in Nigeria. This
implies that the unidirectional causality runs from
the government’s health capital expenditure to eco-
nomic growth. In contrast, there is no bidirection-
al or unidirectional causality between economic
growth and the following independent variables:
government recurrent expenditure on health, gov-
ernment recurrent expenditure on education and
government capital expenditure on education.

In other words, past values of economic growth
do not forecast future government recurrent health
expenditure (GRH). Also, past values of government
recurrent health expenditure (GRH) do not forecast
future economic growth rates. Furthermore, past
values of economic growth do not forecast future
government recurrent expenditure on education.
Past values of government recurrent expenditure
on education also do not forecast future economic
growth rates. Economic growth does not Grang-
er-cause government capital expenditure on edu-
cation, and government capital expenditure on ed-
ucation does not Granger-cause economic growth.
This is evidenced by the p-values of the variables as
shown in Table 7 above.

CONCLUSION

In this paper, the extent to which economic
growth is impacted by human capital was examined
for the period of 1970 to 2024. The major findings
are the following. The unit root test indicated that
the economic growth rate was stationary in levels.
In contrast, the explanatory variables were station-
ary in first differences.
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The ARDL short-run results consistently indicat-
ed that fiscal capital and recurrent health spending
do not significantly affect economic growth in Ni-
geria. In contrast, government recurrent and capital
expenditure on education had a significant positive
effect on economic growth in Nigeria during the pe-
riod examined. Similarly, the ARDL long-run result
indicates that government recurrent expenditure on
health and government capital expenditure on health
had no significant impact on economic growth in
Nigeria, whereas government recurrent expenditure
on education and government capital expenditure on
education had a positive and significant impact on
economic growth in Nigeria.

Lastly, the Granger causality test results showed
a unidirectional relationship running from govern-
ment capital expenditure on health to economic
growth in Nigeria, while there is no causality be-
tween economic growth and the following indepen-
dent variables: government recurrent expenditure
on health, government recurrent expenditure on
education, and government capital expenditure on
education.

The implication of the findings is that govern-
ment capital expenditure on education and health
matters for economic growth in Nigeria, and the
government should increase its spending on these
indicators to improve human capital development
and boost economic growth. It is therefore recom-
mended that the government at all levels in Nigeria
should formulate policies aimed at boosting capital
expenditure on education and healthcare. Policy-
makers and relevant stakeholders should also initiate
measures to strengthen public-private partnerships
to increase education and health sector financing
and enhance human capital development in Nigeria.
Furthermore, policymakers should adopt appropri-
ate fiscal policy measures to address the challenges
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of insufficient health and education expenditures in
Nigeria. They should also increase budgetary cap-
ital allocation to the health and education sectors in
order to increase spending on human capital devel-
opment and stimulate economic growth in Nigeria.

This study is not without limitations. The lack
of available quarterly and monthly data for the cru-
cial variables was a limitation. Another limitation is
the lack of available data for developing a human
capital development index. Another limitation of the
study is that it did not compare Nigeria with other
developing countries.

Some suggestions for future research are of-
fered. One, future studies can use qualitative re-
search methods, such as interviews and case studies,
to provide a more nuanced understanding of how
economic growth is impacted by human capital de-
velopment in Nigeria. Two, future studies can un-
dertake comparative analyses of Nigeria with other
countries or regions to gain valuable insights into
cross-country differences in how economic growth
is impacted by human capital development. Three,
it would be interesting for future studies to evaluate
how economic growth is affected by specific health
interventions, such as vaccination programs, mater-
nal and child health initiatives, and disease preven-
tion strategies. Understanding the effectiveness of
these interventions can provide valuable insights to
policymakers.
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AHHOTALMUA

B ycnoBuMAX BbICOKOM BHELLHEM BONATUIbHOCTU U CTPYKTYPHOM YA3BMMOCTM SKOHOMUKM KasaxcTaHa BO3-
pacTaeT HeobXxoAMMOCTb OLLEEHKU MaKPOSKOHOMUYECKMX M COLManbHbIX 3GpPEKTOB AEHEKHO-KPEeaUTHOM
noAnTUKK. Llenbio gaHHOro McciesoBaHUA ABAAETCA U3YyYEeHME B3aMMOCBA3N MeXAY AEeHEXKHO-KpeauT-
HOWM NONIUTUKOMN, NOTPEBUTENBCKUM CNPOCOM, 6eAHOCTbIO U HepaBEHCTBOM A0X0A0B B KasaxcTaHe B Kpu-
3UCHbIA MU NOCTKPU3UCHBIA Nepuoabl. IMAUPUYECKUIN aHAIN3 OCHOBAH Ha KBapTa/lbHbIX MaKPO3IKOHO-
MMYECKUX AaHHbIX 32 2006—2023 rr. 1 rogoBbIX COLMANbHbIX NOKasaTenax 3a 2001-2023 rr. [Ana oueHKu
TPAHCMUCCUOHHbIX MEXaHU3MOB MCNO/Ib30BaHbl MOAE/IN BPEMEHHbIX PAAOB C /IaroBbIMM CTPYKTYpPamu 1
MHOXECTBEHHasA IMHENHanA perpeccus. PesynbTaTbl NOKa3blBakoT, YTO POCT 6a30BOM CTaBKM OKa3blBaeT CTa-
TUCTUYECKMN 3HAYMMOE Ae3nHONALMOHHOE BO3AeNCTBUE C larom ABa KBapTana (KoabouumeHT -0,059; p <
0,01) 1 cHUMKaeT TeMnbl 3KOHOMUYECKOTO POCTa C laromM Tpu KBapTana (KoadpduumeHT —0,030; p < 0,01).
JKOHOMMYECKMI POCT MONOKUTENIBHO BAUAET Ha noTpebneHne (KoadpduumeHnT 1,093; p < 0,05), Toraa Kak
MHONALMA OKa3blBaeT caepXKusatolliee Bosaeiictane (KoapopuumeHT —0,871; p < 0,10). Mony4yeHHble pe-
3y/NbTaTbl CBUAETENLCTBYOT O TOM, YTO BAUAHUE AEHEXHO-KPEAUTHOM NOIMTUKN HA COLMA/IbHbIE MOKa3a-
TE/IM HOCUT MPEMMYLLLECTBEHHO KOCBEHHbIM XapaKTep U peannsyeTca Yepes KaHasbl MHOAALUN, SKOHOMM-
YeCcKoro pocTa 1 AOXOAHOW AMHAMUKK, YTO 06OCHOBbLIBAET HEOHXOAMMOCTb KOOPANHALMM MOHETAPHbIX U
®UCKaNbHbIX MHCTPYMEHTOB ANA AOCTUMKEHUA LEeNein MHKA3UBHOMO pa3BuTUA. BbiBoabl JaHHOMO uccne-
[0BAHMA NPeaOoCTaBAAT NONTUKAM LeHHY0 MHOopMaLMio Ana pa3paboTkm cbanaHCMpPOBaHHOM AEHEXK-
HO-KPEeAUTHOW NOJIUTUKKN, KOTOPAsi OAHOBPEMEHHO 0becneynBaeT MaKPOIKOHOMMUYECKYHO CTabUIbHOCTb U1
CNocobCTBYET MHKIO3MBHOMY COLMANbHOMY Pa3BUTHUIO.

K/TKOYEBBLIE CJ/IOBA: noTpebutenbckuii cnpoc, 6a3oBas CTaBKa, SKOHOMMYECKUA POCT, UHIAALMA,
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INTRODUCTION

During periods of economic instability, mone-
tary policy plays a central role in macroeconomic
regulation by influencing inflation, economic activi-
ty, and financial conditions. Changes in the base rate
affect aggregate demand through transmission chan-
nels such as credit availability, investment activity,
and household consumption. As a result, monetary
policy decisions have important implications for
macroeconomic stabilization.

Kazakhstan represents a relevant case for study-
ing these mechanisms. As an emerging, commod-
ity-dependent economy, it is highly exposed to
external shocks, including global financial crises,
oil price fluctuations, and pandemic-related disrup-
tions. Over the past two decades, the country has
experienced several major crisis episodes — notably
the global financial crisis of 2008-2009, the oil price
shock of 20142016, and the COVID-19 pandemic
of 2019-2021 — which have significantly affected
inflation dynamics, economic growth, consumer de-
mand, and household incomes.

Despite a broad international literature on mon-
etary policy transmission, existing studies predom-
inantly focus on developed economies and empha-
size macroeconomic outcomes such as inflation
and output. Far less attention has been paid to the
social dimension of monetary policy, particularly
in emerging economies, where poverty and income
inequality persist. Moreover, the indirect nature of
monetary transmission complicates the identifica-
tion of the channels through which changes in the
policy rate ultimately affect household welfare.

The objective of this study is to examine the
relationship between monetary policy, consumer
demand, poverty, and income inequality in Kazakh-
stan during the crisis and post-crisis periods. The
analysis focuses on the impact of the base rate on
inflation, economic growth, household income dy-
namics, and distributional outcomes, with particular
attention to indirect transmission channels.

This study contributes to the existing literature
by providing a comprehensive empirical assessment
of the social effects of monetary policy in Kazakh-
stan. Unlike previous research focused on inflation
or output, this paper explicitly links changes in in-
terest rates to poverty and inequality indicators.
The analysis employs a combined-frequency data
approach, integrating quarterly macroeconomic
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variables with annual social indicators, allowing for
the identification of lagged monetary transmission
effects and longer-term social impacts.

To address these objectives, the following re-
search questions are examined:

RQI. How does monetary policy, reflected in
changes in the base rate, affect inflation, econom-
ic growth, and consumer spending in Kazakhstan
during crisis and post-crisis periods?

RQ2. Is the effect of monetary policy on con-
sumer demand primarily direct or mediated through
macroeconomic variables?

RQ3. To what extent do changes in the base rate
influence poverty and income inequality through in-
direct transmission mechanisms?

LITERATURE REVIEW

International experience indicates that crises
have different effects on demand dynamics. Global
financial crises have a negative impact on key mac-
roeconomic indicators such as GDP, employment,
and inflation, which in turn have a direct impact
on consumer demand. Lee et al. (2010) argued that
household consumption in the US fell sharply in late
2008 amid the deepening financial crisis. Personal
consumption expenditure, which exceeded 95% of
disposable personal income in 2005, fell below 92%
by the second quarter of 2009. Consistent with these
findings, Konstantinou & Corsetti (2009) showed
that consumption in the US responds only to per-
manent shocks. In contrast, temporary fluctuations
are fully smoothed out, including through external
borrowing and lending.

These studies are also supported by the work
of Gerlach-Kristen et al. (2013), who found that
during a financial crisis, household consumption
declines due to reduced permanent income, credit
constraints, and liquidity constraints. Consumption
growth slows during banking crises and post-cred-
it boom crises. High interest rates on debt depress
consumption growth in both normal and crisis pe-
riods. Building on this theme, Gerlach-Kristen and
Merola (2019) estimated a DSGE model, showing
that highly indebted households smooth their con-
sumption less during a crisis.

The impact of crises also extends to the labor
market. Financial crises have a significant negative
impact on employment and income levels, which, in
turn, has a noticeable effect on consumer demand.
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In this context, Ganong and Noel (2019) used bank
account data to find that consumer demand is high-
ly dependent on the level of unemployment benefits
and falls sharply when they are reduced. Job search
also appears to be sensitive to the level of social
support. An important finding of this study is that
households do not increase their debt levels during
periods of unemployment, thereby reinforcing the
role of fiscal stabilisers. The role of public policy is
particularly evident during a pandemic. Santacreu et
al. (2022) analyzed the role of fiscal policy during
a pandemic, emphasizing that stimulus measures
can create an imbalance between demand and sup-
ply. In turn, Vavra and Berger (2014) demonstrated
that stimulus measures have an uneven impact on
consumption across the business cycle, with the re-
sponse of spending to stimulus significantly weaker
during recessions.

Chen et al. (2021) demonstrated that offline con-
sumption in China declined by more than RMB 1.2
trillion within three months of the pandemic's onset.
As Watanabe (2020) noted, unlike natural disasters,
the pandemic has a greater impact on demand than
on supply, making consumption-stimulating poli-
cies particularly relevant. At the macro level, Farhi
& Rezza Bagaee (2020) showed that aggregate de-
mand shocks during the pandemic exert deflation-
ary pressure and reduce both real and nominal GDP.
Cerrato and Gitti (2023) found that approximately a
quarter of the post-pandemic inflation increase was
attributable to demand rather than supply factors.

Continuing with the behavioural aspects, Pista-
ferri and Jappelli (2010) emphasised that consump-
tion responds more strongly to permanent than to
temporary income changes, and that perceptions
of the nature of fiscal policy significantly affect
its effectiveness. The importance of targeted fiscal
stimulus in a liquidity-constrained environment is
confirmed by Corsetti et al. (2015) and Surico &
Andreolli (2019). Their studies show that temporary
transfers are more effective when targeted at groups
with limited savings and a high propensity to con-
sume.

Another important channel is changes in as-
set prices. Aruoba et al. (2022) and De Nardi et al.
(2011) highlighted the importance of asset price
changes (including housing and stocks) for con-
sumption. They show that a fall in asset prices di-
rectly reduces household spending, especially under
fiscal constraints.

The effects of crises also alter the distribution
of consumption across population segments. Meyer
and Sullivan (2013) showed that income inequality
increased throughout the period from 2000 to 2011,
while consumption inequality decreased in the sec-
ond half of this period. This suggests a significant
redistribution of spending across income groups. In
terms of behavioral responses to shocks, Hodbod et
al. (2021) highlighted that changes in preferences
and saving behavior have driven the persistent de-
cline in spending. In support of this, Christelis et al.
(2020) and Muellbauer (2020) highlighted the im-
pact of employment instability and limited access
to credit as key drivers of the short-term decline in
consumption.

An interesting contribution to the literature is
made by Kaplan et al. (2014), who reconsidered the
role of the “wealthy hand-to-mouth poor”. These
households, despite having assets, live paycheck
to paycheck and exhibit high income sensitivity in
consumption. Their response to shocks is similar to
that of poor households, making them an important
target group for demand-side policies.

The National Bank of Kazakhstan conducted a
study to identify the impact of macroeconomic in-
dicators on consumer demand. It was found that a
long-term relationship exists between consumer de-
mand and all significant macroeconomic variables,
except for the economically active population. Fac-
tor regression and VAR models were used to esti-
mate the parameters (Zhuzbayev & Seidakhmetova,
2019).

Empirically, monetary transmission is often stud-
ied using VAR-based impulse responses; however,
alternative approaches, such as local projections,
can provide greater robustness to model misspeci-
fication and are increasingly used in cross-country
EMDE settings. Recent evidence from emerging
markets indicates that monetary tightening reduces
output growth and inflation once exchange-rate re-
sponses are properly accounted for, and highlights
that institutional frameworks may matter more than
financial depth for the strength of transmission
(Jorda, 2005; Mishra et al., 2012; Aleem, 2010).

Thus, international experience confirms that
changes in monetary policy via the base rate affect
consumption dynamics, particularly during crisis
and post-crisis periods. A standard framework for
understanding monetary policy transmission em-
phasizes that the interest-rate channel is often rein-
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forced by financial frictions operating through the
credit channel. In particular, informational frictions
in credit markets amplify the real effects of policy
tightening through changes in the external finance
premium and borrowers' net worth, thereby strength-
ening the balance-sheet and bank-lending channels.
These mechanisms are central to the “credit chan-
nel” interpretation and the financial accelerator
framework widely used in modern macro-finance
(Bernanke & Gertler, 1995; Bernanke et al., 1999).

Recent empirical literature increasingly empha-
sizes the heterogeneous and distributional effects of
monetary policy, particularly in emerging and de-
veloping economies. Furceri et al. (2018) provided
cross-country evidence that contractionary monetary
policy shocks tend to increase income inequality in
both advanced and emerging economies, primar-
ily through labour income and employment chan-
nels. Their findings suggest that tighter monetary
conditions disproportionately affect lower-income
households. At the microeconomic level, Coibion
et al. (2017) demonstrated that monetary tighten-
ing reduces earnings and employment opportunities
for lower-skilled workers more strongly than for
high-income groups, reinforcing income dispersion.
These results highlight the indirect welfare conse-
quences of interest rate adjustments through labor
market transmission.

Financial and institutional conditions further
shape the strength of monetary transmission. Aas-
tveit et al. (2017) showed that the effects of mone-
tary policy on output and consumption are amplified
during periods of heightened economic uncertain-
ty, a feature particularly relevant for crisis-prone
emerging economies. Complementing this perspec-
tive, Harjes et al. (2020) document that monetary
policy transmission in EMDE:s is influenced more by
institutional credibility and financial frictions than
by financial depth alone, with weaker frameworks
leading to stronger real contractions following pol-
icy tightening. Synthesizing recent empirical evi-
dence, Xiang (2023) concludes that monetary pol-
icy shocks systematically affect income inequality,
with contractionary measures generally increasing
inequality in the short to medium term, especially in
economies with limited social protection and high
labor income dependence. Overall, these studies
indicate that monetary policy influences household
welfare primarily through indirect macroeconomic
channels — including employment, income dynam-
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ics, and financial constraints — rather than through
direct consumption responses. This evidence under-
scores the importance of incorporating distribution-
al outcomes into analyses of monetary transmission,
particularly in emerging market contexts.

Despite the wide range of international studies
on the macroeconomic and social effects of finan-
cial crises, the literature still lacks a comprehensive
empirical analysis of the transmission mechanisms
through which monetary policy, especially changes
in the base rate, affects consumer demand, pover-
ty, and income inequality in emerging economies.
Evidence for emerging and developing economies
suggests that institutional constraints, dollariza-
tion, limited financial depth, and low credibility of
monetary authorities may weaken monetary trans-
mission. These features can distort conventional
channels and shift the relative importance toward
the exchange-rate and bank-lending mechanisms.
Therefore, empirical identification in EMDE set-
tings should explicitly account for such structural
characteristics when interpreting estimated policy
effects (Mishkin, 2004; Harjes et al., 2020)

Most prior research focuses either on developed
countries or isolates individual channels, such as in-
flation or unemployment, without integrating their
indirect social implications. For Kazakhstan, in par-
ticular, there is a notable gap in understanding how
monetary policy interacts with structural vulnerabil-
ities — such as commodity dependence and weak so-
cial safety nets — to shape both economic and social
outcomes during crisis and recovery periods. This
study seeks to bridge this gap by providing a de-
tailed empirical assessment of how monetary policy
influences consumer behaviour and social inequali-
ty in Kazakhstan over an extended period spanning
multiple crisis episodes.

METHODOLOGY

To analyze the impact of monetary policy on
consumer demand, poverty and inequality in Ka-
zakhstan, data from official statistical sources were
used. Data availability constitutes an important con-
straint of the empirical analysis. Official statistics on
poverty and income inequality in Kazakhstan have
been available only since 2001 and are reported an-
nually. As a result, the analysis of social indicators is
necessarily limited to the period 2001-2023, while
macroeconomic variables are examined using quar-
terly data for the period 2006—-2023.

25



SOCIAL POLICY AND QUALITY OF LIFE

Despite this limitation, the available time span is
sufficient to meet the study's objectives and the ap-
plied econometric framework. The sample includes
multiple economic cycles and major crisis episodes,
including the global financial crisis, the oil price
shock, and the COVID-19 pandemic, thereby al-
lowing the capture of both short- and medium-term
transmission effects of monetary policy. Moreover,
the use of parsimonious regression models mitigates
potential issues related to sample size and degrees of

freedom, ensuring the robustness and interpretabili-
ty of the estimated relationships.

The main data were obtained from the National
Bank of Kazakhstan, the Bureau of National Statis-
tics of Kazakhstan and international financial orga-
nizations such as the International Monetary Fund
and the World Bank. The variables used to assess
the impact of the base rate on inflation, GDP, and
consumer spending are shown in Table 1.

Table 1. Variables used in assessing the impact of the base rate on inflation, GDP and consumer spending

Variable Designation Description

Base Rate, Log LINTBASE Base Rate of the National Bank of Kazakhstan (policy interest
rate) — the main monetary policy instrument of the National Bank of
Kazakhstan used to regulate credit conditions and influence inflation.

Gross Domestic Product, LGDP An indicator of economic activity that reflects the volume of goods

Log and services produced.

Consumer Spending, Log LCONSH | The total volume of household expenditure is an important indicator

of well-being.

Consumer Price Index, Log LCPI Measures the level of inflation

Investment, Log LINVEST The volume of capital investment in the economy

World Oil Price, Log LPOIL The price of oil on the world market

Savings, Log LSAVE Funds set aside by households for future expenses

Note: compiled by the authors

The analysis covers the period from 2006 to
2023 at quarterly frequency, allowing for the short-
term effects of monetary policy changes and season-
al fluctuations. The study examined the impact of

consumer spending on poverty and income inequali-
ty using annual data from 2001 to 2023, as quarterly
data were not available. The variables used in the
analysis are presented in Table 2.

Table 2. Variables used in the study of the impact of consumer spending on poverty and income inequality

Variable Designation Description

Household final consumption expenditure, LCONSH Total household expenditure is an important

logarithm indicator of living standards

Real gross domestic product, logarithm LRGDP Total output of goods and services in real terms

Real gross capital formation, logarithm LRSAVE Amount of accumulated savings adjusted for

inflation

Share of population with incomes below BELOWSL Share of population living below the poverty line

the subsistence minimum

Real income used for consumption on LRINCOMEPCPC Average real income per capita

average per capita per month, logarithm

Gini index by decile groups GINI10 Measure of economic inequality in income
distribution

Poverty depth POVDEPTH Measure of the extent of poverty in a society

Poverty severity POVSEVERITY Measure of extreme poverty among the most

vulnerable groups of the population

Note: compiled by the authors
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Before building econometric models, the data
were tested for stationarity using the Dickey-Fuller
(ADF) test to identify unit roots. To stabilize vari-
ance and eliminate long-term trends, the variables
were logarithmized, and for integrated variables,
their first differences were used. All continuous
variables are transformed to the log scale to stabi-
lise variance and reduce the influence of extreme
values. For non-stationary variables, first differenc-
es of logarithms (Alog) are used in the estimations.
This transformation allows the coefficients to be
interpreted as approximate growth rates, which is
particularly suitable for analyzing macroeconomic
dynamics and policy transmission mechanisms. In
addition, using Alog variables mitigates the risk of
spurious regression and ensures consistency of the
estimated relationships over time.

Although vector autoregression (VAR) and vec-
tor error-correction (VECM) frameworks are wide-
ly used in the literature to analyze monetary poli-
cy transmission, their application in this study is
constrained by several data-related considerations.
First, the analysis combines quarterly macroeco-
nomic variables with annual social indicators (pov-
erty and inequality measures), thereby significantly
reducing the effective sample size and rendering
joint estimation of multivariate dynamic systems
unreliable. Second, unit root and cointegration tests
indicate heterogeneous integration properties across
variables and do not provide robust evidence in fa-
vor of a stable cointegration rank for the full set of
variables required for a VECM specification. Third,
the relatively short time dimension for social indi-
cators reduces the degrees of freedom and increas-
es the risk of overparameterization in VAR-type
models. Given these limitations, the study employs
parsimonious multiple linear regression (MLR)
models with lagged explanatory variables, which
enable transparent identification of direct and indi-
rect transmission channels of monetary policy while
ensuring statistical robustness and interpretability of
the estimated coefficients.

To build econometric models, data preprocess-
ing was also performed, including the elimination of
outliers, the assessment of autocorrelation and het-
eroscedasticity, and the use of robust standard errors
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to improve the reliability of the estimates. Data on
income and consumer spending were also examined
for seasonal effects that could distort the analysis
results.

The study employed time-series models with
log-transformed variables, including autoregressive
models. In the models with quarterly data, the de-
pendent variables were ALCPI — the inflation rate,
ALGDP — the growth rate of gross domestic prod-
uct, and A LCONSH — the growth rate of consumer
spending, while in the models with annual data, BE-
LOWSL - the share of the population with incomes
below the subsistence minimum, GINI10 — the Gini
index by decile groups, POVDEPTH — the depth of
poverty, and POVSEVERITY - the severity of pov-
erty. As independent variables, we tested different
sets of the variables listed in Tables 1 and 2, as well
as their values with lags from one to three.

Overall, the chosen specification balances meth-
odological rigor with data constraints and allows for
a clear interpretation of monetary policy effects on
macroeconomic and social indicators.

RESULTS

This section presents the empirical findings on
the transmission of monetary policy to macroeco-
nomic and social outcomes in Kazakhstan. The
analysis proceeds in three stages. First, the dynamic
relationship between the base rate and key macro-
economic indicators — namely inflation, economic
growth, and consumer spending — is examined us-
ing quarterly time-series regressions with lagged
effects. Second, the indirect influence of monetary
policy on household welfare is assessed by exam-
ining the relationships among consumer spending,
income dynamics, poverty, and income inequality,
using annual data. Finally, the results are interpret-
ed in the context of crisis and post-crisis periods to
highlight the temporal structure of monetary trans-
mission. Together, these estimates provide evidence
on both the effectiveness of interest-rate policy in
stabilizing macroeconomic conditions and its pre-
dominantly indirect role in shaping social outcomes.

The dynamics of the base rate in Kazakhstan for
2015-2024 are presented in Figure 1.
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Figure 1. Schedule of decisions on the base rate 2015-2024

This period encompasses two major crises: the
decline in global oil prices and the COVID-19 pan-
demic. Kazakhstan, a country heavily dependent on
oil exports, experienced a sharp decline in global oil
prices beginning in 2014. This decline threatened
budget revenues and overall economic stability. In
response to economic shocks and falling oil reve-
nues, the Kazakhstani tenge experienced a signifi-
cant depreciation. In order to stabilize the nation-
al currency and contain inflation expectations, the
National Bank increased the base rate. As shown in
Figure 1, the base rate increased from 12% in 2015
to 16% in 2016 and then to 17%. The devaluation of
the national currency led to higher domestic prices,
particularly for imported goods, thereby contribut-
ing to inflation. The increase in the rate during this
period was intended to control inflation and limit the
loss of purchasing power among the population.

Following the transition to a floating exchange
rate in 2015, the tenge remained under pressure, ne-
cessitating stronger monetary policy to protect the
national currency and combat inflation. The ongo-
ing devaluation of the tenge has fueled inflation ex-
pectations, necessitating a policy tightening by the
central bank to prevent price increases and maintain
price stability. In the context of economic instability
and declining investment activity, it became import-
ant to maintain a balance between stabilization mea-
sures and the need to stimulate economic growth.
In early 2016, the rate was raised to 17% and main-
tained at this level to contain inflation and stabilize
the currency. By mid-2016, as strong pressure gave
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way to stabilization, the bank cut the rate to 15%.
This was done to ease pressure on the economy,
reduce borrowing costs, and stimulate business ac-
tivity and consumption. The rate cut in the second
half of the year increased the availability of lending
for businesses and individuals, which is important
for the recovery of economic activity and consumer
demand.

From 2017 to 2019, the National Bank of Ka-
zakhstan continued its policy of gradually reduc-
ing interest rates, which was part of the strategy to
restore economic growth and stimulate investment
activity in the post-crisis period. Following signifi-
cant declines in oil prices in previous years, prices
gradually recovered beginning in 2017, which had a
positive impact on Kazakhstan’s economy, increas-
ing government revenues and improving the trade
balance. With improvements in foreign trade terms
and the measures taken, the tenge has become more
stable. This reduced inflationary pressures, allowing
the National Bank to lower interest rates without
incurring a significant risk of destabilising the for-
eign exchange market. The country was gradually
emerging from economic stagnation, which also en-
couraged the central bank to ease monetary policy to
support further growth. The base rate was gradually
reduced to 9% during this period.

Improved access to credit stimulated consum-
er spending, thereby supporting domestic demand
and contributing to economic growth. The increase
in the base rate to 12% in March 2020 was a com-
prehensive response to several challenges facing
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the Kazakh economy at the onset of the pandemic.
This decision aimed to minimize the adverse effects
of the pandemic’s economic and financial shocks.
However, already in April 2020, the National Bank
reduced the base rate to support businesses, espe-
cially small and medium-sized ones, and stimulate
consumer spending. Additionally, during crises,
economic liquidity becomes a crucial factor. Re-
ducing interest rates increases the money supply in
circulation, thereby providing businesses and the
population with the necessary resources.

From July 2020 to July 2021, the base rate was
kept at 9%. For many companies and households,
the pandemic has increased the debt burden. Keep-
ing the base rate low has helped reduce the cost of
servicing existing debt, reducing the risk of defaults
and bankruptcies.

After significantly cutting interest rates in previous
years to support the economy during the COVID-19
pandemic, many countries have seen a sharp increase
in inflation. Several factors caused this:

(1) As economies began to recover from pan-
demic restrictions, increased demand met with lim-
ited supply, which contributed to rising prices.

(2) The pandemic has severely disrupted global
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supply chains, leading to shortages of many goods
and services and, as a result, higher prices.

(3) Rising prices for oil and other commodities
have also fueled inflation.

The increase in the base rate from mid-2021 to
mid-2023 was part of efforts to contain inflation
and maintain economic stability amid a gradual
post-pandemic recovery. Since August 2023, the
base rate has been gradually declining, reaching
14.75% in April 2024. Reducing inflationary pres-
sures reduces the need to maintain high interest rates
to control it. Also, lower interest rates stimulate in-
vestment in the economy and the restoration of con-
sumer demand. It is interesting to assess the impact
of base rate fluctuations on poverty and inequality. A
change in the base rate affects the economy through
various channels, and its effects on inequality and
poverty can vary significantly depending on current
economic conditions, the labor market structure,
and the availability of social programs.

Figure 2 illustrates the dynamics of the average
annual base rate and the Gini coefficient in Kazakh-
stan from 2015 to 2023, enabling a visual assess-
ment of changes in income inequality in relation to
the monetary policy stance.
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Figure 2. Dynamics of the average base rate and Gini coefficient in Kazakhstan

The Gini coefficient, which measures the level of
economic inequality, remains relatively stable over
the analyzed period, with a slight increase in 2020—
2021. This increase coincided with the period after
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the COVID-19 pandemic, when the economy expe-
rienced significant shocks and the base rate fluctuat-
ed between 9.75% and 9%. In 2022 and 2023, when
the base rate increased sharply to a maximum of
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16.75%, the Gini coefficient initially declined and
then returned to its previous level. This may indicate
that the sharp increase in rates may have initially
reduced inflation expectations and temporarily sta-
bilized incomes at lower levels, but then inequality
recovered as higher rates began to put pressure on

economically vulnerable segments of the popula-
tion.

Figure 3 presents the evolution of the average an-
nual base rate and the poverty rate in Kazakhstan from
2015 to 2023, highlighting trends in poverty dynamics
alongside fluctuations in the policy interest rate.
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Figure 3. Dynamics of the average base rate and poverty rate in Kazakhstan

The poverty rate has been increasing noticeably
since 2018, when the base rate was relatively low
(9.25% and 9%). This may be because low rates did
not generate sufficient economic growth or were
unable to offset other economic problems, such as
rising unemployment or declining income. From
2020 to 2023, despite an increase in the base rate,
the poverty rate continued to rise, reaching 5.2% in
2023. This increase in the rate was intended to con-
trol inflation. Still, it could also increase economic
pressure on people experiencing poverty by raising
the cost of borrowing and reducing access to finan-
cial resources. Increasing the base rate is typically
aimed at curbing inflation, which can quickly exac-
erbate the economic situation of low-income groups
and exacerbate inequality. However, high rates can
also slow economic growth and increase the cost of
living, thereby raising the poverty rate.

At the same time, rate cuts aim to stimulate eco-
nomic activity by making loans more affordable.

30

Still, unless accompanied by appropriate fiscal
stimulus or social programs, they may not yield the
expected reductions in poverty or inequality. This
highlights the complexity of the relationship be-
tween monetary policy and socioeconomic indica-
tors such as inequality and poverty. The effective-
ness of monetary policy in achieving social goals
depends not only on the choice of instruments but
also on the broader policy context and on the econ-
omy's structural factors. Therefore, quantitative
assessments are necessary to determine the actual
impact of monetary policy, as reflected in changes to
the base rate, on inequality and poverty.

Figure 4, which shows the behavior of real val-
ues of household consumer spending, the base rate,
gross domestic product, and the consumer price in-
dex during 2006-2023 in logarithmic terms, does
not provide grounds for concluding the influence of
the base rate on the remaining indicators.

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



LCONSH
15.0

14.8 |

14.6 4

14.4 -

14.2 -

14.0 -

13.8 |

13.6 T T1_ T T T T T T T T T T T T __T T__1T

156.2

15.1

15.0 |

14.9 |

14.8 |

14.7 -

14.6 4

14.5 T T1_ T T T T T T T T T T T T __T T_ 1T

COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

LINTBASE
3.0

2.8

2.6

2.4

2.2

2.0 4

1.8 4

1.6 T T T T T T T T T T T T T T T T
06 08 18 20 22

4.70

4.68 -

4.66 -

464 |

4.62 -

4.60 T T T T T T T T T T T T T T T T
06 08 18 20 22

Figure 4. Logarithmic dynamics of key macroeconomic indicators

Therefore, econometric calculations were per-
formed to draw conclusions based on quantitative
estimates that accounted for all indicators. Their pri-
mary objective was to assess the impact of monetary
policy on the macroeconomic indicators, particular-
ly household consumption. The study of dependen-

cies among indicators employed the least-squares
method for multiple linear regression, based on
quarterly data for Kazakhstan from 2006 to 2023.
Since all indicators considered are integrated (1),
their first differences are used in the calculations
(Table 3).

Table 3. Dependent variable A LCPI — the growth rate of the consumer price index

Independent variable Specifications
1 ) 3)
-0.3691%** -0.3122%*%*
ALCPI-T) (0.0968) (0.0545)
0.0110%* 0.0164%** 0.0166%**
ALINTBASE (0.0048) (0.0060) (0.0053)
0.0554%%** 0.0575%** 0.0567***
ALINTBASE(-1) (0.0177) (0.0206) (0.0204)
-0.0699%*** -0.0541%** -0.0593%**
ALINTBASE(-2) (0.0238) (0.0204) (0.0185)
-0.0098
ALINTBASE(-3) (0.0111)
0.0098
ALINVEST(-1) (0.0116)
Constant 0.00037 0.00018
(0.00079) (0.00095)
Number of observations 59 58 58
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R-squared 0.50

0.58 0.57

DW 2.75

2.23 2.35

*¥* p <0.01; ** p <0.05.

The last column of the table shows the robust standard errors of the coefficients.

Note: compiled by the authors

The consequences of potential heteroscedastici-
ty are accounted for. According to the estimates in
all specifications of Table 3, the coefficients of the
first difference of the base rate in the current quarter,
as well as with a lag of 1 and 2 quarters, are sta-
tistically significant. Moreover, the coefficients of
it in the current and previous quarters are positive,
and the coefficient of the increment of the base rate
with a lag of two quarters is negative. The impact
of a change in the base rate, with a 3-quarter lag,
on the inflation rate is insignificant. The result ap-
pears counterintuitive and can be explained by the
fact that the base rate appears to be higher in the
current quarter, when inflation growth is already
observed, or in the previous quarter, when inflation
growth is expected. However, the downward effect
of the base rate on the inflation rate is effective only
if its increase occurs two quarters prior to the cur-
rent quarter.

This contemporaneous and short-term positive
association reflects the endogenous response of
monetary policy to inflationary pressures rather than
a causal effect of interest rate changes on inflation.
In other words, the base rate reacts to observed or

anticipated inflation dynamics, which gives rise to
reverse causality in the current and previous quar-
ters. The causal transmission of monetary policy
operates with a delay, as captured by the statistical-
ly significant disinflationary effect of the base rate
with a two-quarter lag. Accordingly, the lagged co-
efficients provide a more appropriate basis for as-
sessing the effectiveness of monetary policy in con-
trolling inflation.

Specifications (2) and (3) of Table 3 take into ac-
count the influence of lags of the dependent variable
— the growth rate of the consumer price index (the
inflation rate). Their coefficients with a 1-quarter
lag are negative. That is, the faster the inflation rate
rose in the previous quarter, the greater the contribu-
tion to the slowdown in the current quarter. A high-
er growth rate of investments in the current quarter
also reduced the inflation rate.

Table 4 presents regression estimates of the
lagged effects of the base rate on GDP growth in
Kazakhstan, controlling for world oil prices and in-
vestment dynamics to capture the delayed transmis-
sion of monetary policy to real economic activity.

Table 4. Dependent variable ALGDP — the growth rate of gross domestic product

Independent variable Specifications
1) (0)) 3
0.0427%** 0.0457%%* 0.0412%**
ALPOIL (0.0145) (0.0130) (0.0138)
-0.0118* -0.0013
ALINTBASE(-2) (0.0065) (0.0055)
-0.0350%** -0.0297%**
ALINTBASE(-3) (0.0069) (0.0062)
-0.0163 -0.0231
ALINVEST(-1) (0.0195) (0.0188)
Constant 0.0092%** 0.0094%*%** 0.0092%**
ons (0.0015) (0.0014) (0.0015)
Number of observations 58 58 64
R-squared 0.28 0.36 0.24
DW 2.08 1.99 2.37
The last column of the table shows the robust standard errors of the coefficients.
k< 0.01; ** p <0.05.

Note: compiled by the authors
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According to Table 4, economic growth was sig-
nificantly influenced by the growth rates of oil pric-
es and the base rate, with a 3-quarter lag. A faster
rise in global oil prices and an accelerated inflow of
investment into Kazakhstan's economy contributed
to an increase in the country's economic growth rate.
Rising oil prices increase export revenues, which is
especially important for Kazakhstan, an oil export-
er, as it raises government revenues and stimulates
economic activity. Although investment growth
should contribute to economic growth by increasing
production capacity and efficiency through invest-
ments in production, infrastructure, and other sec-
tors of the economy, this effect is not observed after
a one-quarter lag. The increase in investment was
included in the equation with a one-quarter lag to
avoid simultaneity. At the same time, the change in
the oil price was included without a lag, as the world
oil price is clearly an exogenous factor influencing
the rate of economic growth in Kazakhstan.

COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

An increase in the base rate makes it difficult for
businesses to obtain loans and reduces business ac-
tivity in the country's economy. Its significant im-
pact on the rate of economic growth is manifested
with a lag. Note that in specifications (2) and (3) of
Table 4, the coefficient for the base rate with a lag
of 3 quarters is negative and significant at the 1-per
cent level. It turns out that the rate of growth in the
base rate has a negative effect on the rate of eco-
nomic growth, with a lag of 3 quarters.

As noted above, Figure 4 does not illustrate the
presence of any relationship between the base rate
and consumer spending. Cointegration relationships
were examined using the Johansen cointegration
test, however, the results did not provide robust ev-
idence of a stable long-run equilibrium among the
variables.

Table 5 presents four specifications of the equa-
tion with the dependent variable of the growth rate
of consumer spending.

Table 5. Dependent variable ALCONSH — growth rate of consumer spending

Independent variable Specifications
@ 2) 3) 4@
1.336%%*
ALGDP (0.414) ) i i
0.812*
1.093**
ALGDP(-1) - (0.435) 0.476) -
-0.186%***
ALSAVE 0.053) - )
0.099* 0.208%**
ALSAVE(-1) (0.057) (0.064)
0.017
ALINTBASE 0.052) -
-0.037 -0.065%**
ALINTBASE(-1) (0.055) (0.032)
0.026 -0.825*
ACPI (0.483) - (0.448) -
-0.871%*
ACPI(-1) - 0.504) - -
constant - _ ) 0.014%**
(0.007)
Number of observations 59 58 58 66
R-squared 0.19 0.14 0.09 0.25
DW 1.88 1.55 1.73 2.05
The last column of the table shows the robust standard errors of the coefficients.
*% p<0.01; ** p<0.05.

Note: compiled by the authors

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026

33



SOCIAL POLICY AND QUALITY OF LIFE

The first of them is unsatisfactory, since it has
a simultaneity problem, especially since the coeffi-
cient of the base rate is insignificant. To address the
simultaneity problem, all independent variables in
the second regression are lagged by 1 quarter. But
in it, too, the coefficient of the growth rate of con-
sumer spending is not significant. According to the
results presented in Tables 3 and 4, the growth rate
of consumer spending depends on the inflation rate
and the economic growth rate, with some lags. As a
result, multicollinearity occurs, as evidenced by in-
significant coefficients in the estimated regression.
In particular, the coefficient of the growth rate of the
base rate is insignificant.

Therefore, the third regression includes only two
indicators: the economic growth rate and the infla-
tion rate, lagged by 1 quarter. They convey the im-
pact of changes in the base rate on the growth rate
of consumer spending. The coefficient in the first is
significant at the 5% level and positive, whereas the
second is significant only at the 10% level and nega-
tive. Let us consider the downward effect of the base
rate on the economic growth rate and the varying
effects of the base rate on the inflation rate across
different lags. It remains unclear what the total im-
pact of the base rate on the growth rate of consumer
spending is.

GDP growth leads to an increase in income and,
accordingly, to a rise in household spending. It is

typically accompanied by increased economic ac-
tivity, which contributes to job creation and higher
wages. An increase in workers' incomes enhances
their ability to consume, thereby stimulating de-
mand for goods and services. The growth of con-
sumer spending, in turn, enhances economic growth
through the multiplier effect, as increased demand
stimulates production and investment in various
sectors of the economy. Additionally, an increase in
GDP leads to higher tax revenues, enabling the gov-
ernment to enhance social benefits, subsidies, and
infrastructure investments. These measures can fur-
ther support household income and their consumer
spending.

In the fourth regression, all estimated coeffi-
cients are significant at the 5 per cent level or higher.
Note that the coefficient for the savings growth rate
is positive. People tend to save more when they have
sufficient funds to cover their current expenses. The
coefficient in the base rate growth rate is negative.
This means that an increase in the base rate growth
rate in the previous quarter reduces the growth rate
of consumer spending in the current quarter.

The study examined the impact of consumer
spending on poverty levels and income inequality,
using annual data because quarterly data was un-
available. The results of testing the data for the pres-
ence of a unit root are presented in Table 6.

Table 6. Results of testing the hypothesis for the presence of a unit root for annual data for 2001-2023

No. |Indicator Designation Integration
1 |Household final consumption expenditure, logarithm LCONSH I(1)
- First difference ALCONSH 1(0)
2 |Real gross domestic product, logarithm LRGDP I(1)
- First difference ALRGDP 1(0)
3 |Real gross capital formation, logarithm LRSAVE I(1)
- First difference ALRSAVE 1(0)
5 | Share of population with incomes below the subsistence minimum BELOWSL 1(0)
- First difference ABELOWSL I(1)
- Second difference A’BELOWSL 1(0)
7 | Real income used for consumption on average per capita per month, LRINCOMEPCPC 1(1)
logarithm
- First difference ALRINCOMEPCPC 1(0)
8 | Gini index by decile groups GINI10 1(0)
9 |Poverty depth POVDEPTH 1(0)
10 |Poverty severity POVSEVERITY 1(0)

Note: compiled by the authors
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All attempts to identify the relationship between
per capita consumer spending and poverty and
inequality indicators have yielded almost no
significant results. The only significant linear
dependence is established for the pair of indicators:
A’BELOWSL and “LRINCOMEPCP. The robust
estimate of the coefficient for the second of them
is significant at the 5 percent level, the value of
DW = 2.38 indicates the absence of first-order
autocorrelation. The negative value of the coefticient
-92.05 can be interpreted as follows. A higher growth

COILAJIBHA S ITOJIMTUKA 1 KAYECTBO XXN3HU

rate of real income used for consumption on average
per capita reduces the increase (or accelerates the
decrease) in the share of the population with incomes
below the subsistence minimum.

The remaining regressions constructed, including
those given in Table 7, do not meet the requirements
of statistical significance. In this table, for all
regressions except the second, the DW statistics
indicate the presence of first-order autocorrelation
of the residuals.

Table 7. Dependent variable ALCONSH — growth rate of consumer spending

Independent variable Dependent variables
BELOWSL BELOWSL GINI10 POVDEPTH |POVSEVERITY
ALRINCOMEPC 147.1 -92.05%* 0.20 3.93 3.71
(149.3) (38.41) (0.13) (37.2) (14.9)
ALRGDP 0.60%*** 152.9%** 57.6%**
(0.17) (48.7 (19.5)
Constant 10.80%* 0.28%%* -0.88 -0.42
(4.39) (0.004) (1.25) (0.50)
Number of observa- 22 21 22 22 22
tions
R-squared 0.048 0.24 0.51 0.37 0.35
DW 0.24 2.38 0.69 0.75 0.70
The last column of the table shows the robust standard errors of the coefficients.
k< 0.01; ** p <0.05.

Note: compiled by the authors

The results indicate that the coefficients associ-
ated with the base rate are generally small in mag-
nitude and statistically insignificant across specifi-
cations for the poverty rate, poverty depth, poverty
severity, and the Gini coefficient. This suggests that
there is no strong direct short-term relationship be-
tween changes in the base rate and social inequali-
ty measures in Kazakhstan. At the same time, these
findings should not be interpreted as evidence of the
absence of monetary policy effects on poverty and
inequality. Rather, they point to the predominantly
indirect nature of such effects. As demonstrated in
the CPI and GDP regressions, changes in the base
rate significantly affect inflation with a lag of two
quarters and economic growth with a lag of three
quarters. Social indicators respond to these macro-
economic adjustments only with longer and more
heterogeneous delays, which reduces the likelihood
of detecting statistically significant direct effects in
reduced-form regressions. In addition, the limited
variation of official poverty and inequality indica-
tors over time, as well as the prominent role of fis-
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cal transfers and social policies in Kazakhstan, fur-
ther weakens the immediate statistical link between
monetary policy instruments and social outcomes.

The empirical results do not reveal a statistically
significant direct relationship between changes in
the base rate and indicators of poverty and income
inequality in Kazakhstan. Across all specifications,
the coefficients of the base rate remain small and
insignificant for poverty and inequality measures.
This indicates that monetary policy does not exert
an immediate measurable effect on social outcomes
within the current empirical framework. While the
base rate significantly affects inflation and econom-
ic growth with time lags, the present analysis does
not provide robust statistical evidence to quantify
indirect effects on poverty and inequality. There-
fore, any potential social impacts should be inter-
preted with caution.

Thus, calculations were performed on time series
models to identify how monetary policy affects con-
sumer demand. It was found that the base rate had a
significant impact on the behavior of household con-
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sumer spending in Kazakhstan through its impact on
the rate of economic growth and the rate of inflation
with some lags in the studied interval. In general, an
increase in the growth rate of the base rate reduced
the growth rate of household consumer spending.
An increase in the growth rate of consumer spend-
ing led to a decrease in the share of the population
with incomes below the subsistence level. Its impact
on changes in income inequality was not revealed.

CONCLUSION

The results of this study indicate that monetary
policy has a significant impact on key macroeco-
nomic indicators, including inflation, gross domes-
tic product, and consumer spending, in Kazakhstan.
The base rate, as the main instrument of monetary
policy, exhibits significant effects with a time lag.
Changes in the base rate affect economic growth
with a lag, reflecting the delayed transmission of
monetary policy to real economic activity. The im-
pact of the base rate on consumer spending is rela-
tively weak, indicating that household consumption
in Kazakhstan is driven primarily by income, em-
ployment, and social transfers.

The results indicate that the relationship between
monetary policy and poverty and income inequality
is predominantly indirect. Changes in the base rate
have a limited direct impact on social indicators,
highlighting the need for complementary policy
measures.

The findings of this study have important prac-
tical implications for economic policy in Kazakh-
stan. First, given the time lags in the transmission of
monetary policy to inflation and economic growth,
policy decisions should be forward-looking and
based on medium-term macroeconomic forecasts
rather than on short-term fluctuations.

Second, the limited direct impact of monetary
policy on poverty and income inequality suggests
that interest rate instruments alone are insufficient
to achieve inclusive growth objectives. Effective co-
ordination between monetary and fiscal policies is
required, where monetary policy ensures macroeco-
nomic stability, while fiscal and social policies tar-
get income distribution, employment support, and
poverty reduction.

Third, during crisis and post-crisis periods, a
balanced policy mix is needed to avoid excessive
tightening that may slow economic recovery and
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disproportionately affect vulnerable households.
Integrating social indicators into macroeconomic
monitoring frameworks may improve policy ef-
fectiveness and support sustainable and inclusive
growth.

Overall, the study highlights the importance of a
flexible and coordinated policy framework that takes
into account both macroeconomic stabilization and
social development objectives. This is particularly
relevant for Kazakhstan, given its dependence on
global commodity markets and exposure to external
shocks.
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ABSTRACT

This study investigates how integrated strategic communication influences the process of consensus
building and organizational readiness during digital innovation in the retail banking industry. Although
many institutions adopt digital technologies, innovation performance often remains limited due to
weak employee alignment and ineffective communication systems that fail to bridge the gap between
strategy and execution. A multiple case study design was employed, comparing a public retail banking
organization (Company A) and a private retail banking organization (Company B) that both implemented
large-scale digital innovation projects. Data was collected through document analysis, semi-structured
interviews, and surveys structured around Lancefield’s (2022) five principles of strategic communication:
comprehensiveness, personalization, timeliness, transparency, and consistency. Findings indicate that
although Company A recognized the importance of digital transformation, significant gaps were observed
between the perceived importance and the actual implementation of strategic communication mechanisms.
Employees rated the importance of communication dimensions highly (means ranging from 5.70 to 5.98 on
a seven-point scale), while the current level of implementation was evaluated considerably lower (means
between 4.08 and 4.38), revealing gaps of approximately 1.5-1.9 points. The largest gap was found in
terms of timeliness and transparency, which indicates a lack of efficiency and openness of communication
processes. Strategic communication functions as a critical mechanism linking technological innovation with
cultural and psychological alignment within organizations. The study provides valuable theoretical and
practical implications by presenting a communication-based framework for optimizing and successfully
improving digital transformation outcomes in financial institutions.
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AHHOTALUMUA

B nccnenoBaHMM aHaN3UPYETCA, KaK MHTEFPUPOBAHHbIE CTPATErMYECcKMe KOMMYHUKaL MU BAUAIOT Ha dop-
MWPOBaHME OPraHM3aLLMOHHOIO KOHCEHCYCA M FTOTOBHOCTU MEPCOHasa B YC/I0BUAX LNMPPOBbLIX MHHOBALMI
B chepe po3HMYHOro HaHKMHra. HecmoTps Ha aKTMBHOE BHeapeHMe LUPPOBbIX TEXHONOTUIN GUHAHCOBbI-
MW UHCTUTYTaMM, PE3YNbTAaTUBHOCTb MHHOBALLMIA YaCcTO OCTAETCS OFPAHUYEHHOM M3-3a HEAOCTAaTOYHOM CO-
rMacoBaHHOCTU COTPYAHUKOB U HEIPPEKTUBHBIX KOMMYHUKALMOHHbIX MEXAHU3MOB, He 0becrneynBatoLL X
CBA3KY MeXay CTpaTernen u ee peanusaument. B ctatbe ncnonbsyercs AM3aiH MHOMXKECTBEHHOIO Kelc-uc-
C/1ef0BaHMA C COMOCTaBNEHNEM FOCYAAaPCTBEHHON OpraHM3aLMmM PO3HUYHOrO HaHKMHra (KomnaHus A) u
YacTHOM opraHM3aunmn Po3HUYHOIo baHKKHra (KomnaHus B), peannsoBaBLUMX MaclITabHbIe MPOEKTbI Lnd-
poBbiX NpeobpazoBaHnin. CHop AaHHbIX OCYLLECTBAANCA NOCPEACTBOM aHAIMN3A SOKYMEHTOB, MNONYCTPYK-
TYPUPOBAHHbIX MHTEPBbLIO U AaHKETUPOBAHWUA, CTPYKTYPUPOBAHHOIO Ha OCHOBE MATM MPUHLMMNOB CTpaTe-
TMYeCcKoM KOMMYHUKaumm JlaHcodmnga (2022): KOMMNAEKCHOCTb, MEepCOHaNM3aLMA, CBOEBPEMEHHOCTD,
MPO3pPaYHOCTb M NMOCNEAO0BATE/IbHOCTb. Pe3ynbTaTbl NOKa3aau, YTO XOTA KOMMNaHMA A 0CO3HaEeT 3HAYMMOCTb
undpoBon TpaHchoOpMaLUK, BbIABAEHbI CYLLECTBEHHbIE Pa3pPbIBbl MEXAY AEKNAPUPYEMON BaXKHOCTbIO U
baKTUYecKol peanmsaumelrt MexaHM3MOB CTPATErMYEeCKOM KOMMYHUKALMKU. COTPYAHUKN BbICOKO OLLEHWUIU
3HAYMMOCTb KOMMYHMKALLMOHHbIX U3MEpPEeHUii (cpeaHue 3Ha4eHus BapbmpoBanuck ot 5,70 o 5,98 no ce-
MWBaNNbHOW LKane), TOraa Kak TeKYLUI YPOBEHb X peannsaLmm bbia oLeHeH 3HaUNTEIbHO HUMKe (cpea-
HWe 3HayeHuA ot 4,08 o 4,38), uTo CBMAETENbLCTBYET O paspbiBe npumepHo B 1,5-1,9 6anna. Hanbonbunit
pa3pblB 3aPMKCMPOBAH NO NMOKa3aTeNAM CBOEBPEMEHHOCTM M NPO3PAYHOCTH, YTO YKa3blBaeT Ha HeAOoCTa-
TOYHYH ONEPaATUBHOCTb U OTKPbITOCTb KOMMYHUKALMOHHbIX NpoueccoB. CTpaTernyeckas KOMMyHUKaLma
BbICTYMAET KPUTUUYECKN BaXKHbIM MEXAaHW3MOM, CBA3bIBAIOLMM TEXHONOTMYECKME MHHOBALMU C KY/AbTYp-
HOW M NCUXO/IOMMYECKOM COrNIaCOBaHHOCTbIO BHYTPY OpraHmn3aumnn. MccnegoBaHe BHOCUT TEOPETUUECKUIA
M NPaKTUYECKMIA BKAAL, Npeasiaras KOMMYHUKALMOHHO-OPUEHTUPOBAHHYIO PaMOYHYIO MOAE/b /1A NOBbI-
LweHns 3bdEeKTUBHOCTM U YCNELIHOCTU LMdppoBoi TpaHchopmaLumm B GUHAHCOBLIX MHCTUTYTaX.

K/MKOYEBBLIE CJ/IOBA: 6aHK, pO3HWYHbIN GAHKMHI, DGAHKOBCKAs MpaKTUKa, UMPPOBble WHHOBALMW,
undpoBan cTpaTerusa, ctpatermyeckas KOMMyHMUKaums, GopmMmUMpoBaHME KOHCEHCYCA, OpraHn3aLnoHHbIe
N3MEHEHMUA.
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INTRODUCTION

The advancement of digital technologies has
brought about a paradigm shift across all domains
of modern business management. Technological
innovations, represented by Artificial Intelligence
(hereinafter — Al), Big Data, Blockchain, Cloud
Computing, and the Internet of Things (hereinafter
—1oT), have fundamentally reshaped not only firms’
value chains but also their organizational culture,
structure, leadership, and decision-making process-
es (Verhoef et al., 2021). Among industries, the fi-
nancial sector is a representative example in which
digital technology serves as the core infrastructure
for service delivery. In this sector, the digitisation
of customer interfaces and data-driven management
practices has become essential sources of compet-
itiveness. However, the establishment of techno-
logical infrastructure alone does not guarantee suc-
cessful innovation. Matt et al. (2015) defined Digital
Transformation (DT) not as the mere adoption of
technology but as an integrated process of redesign-
ing organizational strategy, processes, resources,
and culture. They argued that technology-oriented
approaches are insufficient to achieve genuine inno-
vation outcomes.

The reason many organizations fail to achieve
expected innovation performance lies less in “tech-
nological failure” and more in the lack of organi-
zational consensus (Wessel et al., 2021). Without
shared understanding and mutual trust among orga-
nizational members regarding the necessity and di-
rection of change, even the most sophisticated strat-
egies encounter resistance during implementation.
Kotter (1996), in his eight-step model of change,
emphasized that forming a sense of urgency and de-
veloping a shared vision are the first two essential
stages without which subsequent changes become
meaningless. In this context, consensus building is
not merely an outcome of communication but a pre-
requisite for organizational survival and innovation.

In particular, the financial industry places a high
premium on public trust and institutional stability.
Consequently, employees in this sector tend to ex-
hibit greater psychological resistance to change than
those in other industries. The introduction of new
technologies or reengineering of business process-
es is often closely tied to risk management, lead-
ing employees to experience anxiety rather than
confidence about change (Schein, 2010). Therefore,
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transparent and strategic communication about the
rationale, goals, and concrete processes of change is
essential to the successful implementation of digital
innovation. However, existing research has largely
examined digital transformation from a technologi-
cal or managerial perspective, often overlooking the
communicative processes through which organiza-
tions build shared understanding and commitment
to change. This study addresses this gap by empha-
sizing strategic communication as a critical enabler
of digital innovation in retail banking.

Against this backdrop, this study investigates
how strategic communication affects consensus
building and change receptivity during digital trans-
formation in the retail banking industry. Forman and
Argenti (2005) identified strategic communication
as a critical mechanism for internalizing organiza-
tional vision, reputation, and brand identity among
employees. Men and Bowen (2017) empirically
demonstrated that the quality of internal commu-
nication enhances trust, commitment, and engage-
ment, thereby improving strategic execution. Build-
ing on these insights, the present study analyzes
the structural relationship between components of
strategic communication and the driving forces of
digital innovation.

The objectives of this study are threefold. First,
it aims to identify the key components of strategic
communication in the process of digital innovation.
Second, it compares and analyzes the communica-
tion structures of public and private financial institu-
tions to uncover differences arising from organiza-
tional characteristics. Third, it empirically examines
the effects of communication quality on innovation
performance, using Lancefield’s (2022) five prin-
ciples of strategic communication as the analytical
framework.

By extending the discussion of innovation be-
yond technological aspects to include human and
organizational communication structures, this study
highlights the importance of psychological align-
ment and consensus building among organizational
members. Ultimately, it provides practical insights
for developing successful digital transformation
strategies within the financial industry. Thus, this
study investigates how integrated strategic commu-
nication influences the process of consensus build-
ing and organizational readiness during digital inno-
vation in the retail banking industry.
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THEORETICAL BACKGROUND

Digital innovation refers to the process of re-
defining a firm’s products, services, processes, and
business models through the utilization of informa-
tion technology (Yoo et al., 2010). Bharadwaj et
al. (2013) defined a digital business strategy as “a
strategic innovation based on the convergence of
information, computing, communication, and con-
nectivity,” emphasizing that IT strategy should no
longer function as a subordinate element but as the
central driver of corporate strategy. This transforma-
tion requires organizations to shift from traditional
function-oriented structures toward more integrated,
platform-based configurations.

Verhoef et al. (2021) conceptualized digital
transformation as “a complex process arising from
the interplay of technological, organizational, and
cultural factors,” arguing that technological invest-
ment alone cannot ensure successful transformation.
Warner and Wiger (2019) interpreted this process
as a form of strategic renewal, emphasizing that the
essence of change lies not in adopting new technolo-
gies but in transforming organizational mindsets and
leadership behaviors. Furthermore, the integration
of digital transformation into distribution functions
allows organizations to improve operational effi-
ciency through lower costs and enhanced resource
management (John et al., 2025).

Schein (2010) distinguished three levels of or-
ganizational culture artifacts, shared values, and
underlying assumptions. Digital innovation, which
requires transformation at the level of underlying
assumptions, demands communication mechanisms
that directly influence employees’ belief systems.
Therefore, the success of technological innovation
depends on concurrent changes in organizational
culture and members’ cognitive frameworks, and
strategic communication serves as the mediating
mechanism that facilitates this alignment.

The essence of organizational change lies in
changing people. Consensus and psychological
readiness are foundational conditions for any suc-
cessful transformation (Burnes, 2017). Kotter’s
(1996) model explicitly emphasizes the creation of
consensus in the early stages of change. The first
step involves establishing a sense of urgency, while
the second focuses on building a shared vision that
enables members to internalize collective goals.

Similarly, Prosci (2018) ADKAR model con-
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ceptualises change at the individual level, asserting
that unless awareness and desire are first estab-
lished, subsequent stages, knowledge, ability, and
reinforcement cannot function effectively. Hence,
consensus serves as both the starting point and the
sustaining factor of change management.

Forman and Argenti (2005), through qualitative
research on the role of internal communication in
strategy execution, argue that the communication
function should be redefined as a central organi-
zational capability. Men and Stacks (2013) also
demonstrate that leadership style and the quality of
internal communication significantly influence em-
ployees’ perceptions of organizational reputation
and their commitment levels. Welch and Jackson
(2007) position communication as the cornerstone
of stakeholder relationship management, emphasiz-
ing that transparent information flow enhances orga-
nizational trust.

In this context, within the environment of digi-
tal transformation characterized by high uncertainty
and complexity, organizations must establish strate-
gic communication structures that enable members
to clearly understand and emotionally accept the di-
rection and rationale for change.

Clampitt et al. (2000) proposed five communi-
cation strategies effective under conditions of un-
certainty and highlighted that a participative com-
munication strategy exerts the most positive impact
on organizational trust and innovation receptivity.
They emphasize that leaders should not monopo-
lize information during change processes but should
instead design transparent systems that encourage
open feedback and shared decision-making. Men
and Bowen (2017), in their work Excellence in In-
ternal Communication Management, identify four
key elements of effective internal communication
- transparency, consistency, participation, and fair-
ness, which correspond directly with Lancefield’s
(2022) five principles of strategic communication.
From Schein’s (2010) cultural perspective, strate-
gic communication is not merely the transmission
of information but an embedding mechanism of or-
ganizational culture. It represents a deep learning
process through which organizational values are
internalized via repeated dialogue and feedback.
Accordingly, strategic communication plays a piv-
otal role in transforming employees from passive
receivers of change into active co-creators of orga-
nizational transformation.
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Based on the above, it can be stated that mod-
ern research on digital transformation in the bank-
ing sector demonstrates a high level of theoretical
and empirical elaboration of technological aspects
of innovation. The focus is on the implementation
of fintech solutions, digital platforms, process auto-
mation, data analytics, and omnichannel strategies.
In this area, digital transformation is primarily in-
terpreted as a technological and operational process
aimed at improving efficiency, reducing costs and
strengthening the competitive position of financial
institutions.

At the same time, the concept of strategic align-
ment is actively developing in strategic manage-
ment, which assumes consistency of digital strategy,
business model, organizational structure and pro-
cesses. However, strategic alignment is more often
viewed through the prism of formal management
mechanisms, performance indicators, and process
architecture, while communication mechanisms that
ensure employee consistency remain insufficiently
disclosed. Research on organizational change high-
lights the importance of leadership, organizational
culture, and staff resistance management in the con-
text of transformation. At the same time, strategic
communication is usually considered as a tool for
accompanying changes, rather than as an indepen-
dent system-forming factor that forms organiza-
tional consensus and psychological readiness for
innovation. As a result, the behavioral and cognitive
dimensions of strategic alignment often remain out-
side the scope of a comprehensive analysis.

Despite the considerable volume of publica-
tions, literature remains fragmented: technological,
strategic, and behavioral levels of analysis are rare-
ly integrated into a single model. Communication
is not included in the structure of digital transfor-
mation as a key mechanism for connecting strate-
gy and its practical implementation. There are no
empirical sound models that allow quantifying the
discrepancy between the perceived importance of
strategic communication and the actual level of its
implementation. Comparative research in the bank-
ing sector is particularly limited, comparing various
organizational contexts, including public and pri-
vate structures. Thus, there remains a theoretical and
methodological gap in the scientific field related to
the insufficient integration of strategic communica-
tion in the digital transformation model and a poorly
developed analysis of organizational consensus as a
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result of strategic alignment. The present study aims
to bridge this gap by considering strategic commu-
nication as a connecting mechanism between tech-
nological innovation, cultural transformation, and
employees' psychological readiness for change.

CONCEPTUAL FRAMEWORK AND
RESEARCH DESIGN

Conceptual Framework

Lancefield (2022) observed that many organi-
zations fail to execute their strategies successfully
because employees neither fully understand nor re-
member the strategies that have been formulated.
The same applies to the execution of digital inno-
vation strategies. Effective strategic communication
enhances organizational alignment, resource allo-
cation, and behavioral change, thus increasing the
likelihood of strategic success.

He proposed five fundamental principles of ef-
fective strategic communication such as compre-
hensiveness, personalisation, timeliness, transpar-
ency, and consistency.

Comprehensiveness refers to conveying the en-
tire strategic narrative rather than communicating
only selected parts. This includes articulating the
vision, desired future state, expected impacts on
customers and society, areas of strategic focus, key
change elements during implementation, perfor-
mance indicators, and the assumptions and rationale
underlying the strategy.

Personalization involves linking the organiza-
tion’s strategy to individual roles, competencies,
and performance, thereby creating personal mean-
ing and ownership. If employees are left wonder-
ing, “What does this strategy have to do with my
work?”, the strategy's execution is unlikely to suc-
ceed. Timeliness emphasises delivering messages
through appropriate formats and channels at the
right time, tailored to each stakeholder group and
situational context.

Transparency requires that strategic informa-
tion not be monopolized by top management but
be shared openly with all members. Recent stud-
ies have shown that transparency and openness in
strategic communication significantly increase em-
ployees’ strategic understanding and participation in
implementation.

Consistence underscores that strategic commu-
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nication must be continuous and repetitive. Regu-
lar communication sequences for each stakehold-
er group reinforce strategic messages and prevent
regression to old behaviors once change initiatives
have been launched. In the absence of follow-up
communication, employees tend to revert quickly to
existing practices.

IKEA actively employed visual communication
tools to comprehensively convey its digital transfor-
mation strategy. The company aimed to ensure that
all employees, including internal sceptics, clear-
ly understood how digitalisation was linked to the
existing business model and how it created oppor-
tunities for revenue and customer expansion. For
instance, IKEA produced an animated video titled
“Shop with Laura”, which vividly illustrated how
online—offline integration would affect customer
behavior and how digitalization would transform
employee roles and workflows. This approach ef-
fectively fostered organizational consensus regard-
ing the digital strategy.

Coca-Cola, before initiating its digital innova-
tion program, conducted in-depth interviews with
employees at various levels to assess their needs
and concerns. Based on these insights, the company
customized communication messages and training
content by job grade. This case demonstrates how
personalization in strategic communication can re-
duce anxiety and enhance employees’ readiness for
change. Additionally, Coca-Cola implemented ap-
proximately 15 hours of e-learning for pre-transfor-
mation training. It provided key information about
the upcoming changes approximately one month
before the field application, thereby ensuring suffi-
cient time for learning and preparation. Job-specif-
ic training programs further exemplified the com-
pany’s phased communication system centered on
timeliness.

DBS Bank subdivided its operations into eight
functional areas—from customer service to back-of-
fice processes and systematically identified opportu-
nities for digital transformation within each domain.
This granularity allowed the design of communica-
tion strategies tailored to each department’s charac-
teristics while ensuring transparency in the process.
The bank also expanded employee roles beyond
traditional customer call handling to digital respon-
sibilities, such as live chat and social media man-
agement, supported by ongoing training and com-
munication. These ongoing communication efforts

fostered employee participation and led to measur-
able improvements in service quality.

Following Yin’s (2018) methodological guide-
lines, this study employs a multiple case study de-
sign to compare how the concept of strategic com-
munication operates across different organizational
types—specifically between a public and a private
financial institution. The goal is to derive theoretical
generalizations regarding the role of strategic com-
munication in digital transformation.

Research Design

The research subjects are two retail banking
organizations: Company A (a public financial in-
stitution) and Company B (a private financial in-
stitution). Both organizations have implemented
large-scale digital innovation projects within the
past three years. Company A is characterized by a
regulation-oriented and stable organizational cul-
ture, whereas Company B emphasizes agility and
experimentation, making their contrasting contexts
ideal for comparative analysis.

Data collection proceeded in three stages. The
first stage is document analysis. Internal strategy
documents, training materials, disclosure reports,
and media interviews were analyzed to understand
each organization’s digital innovation context. The
second stage is semi-structured Interviews. In-depth
interviews were conducted with key stakehold-
ers from both institutions. The interview questions
were designed based on Lancefield’s five principles
of strategic communication. The third stage is sur-
vey: A structured questionnaire was administered to
employees, particularly in Company A, where con-
sensus-building capacity was identified as weaker—
to measure perceptions across the five dimensions
of strategic communication. Company A is a public
institution providing retail banking services centred
on deposits and insurance. Like other financial insti-
tutions, it has pursued digital innovation by contin-
uously introducing new technologies necessary for
the provision of financial services. However, com-
pared with private-sector institutions, Company A
exhibits a slower rate of technological adoption and
a narrower scope of application.

To ensure methodological validity and increase
the reliability of the results, the principle of data
triangulation was applied in the study. The use of
several sources of information - document analysis,
semi-structured interviews, and a questionnaire
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survey - made it possible to compare qualitative
and quantitative data and minimize the risk of one-
sided interpretation. This combined approach has
provided a deeper understanding of communication
processes in the context of digital transformation.
Additionally, a comparative case analysis was used
to identify structural differences between a public
and a private organization. This made it possible to
strengthen the analytical validity of the study and
formulate theoretically sound conclusions about
the role of strategic communication in building
organizational consensus.

EMPIRICAL FINDINGS

The communication process during Company
A’s digital innovation can be categorized into three
stages: (1) the planning stage for system introduc-
tion, (2) the system development stage, and (3) the
system operation stage.

At the planning stage, it was found that the
headquarters often lacked sufficient procedures for
collecting input from branch offices. In large-scale
system projects, such as the next-generation finan-
cial system, however, partial participation by branch
departments was occasionally incorporated into the
planning process.

During the system development stage, branch

Table 1. Survey items on the strategic communication
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employees often found it difficult to grasp the con-
crete content of the new system or the changes to
their work processes until the late phase of develop-
ment, when detailed manuals were finally distribut-
ed. Typically, branch offices prepare for upcoming
changes by reviewing the manuals provided toward
the end of system implementation. In contrast, ques-
tions and feedback regarding the new system are
communicated to headquarters or the IT department
on an ad hoc basis. During system operation, when
operational issues arose while using the new system,
employees typically contacted headquarters or the
IT department by phone to resolve them. In certain
cases, issues and improvement needs identified at
branch offices were systematically documented and
reported to headquarters, and such structured com-
munication was found to enhance overall communi-
cation effectiveness within the organization.

Based on Lancefield’s five principles of effective
strategic communication, a survey questionnaire
was developed to assess employees’ perceptions. To
complement the qualitative observations, a quantita-
tive assessment was conducted to evaluate employ-
ees’ perceptions of communication practices. The
survey items consisted of five dimensions compre-
hensiveness, personalization, timeliness, transpar-
ency, and consistency, each dimension containing
two or three items, as shown in Table 1.

Dimension

Survey item

The organization provides sufficient explanation of the reasons for introducing the new

system.

Comprehensiveness

The organization offers training or demonstrations to show how existing work processes will
change with the introduction of the new system.

Opinions from frontline departments are collected during the planning stage of the new

system.

User-friendly manuals or reference materials are provided to help employees easily under-
stand the new system.

Personalization

Training programs are offered to help employees effectively apply the new system in their

work.

Manuals and relevant information about the new system are provided at an appropriate time.

Training on the new system is conducted at a suitable time before implementation.

Timeliness

When problems occur while using the new system, employees can immediately receive
assistance from headquarters or the IT department.

Open communication channels are maintained so that employees can easily share ideas and

ask questions.

Transparency

Progress updates and developments following the introduction of the new system are shared

with employees.
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Procedures are in place to collect feedback and improvement suggestions related to the
newly introduced system.

Consistency

The organization makes continuous efforts to reflect employees’ feedback and improvement
suggestions after the system has been introduced.

Note: compiled by the author

Branch employees of Company A were asked to
rate the perceived importance of each communica-
tion dimension for future digital innovation projects
and to evaluate the current level of communica-

tion based on past experiences, using a seven-point
Likert scale. Data was collected via an online sur-
vey, yielding 91 usable responses for the final anal-
ysis. The analysis results are presented in Table 2.

Table 2. Survey results on the strategic communication

q ] Level
Dimension Survey Item Importance (Mean) (Mean)
Sufficient explanation of the reasons for
. . 5.63 4.10
introducing the new system
. Training or demonstrations showing how
Comprehensiveness . 5.65 5.70 4.23 4.14
work processes will change
Collection of fronth.ne opinions during the 582 410
planning stage
Provision of user—frlendly. manuals and 578 432
reference materials
Personalization — 5.80 433
Training programs to help employees
. 5.81 4.34
effectively use the new system
Manuals provided at an appropriate time 6.05 4.18
Timely training programs before imple- 532 413
Timeliness mentation : 5.98 . 4.19
Immediate assistance ayallable when 6.05 426
problems arise
Operation of open Ii:é)lrsnmumcatlon chan- 580 410
T . . 5.8 4.08
ransparency Sharing of progress updates following !
i . 5.95 4.05
system implementation
Consistency . P £8 5.90 4.38
Continuous efforts to reflect employees’ 592 441
improvement suggestions ) '

Note: compiled by the author

The findings indicate that branch employees of
Company A perceive all five dimensions of stra-
tegic communication as highly important in the
digital innovation process-Comprehensiveness
(M=5.70), Personalization (M=5.80), Timeliness
(M=5.98), Transparency (M=5.87), and Consisten-
cy (M=5.90). However, the current implementation
levels across all five dimensions were rated as only
moderate: Comprehensiveness (M=4.14), Personal-
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ization (M=4.33), Timeliness (M=4.19), Transpar-
ency (M=4.08), and Consistency (M=4.38). Com-
pared with their perceived importance, these lower
scores indicate a clear gap between the desired and
actual states of strategic communication within
Company A.

To better illustrate the magnitude of the discrep-
ancy, Table 3 presents the calculated gap between
perceived importance and actual implementation.
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Table 3. Gap between perceived importance and implementation of strategic communication (Company A)

Dimension Importance (Mean) Implementation (Mean) Gap
Comprehensiveness 5.70 4.14 1.56
Personalization 5.80 4.33 1.47
Timeliness 5.98 4.19 1.79
Transparency 5.87 4.08 1.79
Consistency 5.90 4.38 1.52

Note: compiled by the author

Company B established a highly integrated col-
laborative structure involving three major domains
Digital Strategy, Information Technology (IT), and
Business Operations - to drive digital innovation.
The core axis of communication in digital transfor-
mation projects was the close interaction between
the IT department and business units, supplemented
by additional coordination among IT planning and
development teams and between headquarters and
branch offices.

For large-scale projects, Task Force Teams
(TFTs) were organised to ensure the joint partic-
ipation of IT departments, headquarters units, and
branch offices from the early planning stage. This
structural collaboration served as a critical founda-
tion for aligning strategic intent and execution logic
across the organization, thereby facilitating an inte-
grated approach to digital innovation.

Company B emphasized comprehensiveness in
its strategic communication throughout the digital
innovation process. In large-scale system develop-
ment projects, TFTs were formed to ensure that all
relevant departments shared a common understand-
ing of the strategic background, objectives, and ex-
pected outcomes of system implementation. This
approach strengthened employees’ strategic com-
prehension from the initial stage and helped mini-
mize resistance during later implementation phases.
Communication about process changes was carried
out in a phased manner. First, IT and business mem-
bers involved in the planning stage disseminated
their clear understanding of the upcoming process
changes internally. Second, upon completion of the
planning stage, the overall direction of change was
officially communicated to all employees through
formal documentation. Third, during the develop-
ment and testing stages, the organization utilized
demonstrations, manuals, and training programs
to convey more detailed and practical information
about workflow changes. This progressive and com-
prehensive communication structure enabled em-
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ployees to gradually assimilate the intended changes
in an informed and structured manner.

In addition to standardized formal communica-
tion, Company B actively implemented personalized
communication tailored to departmental charac-
teristics. Formal communication included manuals
and official documents, online video training, and
scenario-based simulations, utilizing multiple chan-
nels such as the intranet bulletin board, document
circulation system, and video conferencing tools.
Some departments supplemented these efforts with
customized educational videos, internal broadcast-
ing, or YouTube-based content, allowing informa-
tion to be delivered in a more familiar and engaging
format. Such personalization enhanced employees’
comprehension and emotional connection to the dig-
ital transformation agenda, contributing to smoother
adoption across diverse functional areas.

From a timeliness perspective, Company B
structured its strategic communication into sequen-
tial phases. During the planning and design stages,
communication focused on articulating the strategic
direction and purpose of system introduction. In the
development and testing stages, attention shifted to
explaining the operational details and practical im-
pacts on employees’ workflows. After implementa-
tion, various events and programs were organized
to encourage the effective use of the new system.
Moreover, informal communication between IT,
headquarters, and branch departments was highly
active, complementing formal channels. These re-
al-time interactions accelerated problem-solving
processes and fostered mutual trust among employ-
ees, reinforcing organizational agility during the
transition.

Company B demonstrated a strong commitment
to transparency by producing and sharing video con-
tent that documented both the system development
process and post-implementation updates through
the company’s internal broadcasting channel. Addi-
tionally, initiatives such as system adoption events,
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feedback collection programs, and employee reward
schemes were implemented to encourage active par-
ticipation and bidirectional feedback. Early-stage
system issues and their corresponding solutions
were promptly communicated to reduce uncertainty
and maintain organizational confidence throughout
the transition process.

The consistency of Company B’s communica-
tion was maintained through a variety of mecha-
nisms. Real-time communication channels, includ-
ing phone consultations, quick memos, and internal
Q&A boards, were established to facilitate continu-
ous dialogue. An ongoing feedback collection sys-
tem was operated to support continuous improve-
ment of newly implemented systems. Furthermore,
through on-site branch audits conducted every three
to six months, system enhancement requirements
were gathered and jointly reviewed by IT and busi-
ness departments to determine feasible updates.
This sustained communication framework substan-
tially contributed to the stable institutionalization
and long-term improvement of the digital systems,
ensuring that digital innovation was embedded as a
continuous organizational capability rather than a
one-time initiative.

CONCLUSIONS

This study conducted a multiple case analysis
of two retail banking organizations to explore how
strategic communication can foster organization-
al consensus in digital innovation, particularly in
organizations where transformation performance
remains suboptimal. The analysis revealed a con-
sistent pattern: while Company A exhibited a strong
awareness of the future importance of strategic
communication (average score above 5.8 on a sev-
en-point Likert scale), its current communication
practices were rated substantially lower (around
4.2 on average). This discrepancy indicates that al-
though employees understood and valued the need
for digital transformation, insufficient information
flow and limited front-line participation hindered
the formation of shared understanding and align-
ment within the organization.

First, with respect to comprehensiveness, em-
ployees at Company A perceived that operation-
al feedback from field units was insufficiently re-
flected during the planning stage. This gap between
policy design and practical needs has intensified

the misalignment between strategy and execution.
Therefore, it is necessary to institutionalize the par-
ticipation of field employees within standardized
project planning processes. Embedding a system-
atic mechanism for field-level feedback from the
planning phase would ensure stronger coherence
between strategic direction and operational change
during digital transformation.

Second, personalization emerged as a key de-
terminant of consensus-building. Both surveys and
interviews confirmed that employees sought a clear-
er understanding of how their individual roles and
tasks would change. Hence, beyond generic organi-
zation-wide training, it is essential to establish dif-
ferentiated and simulation-based training systems
tailored to specific job functions and skill levels.
Particularly in financial service roles characterized
by frequent system updates, personalized learning
materials and hands-on training can enhance em-
ployees’ engagement, comprehension, and accep-
tance of change.

Third, timeliness was found to be a critical vari-
able influencing the speed of digital transformation
adoption. While the provision of manuals at an ap-
propriate time (mean importance score of 6.05) was
rated as the most significant item, its current imple-
mentation received a relatively low score (4.18).
This suggests that last-minute, one-way commu-
nication before change implementation fails to en-
able employees’ timely understanding. To address
this, organizations should establish rapid-support
communication systems—such as Al chatbots, in-
formation centers, and real-time training video plat-
forms—to ensure timely and accessible knowledge
transfer throughout the change process.

Fourth, in terms of transparency, insufficient
sharing of project progress and information asym-
metry between headquarters and field offices were
identified as major barriers to consensus-building in
Company A. To overcome this, organizations should
move away from top-down communication and in-
troduce open feedback channels (e.g., digital forums
or real-time Q&A boards), encouraging employees
to participate as co-creators in the innovation pro-
cess rather than passive recipients.

Fifth, consistency was evaluated as a crucial
foundation for sustaining digital transformation in
the long term. A significant gap was observed be-
tween employees’ perceived importance (5.9) and
the current level of practice (4.4), suggesting a lack
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of structured post-implementation feedback and im-
provement mechanisms. Therefore, organizations
should institutionalize performance monitoring and
iterative feedback loops even after project comple-
tion, establishing a cyclical communication struc-
ture that continuously reinforces learning, adapta-
tion, and improvement.

In summary, the success of digital innovation
extends beyond technological infrastructure—it
fundamentally depends on psychological and orga-
nizational consensus among members. This study
empirically demonstrates the necessity of a strategic
communication model built upon five key dimen-
sions: comprehensiveness, personalization, timeli-
ness, transparency, and consistency. By articulating
how these communicative elements mediate the
alignment between technological and cultural trans-
formation, the study provides both theoretical and
practical implications for enhancing digital inno-
vation outcomes in the financial sector. Future re-
search should expand on these findings by designing
a quantitative communication framework that mea-
sures consensus-building effectiveness across hier-
archical levels and departments, thus contributing
to a deeper understanding of communication-driv-
en digital transformation in complex organizational
systems.

This study contributes to both theory and practice
by positioning strategic communication as a core
mechanism of successful digital transformation. It
extends existing digital innovation research by high-
lighting communication not merely as a supporting
process but as a structural enabler of organizational
alignment and cultural adaptation. For practitioners,
the findings emphasize the importance of establish-
ing transparent and continuous communication sys-
tems that integrate employee feedback throughout
the transformation process. The proposed five-di-
mensional communication model can serve as a
practical framework for financial institutions to as-
sess, design, and improve their internal communica-
tion strategies, thereby enhancing consensus, trust,
and engagement across all organizational levels.

Despite its contributions, this study has sever-
al limitations. First, as a qualitative multiple case
study focusing on two financial institutions, the
findings may not be generalizable to all industries
or cultural contexts. Future research should employ
quantitative or mixed-method approaches to statis-
tically examine the relationships among communi-
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cation quality, consensus formation, and innovation
performance. Second, because digital innovation is
an evolving process, longitudinal studies are rec-
ommended to track how communication practices
change over time and impact the sustainability of
transformation.

AUTHOR CONTRIBUTIONS

Conceptualization and theory: GK; research design:
GK; data collection: YK; analysis and interpretation:
GK; writing draft preparation: GK; supervision: GK;
correction of article: GK; proofread and final approval
of article: GK. All authors have read and agreed to the
published version of the manuscript.

REFERENCES

Argyris, C., & Schon, D. A. (1996). Organizational
learning II: Theory, method, and practice. Reading, MA:
Addison-Wesley.

Bharadwaj, A., El Sawy, O. A., Pavlou, P. A., & Ven-
katraman, N. (2013). Digital business strategy: Toward a
next generation of insights. MIS Quarterly, 37(2), 471—
482. https://doi.org/10.25300/MISQ/2013/37:2.3

Burnes, B. (2017). Managing change (7th ed.). Har-
low, UK: Pearson Education.

Clampitt, P., DeKoch, R., & Cashman, T. (2000). A
strategy for communicating about uncertainty. Acade-
my of Management Executive, 14(4), 41-57. https://doi.
org/10.5465/ame.2000.3979815

Foreman, J., & Argenti, P.A. (2005). How Corporate
Communication Influences Strategy Implementation,
Reputation and the Corporate Brand: An Exploratory
Qualitative Study. Corporate Reputation Review, 8, 245-
264. https://doi.org/10.1057/PALGRAVE.CRR.1540253

Gillen, T. (2006). The managers guide to effective
change management. London, UK: CIPD Publishing.

John, N., David, J. A., Ameh, E. B., Samson, 1. P,,
& Osere, N. J. (2025). Leveraging Digital Transforma-
tion for Responsible Food Production and Distribu-
tion in an Emerging Economy's Manufacturing Sector.
Journal of Distribution Science, 23(2), 1-11. https://doi.
0rg/10.15722/1ds.23.02.202502.1

Kotter, J. P. (1996). Leading change. Boston, MA:
Harvard Business School Press.

Lancefield, D. (2022). How to communicate your
company’s strategy effectively. Harvard Business Re-
view. Retrieved January 25 2026 from https:/hbr.
org/2022/11/how-to-communicate-your-companys-strat-
egy-effectively

Matt, C., Hess, T., & Benlian, A. (2015). Digital trans-
formation strategies. Business & Information Systems
Engineering, 57(5), 339-343. https://doi.org/10.1007/
$12599-015-0401-5

49



MANAGEMENT AND MARKETING

Men, L. R., & Bowen, S. A. (2017). Excellence in in-
ternal communication management. New York: Business
Expert Press.

Men, L. R., & Stacks, D. W. (2013). The impact of
leadership style and employee empowerment on per-
ceived organizational reputation. Journal of Commu-
nication Management, 17(2), 171-192. https://doi.
org/10.1108/13632541311318765

Prosci. (2018). ADKAR: A model for change in busi-
ness, government and our community. Fort Collins, CO:
Prosci Learning Center.

Schein, E. H. (2010). Organizational culture and
leadership (4th ed.). San Francisco: Jossey-Bass.

Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacha-
rya, A., Dong, J.Q., Fabian, N., & Haenlein, M. (2021).
Digital transformation: A multidisciplinary reflection
and research agenda. Journal of Business Research, 122,
889-901. https://doi.org/10.1016/.jbusres.2019.09.022

Warner, K. S. R., & Wiger, M. (2019). Building dy-
namic capabilities for digital transformation: An ongoing
process of strategic renewal. Long Range Planning, 52(3),
326-349. https://doi.org/10.1016/1.1rp.2018.12.001

Welch, M., & Jackson, P. R. (2007). Rethinking inter-
nal communication: A stakeholder approach. Corporate
Communications: An International Journal, 12(2), 177-
198. https://doi.org/10.1108/13563280710744847

Wessel, L., Baiyere, A., Ologeanu-Taddei, R., Cha,
J., & Blegind Jensen, T. (2021). Unpacking the differ-
ence between digital transformation and IT-enabled or-
ganizational transformation. Journal of the Association
for Information Systems, 22(1), 102—129. https://doi.
org/10.17705/1jais.00655

Yin, R. K. (2018). Case study research and applica-
tions: Design and methods. Thousand Oaks, CA: Sage
Publications.

Information about the author
*GyuBae Kim — PhD, Professor, Business Administration, Daejeon University, Daejeon, Republic of

Korea, email: gbkim@dju.ac.kr

ABTOp TypaJbl MaJIiMeTTep
*Kum I'. — PhD, npodeccop, dusnec-okimurisienaipy kadenpacsl, Tomkon yausepcuteti, Tamxon, Kopes

PecnyOnukacer, email: gbkim@dju.ac.kr

CaeneHus 00 aBTope
*Kum I'.— PhD, npodeccop, kadenpa OusHec-aIMUHHCTPUPOBAHUS, YHUBEPCUTET THmKOH, TamKoH,

Pecny6nuka Kopest, email: gbkim@dju.ac.kr

50

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



MEHEJDKMEHT 1 MAPKETUHI

Research paper / OpuriHanbHas ctaTba
Check for updates
https://doi.org/10.51176/1997-9967-2026-1-51-64 'i) g

MPHTW 06.52.13 ————r
JEL: M10, M31, 017 [@) sy-nc a0 |

Strategic Crisis Response in Tourism: The Role of Location
and Marketing Activities

Aisha A. Akhmetbayeva*, Lazat S. Spankulova®

aKIMEP University, 2 Abai ave., Almaty, Kazakhstan; *Al-Farabi Kazakh National University, 71 Al-Farabi ave., Almaty,
Kazakhstan

For citation: Akhmetbayeva, A.A. & Spankulova, L.S. (2026). Strategic Crisis Response in Tourism: The Role of
Location and Marketing  Activities. Economy: strategy and practice, 21(1), 51-64. https://
doi.org/10.51176/1997-9967-2026- 1-51-64

ABSTRACT

With the increasing frequency and depth of crisis shocks, the analysis of factors that determine the
recovery of tourism industry enterprises across various institutional contexts is becoming particularly
relevant. The purpose of the study is to assess the impact of geographical location and marketing activities
on anti-crisis adaptation and revenue dynamics of tourism organizations, and to analyze the relationship
between operational changes and marketing strategies during the crisis. The research methodology is
based on structural equation modeling (hereinafter — SEM), which enables simultaneous assessment of
direct, indirect, and moderating effects among key variables. The empirical base of the study includes
data from a survey of 342 tourism organizations from 40 countries, including 187 companies registered
in Kazakhstan (54.7%) and 155 companies from other countries (45.3%). The data were collected in 2025
using a questionnaire and cover marketing activities, operational changes, crisis challenges, geographical
location, and a subjective assessment of the crisis's impact on revenue. The results of the study showed
that geographical location is the only statistically significant predictor of revenue changes (B = -0.157; p
= 0.004): companies operating in Kazakhstan, on average, demonstrated higher revenue indicators com-
pared with organizations from other countries. Marketing activities proved to be the strongest factor in-
fluencing the implementation of operational changes (B = 0.385; p < 0.001). The results indicate the need
to develop context-specific anti-crisis strategies and confirm the role of marketing activities as a key driver
of organizational adaptability, rather than as a direct source of financial recovery.

KEYWORDS: Economy, Tourism Economy, Marketing, Marketing Activity, Strategic Management, Crisis
Management, Moderation Analysis, Structural Modeling

CONFLICT OF INTEREST: the authors declare that there is no conflict of interest

FINANCIAL SUPPORT. The study did not receive any financial support (conducted via authors’ own re-
sources)

Article history:

Received 23 November 2025
Accepted 09 February 2026
Published 30 March 2026

* Corresponding author: Akhmetbayeva A.A.— PhD student, Researcher, KIMEP University, 2 Abay ave., Almaty, Ka-
zakhstan, 87475769710, email: a.akhmetbayeva@kimep.kz

Ixonomuxa: cmpamezus u npakmuka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026 51



MANAGEMENT AND MARKETING

CTpaTternuyecKoe pearmpoBaHue Ha KPpU3UC B TypU3Me:
BAUAHMUE reorpadruecKkoro KOHTEKCTa U MapKeTUHIroBomn

dKTUBHOCTU

AxmeT6aeBa A.A.**, CnaHKynosa /1.C.°

2 YHusepcumem KUM3I, np. Abasa 2, Anmamei, KazaxcmaH; ® Kazaxckuli HauyuoHaneHseil YHusepcumem um. Asnb-
®apabu, np. ans-dapabu 71, Aamamel, KazaxcmaH

Onsa umtuposaHua: Axmetbaesa A.A., CnankynoBsa J1.C. (2026). CTpaTernyeckoe pearmpoBaHue Ha KpMU3MUC B TypuUs-
Me: BAMAHWE reorpaduyeckoro KOHTEKCTa M MApKETMHTOBOM aKTMBHOCTM. JKOHOMMKA: CTpaTerna M MpPaKTUKa,
21(1), 51-64. https://doi.org/10.51176/1997-9967-2026-1-51-64

AHHOTAUMA

B ycnoBuax pocTa 4acToTbl U MyOUHbI KPU3UCHBIX NOTPACEHUN OCODBYHO aKTyanbHOCTb NpuMobpeTaeT aHa-
13 GaKTopOoB, onpeaenaoLWmnx BOCCTAHOBEHME NPeANPUATUIA TYPUCTCKOM OTPACN B PA3/INYHbIX UHCTU-
TYLMOHA/IbHbIX KOHTEKCTax. Llenbio nccnefoBaHmaA ABAAETCA OLLEHKA BAUAHNUA reorpadmyeckoro nosoxe-
HUA U MAPKETUHIOBbIX aKTUBHOCTEN Ha aHTUKPU3UCHYIO afanTauuio U AUMHAMUKY BbIPYYKM TYPUCTCKUX
OpraHM3aLmi, a TaKkKe aHaIM3 B3aMMOCBA3WN MeXAY OnepaLMOHHbIMU USMEHEHUAMMU U MAPKETUHIOBbIMU
cTpaterMamu B nepuog, Kpmsnca. Metogonorma nccnefoBaHUA OCHOBAHA Ha MPUMEHEHUU CTPYKTYPHOTO
MoaennpoBaHua (ganee — SEM), Nno3BoNAOLLETO OAHOBPEMEHHO OLEHWUTb NPSMbIE, KOCBEHHbIE U MOAe-
paLMOHHble 3G dEKTbl MeXAY KA0YEBbIMU MepeMeHHbIMU. IMIMpPUYEcKan 6a3a uccnesoBaHUA BRAOYaET
OaHHble onpoca 342 TYpUCTCKMX opraHusaumin u3 40 ctpaH, B TOM yncae 187 KOMMaHUM, 3aperncTpu-
poBaHHbIX B KasaxctaHe (54,7%), n 155 KomnaHuii ns gpyrux ctpaH (45,3%). aHHble 6b11M cobpaHbl B
2025 rogy ¢ MCNonb30BaHMEM aHKETMPOBAHMUA M OXBATbIBAOT MAaPKETUHIOBblE aKTUBHOCTU, ONepaLmoH-
Hble M3MEHEHUA, KPU3UCHbIE BbI30BbI, reorpaduyeckoe MoMOKEHNE U CYObEKTUBHYIO OLLEHKY BAUAHUA
Kpu3nca Ha BbIpyYKy. Pe3ynbTaThl MccaefoBaHUA NMOKa3anun, YTo reorpadmyeckoe nosioKeHue ABASETCA
€OVUHCTBEHHbIM CTaTUCTUYECKU 3HAYMMbIM MPEAUKTOPOM M3MEHEHMA Bbipydku (B = -0,157; p = 0,004):
KomnaHuu, GyHKUMOHMpPYoLWwme B KasaxcTaHe, B cpeaHeM AeMOHCTpMpoBaan 6onee BbICOKME MOKasaTe-
JIY BbIPYYKM MO CPABHEHMIO C OPraHn3aumnamMmM U3 Apyrnx ctpaH. MapKeTUHIoBble aKTUBHOCTM OKa3asncb
Hanbonee cUbHbIM GaKTOPOM, BAUAIOLLMM Ha peanunsaLmio onepaLoHHbIX M3meHeHui (B = 0,385; p <
0,001). NMonyyeHHble pe3ynbTaTbl YKa3biBalOT HA HEOBXOAMMOCTb Pa3PaboTKM KOHTEKCTHO-CNeUuUdUYHbIX
QHTUKPU3UCHBIX CTPATErUIA U MOATBEPKAAIOT POJIb MAPKETUHIOBbLIX aKTUBHOCTEMN, KaK KtoyeBoro ¢akTopa
OpraHM3aLMOHHOW aAanTUBHOCTH, @ HE NPSAMOIO UCTOYHMKA GUHAHCOBOrO BOCCTAHOB/IEHUS.

K/ZTIOYEBBIE CJ/IOBA: 3KOHOMMKA, SKOHOMWKA Typm3ma, MAPKETUHI, MAPKETUHroBasa AeATEeNbHOCTb,
CTpaTerMyeckmii MeHeaKMEeHT, aHTUKPU3UCHOE ynpaB/ieHWe, MOAEepPaLMOHHbIN aHanu3, CTPYKTypHoe
MmoZenMpoBaHue

KOH®JIUKT MUHTEPECOB: aBTOpbI 3aABAAIOT 06 OTCYTCTBMU KOHPIMKTA MHTEPECOB

O®UHAHCUPOBAHME. UccnepoBaHme He nosyy4ano GUHAHCOBOM NoaaepsKKku (npoBeaeHo 3a cyeT cob-
CTBEHHbIX CPeACTB aBTOPOB)
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INTRODUCTION

The global business landscape has been marked
by increasing uncertainty and crisis events that chal-
lenge firms' resilience and adaptability (Wenzel et
al., 2020). From financial crises to pandemics, or-
ganizations face unprecedented disruptions requir-
ing rapid strategic responses (Herbane, 2010). In
the tourism sector specifically, crises have become
more frequent and severe, affecting firms of all siz-
es and across diverse geographic contexts. While
existing research emphasizes the importance of op-
erational changes and marketing strategies during
crises (Srinivasan et al., 2005), limited attention has
been paid to how these factors interact and wheth-
er their effectiveness varies across geographic con-
texts. Moreover, most crisis management research
treats geographic location as a mere control variable
rather than examining it as a substantive predictor of
crisis outcomes.

The economic stakes of understanding crisis
recovery in tourism are substantial. Tourism con-
tributes approximately 10% of global GDP and
supports approximately one in ten jobs worldwide
(World Travel & Tourism Council, 2024). The
COVID-19 pandemic resulted in a combined loss of
US$2.1 trillion in tourism export revenues between
2020 and 2021, with international tourist arrivals
declining by 72% in 2020 and 71% in 2021 com-
pared to 2019 (World Tourism Organization, 2023).
For transition economies such as Kazakhstan, where
tourism has been identified as a strategic diversifica-
tion priority to reduce dependence on oil, these loss-
es were particularly consequential—Kazakhstan’s
tourism sector. Despite the magnitude of these eco-
nomic impacts, empirical research on the drivers of
recovery in tourism firms, particularly in emerging
and transition economies, remains limited. Most ex-
isting studies focus on developed Western markets,
leaving a significant gap in understanding how firms
in different institutional contexts respond to and re-
cover from crises.

Kazakhstan presents a particularly valuable re-
search context for several reasons. As Central Asia’s
largest economy and a key node in China’s Belt and
Road Initiative, Kazakhstan occupies a strategic
position in regional tourism flows. In addition, as
a transition economy, Kazakhstan exhibits institu-
tional characteristics, including evolving regulatory
frameworks, developing market infrastructure, and
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varying levels of government support, that differ
substantially from those of both developed West-
ern markets and other emerging economies. These
institutional differences may fundamentally shape
how firms respond to crises and whether standard
crisis management prescriptions apply. Kazakh-
stan’s tourism sector comprises a mix of domestic
operators and international chains, providing vari-
ation in organizational capabilities and strategic
orientations. Understanding whether crisis recovery
patterns differ between Kazakhstan and other coun-
tries can inform both theory development regarding
institutional contingencies and practical guidance
for managers operating across diverse contexts.

Despite extensive research on crisis manage-
ment, critical gaps remain that limit both theoretical
understanding and practical guidance. The role of
geographic location in shaping crisis recovery out-
comes remains underexplored. While institutional
theory suggests that the effectiveness of organiza-
tional strategies depends on contextual factors (Scott,
1995), location is rarely examined as a substantive
predictor. This gap is consequential: if location sys-
tematically affects recovery outcomes, then crisis
management prescriptions developed in one context
may be ineffective or even counterproductive in an-
other, potentially leading to misallocated resources
and prolonged recovery periods. The interactive
effects between operational changes and market-
ing activities during crises are poorly understood.
Firms facing crises must decide how to allocate
scarce resources between operational restructuring
and marketing initiatives, yet most studies examine
these strategies in isolation rather than investigat-
ing their potential complementarities or substitution
effects. Without understanding how these strategies
interact, managers lack evidence-based guidance for
resource allocation decisions that could mean the
difference between firm survival and failure.

This study makes three contributions to the cri-
sis management literature. By examining location
as a focal predictor rather than a control variable,
the study provides empirical evidence on whether
geographic context, specifically operating in a tran-
sition economy like Kazakhstan, systematically af-
fects crisis recovery outcomes. This contributes to
institutional theory by testing whether context-spe-
cific advantages shape firm performance during
environmental discontinuities. Next, by testing the
interaction between marketing activities and opera-
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tional changes, the study contributes to the strategic
complementarities literature by examining whether
these crisis responses function as complements (mu-
tually reinforcing) or as independent levers. Further,
by examining marketing activities as predictors of
operational change implementation, the study con-
tributes to the organizational adaptation literature
by identifying antecedents of firm responsiveness
during crises.

Using data from 342 tourism organizations across
40 countries, this study employs structural equation
modeling to test hypotheses about the relationships
between challenges, operational changes, market-
ing activities, location, and revenue outcomes. The
analysis reveals that location is a significant predic-
tor of revenue impact, with Kazakhstan-based firms
demonstrating systematically different outcomes
compared to firms in other countries. Additionally,
marketing activities emerge as strong predictors of
organizational adaptation. These findings challenge
conventional wisdom about crisis response strat-
egies and highlight the importance of geographic
context in shaping crisis management effectiveness.

This study addresses two research questions with
direct implications for both theory and practice:

RQI1: Does geographic location (Kazakhstan
versus other countries) significantly predict revenue
recovery outcomes during crisis periods, controlling
for firm strategies and crisis severity?

RQ2: Do marketing activities moderate the rela-
tionship between operational changes and revenue
impact, that is, are operational changes more effec-
tive when accompanied by strong marketing activ-
ities?

These questions are important because their an-
swers determine whether crisis management guid-
ance should be context-specific or universal (RQ1)
and whether firms should pursue integrated or in-
dependent approaches to operational and marketing
responses (RQ?2).

LITERATURE REVIEW

The theoretical foundation of this research draws
on three interconnected streams of literature: crisis
management and organizational adaptation; mar-
keting capabilities and their role in crisis contexts;
and institutional theory regarding geographic con-
text. This review synthesizes existing knowledge on
these themes to develop testable hypotheses regard-
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ing the relationships among challenges, operational
changes, marketing activities, location, and revenue
outcomes.

Despite the substantial economic importance of
crisis management in tourism, significant gaps re-
main in empirical research that limit evidence-based
decision-making (Baron & Kenny, 1986; Armenakis
& Bedeian, 1999). While studies document that
firms implement operational changes during crises,
particularly in tourism SMEs during the COVID-19
period , evidence on whether these changes actual-
ly improve financial outcomes is mixed and often
contradictory (Kukanja et al., 2022). Some research
reports positive effects of operational adaptation on
firm performance, while other studies find null or
even negative effects, leaving practitioners without
clear guidance on the economic returns to opera-
tional restructuring (Wenzel et al., 2020; Reeves et
al., 2020). Research on marketing during econom-
ic downturns has focused predominantly on large
firms in developed markets, with limited evidence
on whether findings generalize to small and medi-
um-sized enterprises in emerging economies, de-
spite SMEs comprising the majority of tourism firms
globally and facing the most severe resource con-
straints during crises. Most critically, the economic
literature has not systematically examined whether
crisis management strategies that prove effective
in one geographic context transfer to others. If lo-
cation-specific factors moderate strategy effective-
ness, then the substantial investments firms make in
crisis response may yield fundamentally different
returns depending on where they operate — a possi-
bility with significant implications for resource allo-
cation but minimal empirical investigation to date.

Research on organizational crisis response pro-
vides the first theoretical pillar for this study. During
crisis periods, firms typically implement opera-
tional changes to adapt to new market conditions
(Kovoor-Misra et al., 2001). These changes may
include updating crisis management models, revis-
ing marketing strategies, and exploring new markets
(Herbane, 2010; Lai et al., 2016). Prior research
suggests that organizational agility — the ability to
reconfigure operations rapidly — is critical for crisis
survival (Teece et al., 2016). Dynamic capabilities
theory posits that firms' ability to sense, seize, and
reconfigure resources determines competitive ad-
vantage in turbulent environments (Teece, 2007).

However, the effectiveness of operational chang-
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es during crises remains contested. While some stud-
ies report positive effects of operational adaptation
(Wenzel et al., 2020), others suggest that reactive
changes may be poorly planned or executed, result-
ing in minimal or even negative outcomes (Reeves
et al., 2020). Research on organizational change in-
dicates that 70% of change initiatives fail (Burnes,
2004), often due to implementation challenges,
resource constraints, or poor strategic fit (Kotter,
1995). The study proposes that the mere implemen-
tation of operational changes is insufficient; rather,
these changes must be supported by complementary
strategic initiatives.

Marketing activities during crises serve multiple
functions: maintaining customer relationships, com-
municating value propositions, and identifying new
market opportunities. Marketing literature empha-
sizes both defensive strategies (retaining existing
customers, maintaining brand equity) and offensive
strategies (acquiring new customers, expanding
into new segments) during downturns (Steenkamp
& Fang, 2011). Beyond direct revenue generation,
marketing activities may also serve an enabling
function by facilitating the effectiveness of other
strategic initiatives (Vorhies & Morgan, 2005).

Study draws on marketing capabilities literature
to propose that marketing activities moderate the re-
lationship between operational changes and revenue
impact. Specifically, marketing capabilities includ-
ing market sensing, customer relationship manage-
ment, and brand management (Vorhies et al., 2009)
may help firms communicate changes to stakehold-
ers, identify which operational changes will reso-
nate with customers, and create market conditions
favorable to new operational approaches. This sug-
gests an interactive, rather than additive, relation-
ship between marketing and operational strategies.

The gap in understanding how marketing and op-
erational strategies interact has direct economic con-
sequences. Firms facing crises must allocate scarce
resources between operational restructuring (e.g.,
exploring new markets, updating business models)
and marketing initiatives (e.g., customer retention,
digital promotion). If these strategies are comple-
mentary, meaning operational changes are more ef-
fective when combined with marketing, then firms
that cut marketing budgets to fund operations may
inadvertently undermine their recovery. Conversely,
if strategies operate independently, firms can allo-
cate resources based on expected individual returns.
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Current research provides insufficient evidence to
guide these allocation decisions. Testing the inter-
action between marketing activities and operational
changes addresses this gap directly:

H1: Marketing activities moderate the relation-
ship between operational changes and revenue im-
pact, such that operational changes are more effec-
tive when marketing activities are stronger.

Drawing on institutional theory (Scott, 1995)
and international business literature (Buckley &
Ghauri, 2004; Khanna & Palepu, 2010), the study
argues that geographic location may fundamental-
ly shape the effectiveness of crisis response. Geo-
graphic location encompasses multiple dimensions,
including market maturity, competitive intensity,
regulatory environment, and broader economic con-
ditions (Meyer & Peng, 2016). Despite its multidi-
mensional nature, location is often treated as merely
a control variable in strategy research.

Kazakhstan, a transition economy with unique
institutional and market characteristics, provides
an interesting contrast to more developed markets.
Research on emerging markets suggests that insti-
tutional contexts significantly affect firm strategy
and performance (Wright et al., 2005). Differences
in competitive intensity, government support, mar-
ket expectations, and crisis severity may all contrib-
ute to divergent outcomes between Kazakhstan and
other countries (Urdabaev & Utkelbay, 2011). The
failure to examine location as a substantive predic-
tor has practical economic implications. Crisis man-
agement prescriptions such as recommendations to
invest in marketing, diversify offerings, or restruc-
ture operations are often presented as universal best
practices. However, evidence from logistics and
distribution sectors indicates that the performance
effects of managerial practices, particularly those
related to knowledge management and innovation
are highly contingent on institutional and market
contexts (Karacsony et al., 2025). For firms oper-
ating across multiple markets, understanding loca-
tion effects is essential for tailoring crisis responses
rather than applying uniform strategies. Moreover,
for policymakers in transition economies such as
Kazakhstan, evidence on whether local firms ex-
hibit systematically different recovery trajectories
can inform the design of support programs. Despite
these stakes, location remains underexplored as a
focal variable. Testing whether Kazakhstan-based
firms exhibit outcomes different from those of firms
elsewhere addresses this gap.
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H2: Location significantly influences revenue
impact, with systematic differences between Ka-
zakhstan-based firms and those in other countries.

Beyond their moderating role, marketing activ-
ities may directly influence organizational adap-
tation. Marketing-oriented firms tend to be more
externally focused, customer-centric, and informa-
tion-rich — characteristics that facilitate adaptive re-
sponses to environmental changes (Day, 2011). The
market orientation literature establishes that firms
with strong, market-sensing capabilities are bet-
ter positioned to anticipate and respond to market
changes (Narver & Slater, 1990).

Marketing capabilities provide organizations
with crucial information about customer needs,
competitive dynamics, and market opportunities.
This information richness enables firms to iden-
tify which operational changes are necessary and
how to implement them effectively (Sinkula et al.,
1997). Additionally, marketing-oriented firms often
possess stronger communication capabilities and
stakeholder management skills, facilitating change
implementation (Varadarajan, 2010). Firms with
strong marketing capabilities are better positioned
to recognize the need for operational changes and to
implement them effectively, particularly in compet-
itive market environments where adaptive conduct
shapes performance outcomes (Nurhilalia, Aditya,
2019).

Understanding what drives organizational adap-
tation during crises has direct implications for cri-
sis preparedness. If marketing orientation predicts
whether firms implement operational changes, then
investments in marketing capabilities prior to cri-
ses may enhance organizational agility when dis-
ruptions occur. This has economic implications for
both individual firms (suggesting where to invest
pre-crisis) and policymakers (suggesting which firm
characteristics predict adaptive capacity). However,
while the market orientation literature establishes
links between marketing capabilities and general
firm performance, the specific relationship between
marketing activities and crisis-period operational
adaptation has not been empirically tested. Estab-
lishing this relationship addresses a gap in under-
standing the antecedents of crisis responsiveness:

H3: Marketing activities positively predict the
implementation of operational changes.

In summary, this literature review identifies three
key gaps that the current study addresses. While cri-

sis management research acknowledges contextual
factors, geographic location remains underexplored
as a substantive predictor rather than a control vari-
able. Hypothesis 2 directly addresses this gap by
examining whether Kazakhstan-based firms demon-
strate systematically different crisis outcomes. Next,
the interactive effects between marketing and oper-
ational strategies during crises have received insuf-
ficient attention; most studies treat these as indepen-
dent, additive factors. Hypothesis 1 addresses this
gap by testing whether marketing activities enable
operational changes to be more effective. Finally,
while marketing orientation is associated with adap-
tive capabilities, its role in predicting crisis-period
operational changes has not been empirically es-
tablished. Hypothesis 3 addresses this gap by ex-
amining whether marketing activities predict the
implementation of operational changes. Together,
these hypotheses contribute to a more nuanced un-
derstanding of crisis management that accounts for
strategic interactions and geographic context.

METHODOLOGY

Data were collected from tourism organizations
through three channels: face-to-face questionnaires
administered to Kazakhstani and international ex-
hibitors at the “Tourism and Travel 2025 interna-
tional exhibition in Almaty, Kazakhstan (April 23—
25, 2025); electronic surveys distributed via email
to tourism agencies and hotels identified through on-
line industry directories; and direct visits to tourism
agencies in Almaty. Survey-based research remains
an appropriate approach for examining organiza-
tional responses across multiple contexts (Brewer
et al., 2016). Survey invitations were distributed
to approximately 3150 firms, yielding 342 usable
responses (response rate: 10.9%), comparable to
other survey-based crisis management research in
the tourism sector (Kukanja et al., 2022). The final
sample comprised 342 firms distributed as follows:
Kazakhstan (n=187, 54.7%) and Other Countries
(n=155, 45.3%), spanning 39 additional countries,
including CIS countries and various European and
Asian nations. All measurement items were drawn
from Kukanja et al. (2022) and modified to reflect
the COVID-19 context. To ensure accessibility
across diverse respondents, the survey was made
available in English, Kazakh, and Russian.

Marketing Activities were measured using a
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10-item composite scale assessing various market-
ing initiatives, including targeting new customers,
developing new offerings, enlarging campaigns,
offering discounts, enhancing customer loyalty pro-
grams, adopting digital tools, utilizing social media,
increasing marketing budgets, monitoring competi-
tors, and improving quality. Respondents rated each
activity on a 5-point scale (1 = not at all, 5 =to a
great extent). The composite was computed as the
mean across all items, consistent with reflective
measurement models.

Challenges were measured by counting four
crisis-related difficulties: cash-flow problems, em-
ployee absenteeism, partner/supplier issues, and
demand fluctuations. Count measures are appropri-
ate for capturing the cumulative burden or breadth
of responses when each additional item represents
a distinct, additive contribution (Bollen & Lennox,
1991). Operational Changes were measured us-
ing three adaptive responses: increasing crisis-re-
sponse models, updating marketing strategies, and
exploring new markets. Count measures capture the
breadth of organizational responses.

(1) Revenue Impact: Respondents rated their
firms' revenue impact during the crisis period on a
4-point scale (1 = severe negative impact, 4 = pos-
itive impact). The use of a single-item subjective
measure for revenue impact represents a method-
ological limitation that warrants explicit acknowl-
edgment. While single-item measures can demon-
strate acceptable validity for concrete, unambiguous
constructs (Bergkvist & Rossiter, 2007), the ordinal
nature of this measure and its reliance on subjec-
tive assessment rather than objective financial data
constrain the precision of revenue-related findings.
Practical constraints necessitated this measurement
approach: collecting objective financial data from
342 firms across 40 countries was not feasible, and
many small tourism enterprises lack formal finan-
cial reporting systems. However, readers should in-
terpret findings on revenue impact with appropriate
caution, recognizing that more precise measurement
using objective financial indicators (e.g., actual rev-
enue changes, profit margins) would strengthen con-
fidence in revenue-related conclusions. This limita-
tion is discussed further in the Limitations section.

(2) Location: Location was coded as 1 =Ka-
zakhstan, 2 = Other countries. Location was opera-
tionalized as a binary variable, given the study's fo-
cus on Kazakhstan-specific crisis dynamics. While
this operationalization has limitations in capturing
heterogeneity within the “Other countries” category,
which encompasses diverse institutional, economic,
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and competitive contexts, it aligns with the research
objective of examining whether Kazakh firms ex-
hibit distinct crisis-response patterns. The binary
coding was also pragmatically driven by sample
size considerations for more granular geographic
analyses.

The study employed structural equation model-
ing (hereinafter —- SEM) using lavaan in R (Rosseel,
2012) to test the hypotheses. SEM offers several ad-
vantages over traditional regression approaches for
this research. First, SEM enables simultaneous esti-
mation of multiple dependent relationships, which
is crucial given that operational changes serve as
both outcomes (predicted by challenges and market-
ing activities) and predictors (of revenue impact).
Second, SEM provides a comprehensive assessment
of model fit through multiple indices, offering di-
agnostic information on overall model adequacy.
Third, SEM facilitates testing of complex modera-
tion effects while accounting for the full pattern of
relationships in the theoretical model.

Model was specified, including:

(1) Main effects of challenges, operational chang-
es, and marketing activities on revenue impact;

(2) Interaction terms (challenges x MA, opera-
tional changes x MA) to test moderation;

(3) Location as a predictor of both revenue im-
pact and operational changes;

(4) A path from challenges to operational chang-
es to test for adaptation processes.

Marketing activities were mean-centered before
creating interaction terms to facilitate interpretation
and reduce multicollinearity. The model included
11 parameters and was estimated using maximum
likelihood, which provides efficient and unbiased
estimates under normality assumptions.

Model fit was evaluated using multiple indices
following recommendations by Hu and Bentler
(1999) and Kline (2015): Comparative Fit Index
(CFI > 0.95), Tucker-Lewis Index (TLI > 0.95),
Root Mean Square Error of Approximation (RM-
SEA < 0.08), and Standardized Root Mean Square
Residual (SRMR < 0.08). Both unstandardized and
standardized coefficients were reported, as recom-
mended by Hayes (2013).

RESULTS
The structural equation model demonstrated ac-

ceptable fit to the data: CFI=0.966, SRMR =0.012,
RMSEA = 0.086 (90% CI: 0.024-0.159), ¥* (2) =
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7.081, p = 0.029. The CFI and SRMR values ex-
ceeded conventional thresholds for good fit, while
RMSEA was slightly above the ideal threshold but
within an acceptable range. The model explained
33.7% of the variance in operational changes (R? =
0.337), indicating substantial predictive power for
this outcome. However, the model explained only
3.7% of the variance in revenue impact (R*>=0.037).
This low R? warrants explicit attention.
Methodological guidelines suggest that in so-
cial science research, R? values below 0.10 (10%)

Table 1. Structural equation model results

are generally acceptable only when key predictors
are statistically significant. For the revenue impact
outcome, the current model fails to meet either cri-
terion: R? is well below 0.10, and most predictors
of revenue impact do not meet conventional signif-
icance thresholds (p < 0.05). Accordingly, findings
regarding the revenue impact should be interpreted
as exploratory rather than conclusive, and the theo-
retical framework should be understood as identify-
ing potential factors rather than as a predictive mod-
el. Table 1 presents the results of hypothesis testing.

Path Estimate SE z-value p-value Std. B
Revenue Impact

Challenges — Revenue 0.009 0.050 0.177 0.859 0.011
OpChanges — Revenue -0.014 0.055 -0.260 0.795 -0.017
MA — Revenue -0.223 0.123 -1.816 0.069t -0.170
Challenges x MA — Revenue -0.030 0.080 -0.373 0.709 -0.035
OpChanges x MA — Revenue 0.141 0.085 1.653 0.0987 0.183
Location — Revenue -0.272 0.094 -2.890 0.004* -0.157
Operational Changes

Challenges — OpChanges 0.336 0.044 7.558 <0.001* 0.348
MA — OpChanges 0.594 0.071 8.408 <0.001* 0.385
Location — OpChanges 0.010 0.092 0.109 0.913 0.005
*p <0.10, *p <0.05

Note: compiled by the authors

The summarized results of the verification of the
hypotheses put forward in the study are presented
below. For each hypothesis, theoretical expectations
are compared with the empirical estimates obtained,
which makes it possible to assess the degree of their

Table 2. Summary of hypothesis testing

confirmation. Special attention is paid to the direction
and statistical significance of the identified effects. This
format of presentation of the results ensures the visibil-
ity and logical coherence of the analysis. A summary
of the hypothesis testing results is presented in Table 2.

Hypothesis Prediction Result Verdict

Hi Marke.tlng activities moderate the' relationship between B=0.183,p = 0.098 Not supported (p
operational changes and revenue impact >0.05)

H2 Location significantly influences revenue impact B=-0.157, p=0.004 Supported

3 ﬁiil;e;;ng activities positively predict operational B=0.385,p < 0.001 Supported

Note: compiled by the authors

Hypothesis 2 predicted that location would sig-
nificantly influence revenue impact. This hypothesis
was supported (p =-0.157, p=0.004). Location was
the only statistically significant predictor of revenue
impact in the model. Because location was coded as
1 = Kazakhstan and 2 = Other countries, the neg-
ative coefficient indicates that Kazakhstan-based
firms reported a greater revenue impact than firms

in other countries. Specifically, Kazakhstan firms
scored 0.272 points higher on the 4-point reve-
nue impact scale, representing approximately 0.16
standard deviations. Location did not significantly
predict operational changes (f = 0.005, p = 0.913),
indicating that firms in both Kazakhstan and other
countries implemented similar levels of operational
adaptation.

58 Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



Hypothesis 1 posited that marketing activities
would moderate the relationship between operation-
al changes and the impact on revenue. This hypoth-
esis was not supported at conventional significance
levels. The interaction term (Operational Changes
x MA) did not reach statistical significance (f =
0.183, p = 0.098). Because the p-value of 0.098 ex-
ceeds the conventional threshold of 0.05, the null
hypothesis cannot be rejected. The evidence for
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moderation is insufficient to draw firm conclusions.
While the direction of the coefficient is consistent
with the hypothesized relationship, readers should
not interpret this as support for the hypothesis. For
a more detailed interpretation of the direction of in-
teraction, simple slopes were analyzed at different
levels of marketing activity (average value and =+1
standard deviation). The results of this analysis are
presented in Table 3.

Table 3. Conditional effects of operational changes on revenue at different marketing activity levels

MA Level Effect SE p-value
Low MA (-1 SD) -0.155 0.101 0.127
Mean MA (0 SD) -0.014 0.055 0.795
High MA (+1 SD) 0.126 0.101 0.214

Note: compiled by the authors

None of the simple slopes reached statistical sig-
nificance. The pattern suggests that the relationship
between operational changes and revenue may shift
from negative at low levels of marketing activity to
positive at high levels of marketing activity; how-
ever, this pattern requires replication with larger
samples before substantive interpretation. The in-
teraction between challenges and marketing activ-
ities was not significant (B = —0.035, p = 0.709).
Consistent with these findings, the indirect effect of
challenges on revenue through operational changes
was not significant (f = —0.006, p = 0.795), as oper-
ational changes did not significantly predict revenue
impact.

Hypothesis 3 proposed that marketing activities
would positively predict operational changes, and
this hypothesis was strongly supported. Marketing

activities emerged as the strongest predictor of op-
erational changes (f = 0.385, p <0.001): for every
one-unit increase in marketing activities, firms im-
plemented 0.594 additional operational changes.
Challenges also significantly predicted operational
changes (B = 0.348, p <0.001), indicating that firms
experiencing greater crisis-related difficulties were
more likely to undertake adaptive responses. In
summary, the results provide strong support for H2
(location effect) and H3 (marketing activities pre-
dict operational changes), no support for H1 (mod-
eration) at conventional significance levels, limited
explanatory power for revenue impact (R* =0.037),
and substantial explanatory power for operational
changes (R?=0.337).

Figure 1 presents the path diagram with stan-
dardized coefficients.

LEGEND

LOCATION

HYPOTHESES

p < 0.001 [Strong) ‘ ) H1: Not supported
= — — p<0.10 (Marginal) @ (Kazakhstan bty Oﬂ"f Countries) J H2: Supported
= ns = not significant \\\ p=-0272 H3: Supported
= -. moderation eﬂectl/ p=0004 \
p-0343 3 [ b
CHALLENGES L —  OPERATIONAL CHANGES _. REVENUE IMPACT
(Count 0-4) R3=33.7% RI=3.7%
- - 4 . B--0017, ns | .
i ' I A :
E f=0.385 — < ,
i o ( | B=-001L,ms |
. , .
: ‘ MARKETING ACTIVITIES }/ | 1
(10-item scale) | f
\ J
L
1

Challenges x MA |
B =-0.035, ns

|. OpChanges x MA
B=0.183, p = 0,098

Notes: N =342 firms, CFI = 0.966, RMSEA = 0.086, SRMR = 0.012

Figure 1. Crisis recovery conceptual map

Ixonomuxa: cmpamezus u npakmuka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026

59



MANAGEMENT AND MARKETING

The diagram clearly reflects the structure of the
verified model and the main identified relationships
between the variables. A key role is assigned to
marketing activities as a factor contributing to the
implementation of operational changes in the con-
text of the crisis. At the same time, the direct impact
of operational changes on financial results has not
been statistically supported, which highlights the
limited explanatory power of the model in relation
to revenue indicators. A significant result is the sig-
nificant impact of geographical location on revenue
dynamics, which confirms the importance of the in-
stitutional context. Taken together, the visualized re-
lationships demonstrate that the crisis adaptation of
firms is more determined by factors of context and
adaptive ability than by individual strategic actions.

DISCUSSION

This study examined how location and market-
ing activities influence firms’ crisis recovery in the
tourism sector. The results provide strong support
for two hypotheses and no support for a third, while
also revealing important limitations in explaining
revenue outcomes.

The most robust finding concerns the role of geo-
graphic location. Kazakhstan-based firms demon-
strated a significantly greater revenue impact than
firms in other countries (B = -0.157, p = 0.004),
even after controlling for strategic responses and the
challenges faced. This finding challenges the com-
mon practice of treating location as a mere control
variable and suggests that geographic context fun-
damentally shapes crisis recovery trajectories. This
aligns with institutional theory’s emphasis on con-
text shaping organizational actions and outcomes
(Scott, 1995) and contributes to the internationaliza-
tion literature by demonstrating that location may
be a first-order consideration in understanding crisis
response effectiveness (Meyer & Peng, 2016).

Several mechanisms may explain the Kazakh-
stan advantage. As a transition economy, Kazakh-
stan may offer opportunities unavailable in mature
markets: lower competitive intensity, underserved
customer segments, and greater potential for mar-
ket-share gains (Khanna & Palepu, 2010). Gov-
ernment support programs and institutional factors
specific to Kazakhstan may have mitigated the se-
verity of the crisis. Different baseline expectations
in transition versus developed economies may shape

how the impact of revenue is perceived and report-
ed. However, it is crucial to acknowledge that the bi-
nary operationalization of location (Kazakhstan vs.
Other countries) represents a significant limitation.
The “Other countries” category collapses highly
diverse institutional environments, including devel-
oped Western European markets, CIS countries, and
Asian economies, into a single comparison group.
This heterogeneity makes it difficult to pinpoint pre-
cisely which contextual factors drive the observed
effect. The Kazakhstan advantage may reflect char-
acteristics of a transition economy, specific govern-
ment policies, cultural factors, competitive dynam-
ics, or some combination thereof.

The second well-supported finding concerns
marketing activities as drivers of organizational
adaptation. Firms with stronger marketing activ-
ities were substantially more likely to implement
operational changes (p = 0.385, p < 0.001), with
the model accounting for 33.7% of the variance in
operational changes. This finding contributes to the
market orientation literature by demonstrating that
externally-focused, customer-centric capabilities
facilitate adaptive responses to environmental dis-
ruptions (Day, 2011; Narver & Slater, 1990). It also
extends research on organizational agility (Teece et
al., 2016) by identifying marketing orientation as an
antecedent of crisis-period adaptation.

Marketing-oriented firms may be more adaptive
for several reasons: customer focus provides early
warning signals about needed changes; external ori-
entation facilitates environmental scanning and op-
portunity identification; communication capabilities
enable change implementation by building stake-
holder support (Kotter, 1995); and market-linking
competencies help identify which adaptation paths
are viable (Vorhies & Morgan, 2005). The strong
relationship between challenges and operational
changes (B = 0.348, p < 0.001) confirms that firms
respond to crisis pressures by adapting their opera-
tions, consistent with threat-rigidity theory (Staw et
al., 1981), although responses vary in effectiveness.

The hypothesized moderation effect of market-
ing activities on the relationship between operation-
al changes and revenue impact was not supported at
conventional significance levels (p = 0.098). While
the pattern of simple slopes was directionally con-
sistent with the hypothesis (operational changes
showing negative effects at low marketing levels
and positive effects at high marketing levels), the in-
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teraction term did not reach statistical significance,
and none of the individual simple slopes were sig-
nificant.

This null finding warrants careful interpretation.
It could indicate that: marketing activities do not,
in fact, moderate the effectiveness of operational
change; the effect exists but the study lacked suf-
ficient statistical power to detect it; measurement
imprecision in the count-based operational change
measure obscured a true interactive relationship; or
the relationship operates through mechanisms not
captured in the current model. Given that the moder-
ation hypothesis was theoretically grounded in com-
plementarity theory (Milgrom & Roberts, 1995) and
strategic fit research (Venkatraman, 1989), the null
finding should prompt further investigation rather
than immediate theoretical rejection. However, un-
til replicated with larger samples and more precise
measurements, claims about marketing-operations
complementarity during crises should be considered
speculative rather than empirically established.

The low proportion of explained variance in
revenue outcomes (R? = 0.037) requires explicit
discussion. This finding indicates that the theoreti-
cal framework captures only a small portion of the
factors driving crisis recovery. Model fit indices for
social science research suggest that R? values below
0.10 are acceptable only when key predictors are
statistically significant (Ozili, 2023). The current
model meets neither criterion for revenue impact:
R? falls well below 0.10, and most predictors did not
reach significance. This does not necessarily indi-
cate theoretical failure, rather, it reflects the inherent
complexity and unpredictability of crisis outcomes,
where firm performance results from numerous in-
teracting factors including firm size, industry dy-
namics, pre-crisis financial health, leadership capa-
bilities, government interventions, and idiosyncratic
crisis characteristics (Wenzel et al., 2020). Simple,
parsimonious models may be insufficient for predict-
ing crisis outcomes, suggesting that future research
should employ more comprehensive frameworks or
configurational approaches (for example, fuzzy-set
qualitative comparative analysis) that examine how
multiple factors combine.

Given the pattern of supported and unsupport-
ed findings, practical implications should be stated
with appropriate caution. Two implications rest on
well-supported findings. Geographic context mat-
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ters for crisis outcomes. The significant location
effect suggests that managers should explicitly con-
sider their operating context when evaluating crisis
response effectiveness and setting recovery expecta-
tions. Crisis management prescriptions developed in
one context may not transfer to another: what works
in developed Western markets may not work in tran-
sition economies like Kazakhstan, and vice versa.
Rather than applying universal “best practices”,
firms should assess whether their market context
provides conditions favorable to specific strategies
(Khanna & Palepu, 2010).

Next, marketing orientation facilitates organiza-
tional adaptation. The strong relationship between
marketing activities and operational changes sug-
gests that firms seeking to enhance crisis responsive-
ness should invest in market-sensing capabilities,
customer-insight systems, and an external orienta-
tion, rather than merely operational flexibility (Day,
2011; Teece, 2007). Marketing capabilities appear
to enable firms to recognize and implement needed
changes more effectively.

One implication rests on exploratory evidence
and should be treated cautiously. The descriptive
pattern suggesting that operational changes may be
more effective when combined with strong market-
ing activities is intriguing but not statistically con-
firmed. Managers may wish to consider integrating
operational and marketing responses rather than
treating them as independent initiatives, but this rec-
ommendation awaits empirical confirmation.

Importantly, the low explained variance for reve-
nue impact (R? = 0.037) indicates that the variables
examined here: operational changes, marketing ac-
tivities, and location, cannot reliably predict crisis
recovery outcomes. Other factors not included in
this study likely play substantial roles. Practitioners
should not rely solely on these variables when de-
veloping crisis response strategies.

Future research could explore several exten-
sions: mechanism studies examining which specific
aspects of geographic context explain the Kazakh-
stan advantage; temporal dynamics examining how
relationships evolve over the crisis recovery period;
boundary conditions identifying when operation-
al changes succeed without strong marketing; and
marketing activity specifics examining which par-
ticular activities matter most.
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CONCLUSION

This study examined the roles of geographic
location and marketing activities in crisis recovery
among tourism firms. The analysis provides strong
support for two findings and important null results
for a third. First, location emerged as the strongest
and only statistically significant predictor of revenue
impact. Kazakhstan-based firms reported signifi-
cantly higher revenue than firms in other countries,
challenging the common practice of treating loca-
tion as a control variable. This finding highlights the
importance of geographic context as a substantive
factor shaping crisis recovery.

Second, marketing activities strongly predicted
organizational adaptation. Firms with stronger mar-
keting orientation were substantially more likely
to implement operational changes, suggesting that
marketing capabilities enable organizational agility
during crises.

Third, the hypothesized moderation effect that
marketing activities would make operational chang-
es more effective was not supported at convention-
al significance levels. While the pattern of results
was directionally consistent with complementarity
theory, the evidence is insufficient to conclude that
marketing and operational strategies interact syner-
gistically.

Importantly, this study does not provide a predic-
tive model for revenue outcomes. The low explained
variance indicates that crisis recovery depends on
numerous factors beyond those examined here. The
contribution lies not in prediction, but in identifying
location as a significant factor warranting further in-
vestigation and marketing orientation as a driver of
adaptive capacity.

For practitioners, the findings suggest that crisis
response should account for geographic context and
that investments in marketing capabilities may en-
hance organizational adaptability. For researchers,
the results highlight the importance of contingency
perspectives, the challenges of modeling complex
crisis outcomes, and the need for context-sensitive
theory development in crisis management.
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ABSTRACT

In the context of increasing macroeconomic instability and increasing credit risks, the analysis of the factors
of formation of problem mortgage loans in the banking system is becoming particularly relevant. This study
aims to develop and propose a conceptual project-based framework, the NPL Project Approach that con-
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odological basis of the research consists of methods of descriptive statistics, correlation analysis and mul-
tiple regression modeling. The empirical basis of the study consists of data collected from the Bureau of
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AHHOTALUMA

B ycnoBuAX ycuneHUa MaKpPO3IKOHOMMYECKOM HECTAabUABbHOCTU M POCTa KPEAUTHbIX PUCKOB OCOBYHO aK-
TyaNbHOCTb NpuobpeTaeT aHann3 GakTopoB GOPMUPOBAHMA MPOBJEMHBIX UMOTEYHbIX KPeauToB B BaH-
KOBCKOW cucTteme. [laHHOe UccneaoBaHMe HamnpasBieHo Ha Pa3paboTKy M NpeasioKeHne KOHLLEeNTyaAbHOM’
NPOEKTHOI Moaenn ynpasaeHua npobaemHon 3agonkeHHocTbto (NPL), KoTopas paccmaTpuBaeT ynpasie-
HWe NPO6JEeMHbIMU MMOTEYHbIMU KPeaUTamMM Kak MHTErPUPOBaHHbIA MPOEKTHbIN UnMKA. MeTogonornye-
CKYIO OCHOBY MCC/Ie0BaHUA COCTaBAAOT METOAbI ONMUCATENbHOM CTaTUCTUKK, KOPPENALMOHHOFO aHaA13a
N MHOYECTBEHHOrO PerpeccMoHHOro MOAENNPOBAHMA. IMNUPUYECKYIO a3y MCCIef0BaHNA COCTABAAIOT
[AaHHble, cobpaHHble 13 bropo HaLMOHaNbHOM CTaTUCTUKKM M HaumoHanbHoro 6aHKa Pecny61vku KasaxcTtaH
3a nepuog 2020-2024 rr., BKAOYAA MOKA3aTeN N AOXOA0B HACE/NIEHWUA, BAaIOBOr0 BHYTPEHHErO NPOAYKTA,
YPOBHA MHOAALMM, NPOLEHTHbIX CTAaBOK, 06beMa AEMNO3UTOB U NPOCPOYEHHOM 3a40/1KEHHOCTU. Pe3ybTa-
Tbl aHa/IM3a NOKa3bIBaAOT, YTO CPEeAHMUI YPOBEHD NPODHAEMHbIX KpeanToB B EBPONEMCcKoOM coto3e CHU3MACA
€2,6%82020r. 80 1,9% B 2024 1., 4TO OTpPaKaeT NoBbieHMEe 3GGEKTUBHOCTN CUCTEM YNPABNEHUA KPeaUT-
HbIM PUCKOM. B cTpaHax LleHTpanbHOM A3nn ypoBeHb NPobieMHbIX KpeanToB B KasaxctaHe CoKpaTuca
€ 6,9% B 2020 1. no 3,1% B 2024 r., UTO CBUAETENLCTBYET O YaCTUYHOM YNYYLIEHUWN KayeCcTBa KpeauTHO-
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INTRODUCTION

Non-performing mortgage loans remain a major
source of financial instability in banking systems,
especially in emerging market economies, where
rapid mortgage lending expansion is accompanied
by heightened sensitivity to macroeconomic shocks.
The level and persistence of non-performing loans
(hereinafter — NPLs) in mortgage portfolios are de-
termined by a complex interaction among borrow-
er behaviour, housing-price dynamics, credit stan-
dards, monitoring quality, regulatory policy, and
the organisational maturity of financial institutions.
Since mortgage credit risk develops unevenly over
time and across regions, the diagnosis, forecasting
and management of NPLs remain serious challenges
for both banks and regulators.

Recent international monitoring confirms signif-
icant regional differences in NPL dynamics. In the
European Union, the average NPL ratio declined
from approximately 2.6% in 2020 to around 1.9%
in 2024, reflecting improvements in supervisory
systems and risk-management practices. In con-
trast, several emerging markets in Europe and Asia
continue to face higher and more volatile levels of
non-performing assets due to rapid credit growth,
institutional constraints and increased exposure to
macroeconomic shocks, while the average NPL ratio
for Asia as a whole remains around 1.6% but masks
large cross-country differences (EBRD, 2025; ADB,
2025).

Existing approaches to managing NPLs tend to
focus on individual components of the credit-risk
management system. Numerous studies examine
borrower-level credit-risk modelling, default fore-
casting, or macroprudential regulation, while oth-
ers analyse monitoring procedures or restructuring
mechanisms (Crouhy et al., 2000; Suryanto et al.
2022; Bermpei et al., 2023; Cenzon & Szabo, 2024).
However, these approaches are often developed
separately and rarely integrated into a single orga-
nizational framework. As a result, analytical models
are implemented without clear links to operational
processes, monitoring signals are not systematically
connected to intervention decisions, and regulatory
constraints do not always ensure coordinated action
by banks, supervisory authorities and government
agencies.

At the same time, recent research and practice
in banking management show that complex orga-
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nizational transformations such as digitalisation,
risk-management reforms and process restructuring
are increasingly implemented within project-based
structures. Project management provides structured
phases, clearly defined responsibilities and feedback
mechanisms that help align analytical tools, oper-
ational procedures and strategic decisions within a
single governance structure. Applying this logic to
the management of non-performing mortgage loans
suggests that NPL resolution should be organised
as an integrated project cycle rather than as a set of
fragmented analytical and operational activities.

Despite a growing body of research on credit risk,
NPL determinants and supervisory policy, existing
studies rarely treat the management of non-perform-
ing mortgage loans as a unified project-oriented
process that links early-warning systems, ongoing
monitoring, intervention measures and portfolio re-
silience within a single organizational framework.
This gap limits the ability of banks and regulators to
coordinate decisions at different stages of the credit
cycle, especially in emerging economies character-
ised by rapid growth in mortgage lending and higher
macro-financial volatility.

Therefore, this study aims to develop and pro-
pose a conceptual project-based framework, the
NPL Project Approach that conceptualizes the man-
agement of non-performing mortgage loans as an
integrated project cycle. The relevance of the frame-
work is substantiated through an analysis of recent
NPL dynamics and institutional practices in Europe-
an and Asian banking systems, providing a basis for
more coordinated and effective NPL management
strategies.

LITERATURE REVIEW

Early discussions of credit risk in the first half of
the twentieth century were primarily descriptive and
supervisory, relying on expert judgment and simple
balance sheet indicators rather than formal statisti-
cal models. A major methodological shift occurred
in the 1960s with the emergence of quantitative
approaches, most notably Altman’s Z-score model
(1968), which introduced discriminant analysis for
bankruptcy prediction and became a benchmark
for firm-level credit-risk assessment. In the 1970s,
structural models further advanced the field, with
Merton’s (1974) framework conceptualizing default
as a contingent-claims problem driven by the sto-
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chastic dynamics of firm asset values and leverage.
During the 1980s and 1990s, the focus expanded to
portfolio-level risk, leading to the development of
credit portfolio models that account for default cor-
relations and loss distributions (Crouhy et al., 2000).
Regulatory and methodological reviews, including
those of the Basel Committee on Banking Super-
vision (BCBS, 1999) and later retrospective analy-
ses of credit-risk models, highlighted both the an-
alytical strengths and practical limitations of these
approaches, emphasizing issues such as parameter
instability, data requirements, and model risk in re-
al-world banking applications (Altman et al., 2017).

Since the early 2000s, the literature has increas-
ingly focused on portfolio-level risk management,
regulatory capital and the macro-financial environ-
ment in which NPLs accumulate. Advances in in-
ternal ratings-based approaches and credit portfolio
modelling have stimulated research on stress testing
and economic capital, highlighting how macroeco-
nomic cycles, sectoral shocks and portfolio compo-
sition jointly shape expected and unexpected losses
on bank balance sheets (Crouhy et al., 2000). At the
same time, cross-country empirical studies have an-
alyzed how GDP growth, unemployment, interest
rates, credit expansion and bank-specific character-
istics explain the accumulation of NPLs in differ-
ent banking systems. International institutions have
compiled extensive databases on the dynamics of
NPLs during banking crises and on the effectiveness
of alternative resolution strategies, World Bank re-
views of NPL management in banks, and regional
assessments of the causes, impacts and resolution
strategies of NPLs in Asia and Europe (Van Zwi-
eten, 2019; ADB & ECB, 2021). Complementary
regional monitoring reports further document re-
cent NPL developments: high-frequency evidence
on the evolution of NPLs in Asian banking systems
is provided by the Asian Development Bank and
IPAF Asia, while European monitoring reports track
post-crisis balance-sheet repair in Europe and Cen-
tral and Eastern Europe (ADB, 2025; EBRD, 2025).
Taken together, these contributions have shaped a
macro-prudential and institutional perspective on
NPLs, which complements traditional micro-level
credit-risk models and provides a basis for more re-
cent research on mortgage NPLs.

Against this backdrop, the contemporary aca-
demic literature on NPLs can be divided into sev-
eral interconnected research streams, which provide

a structured framework for analysing prior work
and positioning the proposed model. Recent stud-
ies emphasize that the formation and management
of non-performing mortgage loans is a multifacto-
rial process involving behavioral, macroeconomic,
regulatory and institutional elements. Analyzes of
structural instability in default models show that
borrowers and financial intermediaries adapt to
lenders' policies, leading to systematic biases in
default-probability forecasts and an increase in the
volume of NPLs (Smith & Yezer, 2025). The impor-
tance of behavioural factors is confirmed by research
showing that households' inflation experience and
expectations affect mortgage-product choice and the
probability of future delinquency (Cenzon & Szabo,
2024). The spatial connectedness of housing mar-
kets increases the sensitivity of mortgage portfolios,
as Balcilar et al. (2024) showed that during periods
of macroeconomic instability, price shocks spread
more quickly across regions. At the same time, cli-
mate risks are becoming an independent driver of
deterioration in mortgage asset quality. Holtermans
et al. (2024) demonstrated that extreme weather
events significantly increase the probability of pay-
ment arrears. At the institutional level, Bianco et al.
(2025) showed that regulatory changes redistribute
the share of risky loans between large and small
banks, thereby affecting future NPL levels.

First, therefore, a large number of studies exam-
ine the macroeconomic and behavioral determinants
of mortgage delinquency and default, highlighting
the combined impact of income dynamics, housing
prices, expectations and regulatory changes on the
formation of non-performing mortgage loans and
linking earlier macro-prudential work on NPL cy-
cles with recent behavioral and spatial perspectives.
In the field of credit risk modeling, there is a clear
shift from static scoring models to more advanced
algorithms that account for borrower behavior and
external shocks. Bosker et al. (2025) examined ma-
chine-learning-based variable selection in clustered
credit risk models, while Suryanto et al. (2022) and
Sanz-Guerrero and Arroyo (2025) analyzed transfer
learning and large language model approaches for
credit risk and delinquency prediction in environ-
ments with limited or evolving default data. Chen et
al. (2025) and Han et al. (2025) showed how non-
linear optimisation, gradient-descent tree algorithms
and symmetry-aware deep-learning architectures
can be combined to enhance credit-risk assessment
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and credit-strategy design. Noriega et al. (2025)
provided evidence from Peru that crisis-period de-
linquency prediction can be improved by tailoring
machine-learning models to critical external factors,
reinforcing the importance of model adaptability
in volatile macro-financial environments. Together
with research on Bayesian models within interna-
tional financial reporting standards and on cluster
and deep-learning models for robust estimation of
default probabilities and expected losses, these stud-
ies demonstrate how modern analytical tools expand
the classical credit-risk toolkit.

Second, a rapidly expanding stream of research
focused on methods for modeling and forecasting
credit risk, shifting from traditional scoring sys-
tems to advanced statistical and machine learning
approaches that integrated behavioral, textual, and
macro-financial information and extended beyond
the classic models of the late twentieth century. Re-
search on credit monitoring emphasized the transi-
tion from static control procedures to process-orient-
ed and digital methods. Process mining and business
process analysis algorithms that integrated industry
standards and internal bank knowledge were able to
identify rare but critical deviations (Li et al., 2025).
Bermpei et al. (2023) showed that managers' per-
sonality traits influenced monitoring styles in syn-
dicated loans, with more individualistic managers
tending to apply softer control, thereby altering the
portfolio's risk profile. Instefjord and Nakata (2022)
argued that micro-prudential regulation reduced
banks' incentives to engage in dynamic monitor-
ing, increasing their reliance on static approaches.
Crosato et al. (2024) demonstrated that alternative
digital data, such as website structure, content, and
online activity, could be used to construct contin-
uous monitoring indicators that signalled borrower
deterioration earlier than traditional reporting. Be-
yond anomaly detection in business processes, Silva
et al. (2019) and Simonovi¢ and Todorovi¢ (2019)
showed that Monte Carlo simulation and project
management techniques could be applied to banking
operations and product development, highlighting
the relevance of quantitative tools for operational
risk and innovation management, while Christou et
al. (2010) demonstrated that agile process frame-
works could be successfully adapted to banking IT
projects, anticipating later developments in digital
transformation in the sector.

Third, a growing body of literature therefore anal-
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yses monitoring mechanisms and early-warning sys-
tems, emphasising the transition from static checks
to continuous, process- and data-driven oversight of
borrowers and portfolios, and addressing weakness-
es of earlier frameworks in which monitoring was
primarily viewed as a static back-office function.
The literature on restructuring and optimizing prob-
lem-loan processes analyzes how the combination
of data, timing and intervention methods affects the
effectiveness of debt collection. Chai et al. (2023)
proposed an integrated analytical approach to iden-
tify hidden default patterns in loans to small and me-
dium-sized enterprises. Witzany and Kozina (2022)
described that regression models for estimating time
to recovery outperform logistic models when choos-
ing the timing of the transition to soft collection
measures. Gutkowski (2021) demonstrated that suc-
cessful sovereign-debt restructuring creates macro-
economic conditions conducive to domestic credit
growth. Forster and Sun (2022) confirmed that mac-
ro-prudential policies, including loan-to-value regu-
lation, can smooth credit-price cycles and reduce the
likelihood of future NPLs.

Fourth, a substantial body of work examines re-
structuring mechanisms and regulatory instruments
aimed at reducing the accumulation of non-perform-
ing assets by linking micro-level collection strate-
gies with macro-prudential instruments and sover-
eign-debt resolution, echoing the policy-oriented
NPL literature developed by international institu-
tions. The regulatory environment, more broadly,
is a key factor in determining the volume of NPLs.
Rahman et al. (2023) showed that fiscal consoli-
dation in countries with high public debt increas-
es the share of NPLs: soft consolidation leads to a
moderate deterioration in portfolio quality, whereas
hard consolidation causes a pronounced increase in
NPLs. From a supervisory and accounting perspec-
tive, Jakubik and Teleu (2025) examined how IF-
RS-9-based expected-credit-loss frameworks affect
credit-risk assessment in uncertain environments,
while Scope Ratings (2025) and the EBRD's NPL
Monitor (2025) provided practitioner-oriented ev-
idence on how regulatory guidance, provisioning
practices and secondary-market development influ-
ence banks' NPL trajectories. Authors also empha-
sise that cross-country data comparability is ham-
pered by differences in NPL definitions, treatment
of restructured loans, and compliance with interna-
tional reporting standards, underscoring the need to
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analyse regulatory and fiscal conditions when for-
mulating NPL-management strategies.

Research on project management and organi-
zational change in the banking sector shows that a
significant proportion of transformation initiatives
is implemented through structured project mech-
anisms. Iljins and Skvarciany (2015) showed that
effective change management is crucial for build-
ing and maintaining customer trust in commercial
banks, while Sarfraz et al. (2018) analyzed how
environmental-risk-management strategies and cor-
porate social responsibility shape project-financing
decisions, highlighting the need to integrate sustain-
ability and stakeholder engagement into banking
project cycles. Rodrigues et al. (2023) highlighted
the central role of technology-management capabil-
ities in driving successful digital transformation in
banks, demonstrating that the quality of coordina-
tion, communication and agile governance within
project teams is a key determinant of transformation
outcomes. These studies, together with earlier work
on Monte Carlo simulation in banking operations,
agile process frameworks in banking IT and proj-
ect-management techniques in banking product de-
velopment, reinforce the view that complex banking
initiatives from risk-management reform to digital-
isation, benefit from structured project cycles with
clearly defined stages, roles and coordination mech-
anisms (Silva et al., 2019; Simonovi¢ & Todorovic,
2019).

Finally, recent research on project management
and organizational change in the banking sector em-
phasizes that complex transformations, including
risk-management and digitalisation initiatives, are
typically implemented through structured project
cycles with clearly defined stages, roles and coor-
dination mechanisms, suggesting that similar proj-
ect structures may be useful for organising NPL
management. International practice has contribut-
ed significantly to the understanding of NPL man-
agement. An analysis of World Bank country cases
(Bauze, 2021) showed that the successful reduction
of NPLs in countries such as Serbia, Albania, Slo-
venia, and Tunisia was achieved through compre-
hensive, structured, and inter-agency strategies that
were broadly consistent with cross-country policy
reviews of NPL management (World Bank, 2019;
ADB & ECB, 2021). These countries established
working groups on NPL reduction, set measurable
targets, developed project plans and allocated roles

among banks, regulators and government agencies.
This experience confirms that NPL management re-
quires a project-based approach with phased imple-
mentation, coordination among participants, clear
control mechanisms, stakeholder engagement and
adaptable solutions.

Overall, the literature shows that macroeconom-
ic variables, borrower behavior, supervisory inten-
sity and the organizational maturity of banks influ-
ence the risk of non-performing mortgage loans.
Multi-level and integrated NPL management should
combine analytical models, process monitoring, re-
structuring mechanisms, the regulatory context and
a project-based approach to managing banking pro-
cesses. At the same time, existing research streams
primarily develop these components in isolation and
rarely conceptualise the management of non-per-
forming mortgage loans as a single, integrated proj-
ect cycle. As a result, banks and regulators receive
fragmented recommendations on default forecast-
ing, monitoring, restructuring or regulatory design,
but lack a unified concept that combines early risk
identification, continuous monitoring, interven-
tion measures and long-term portfolio sustainabil-
ity within a coherent organizational structure. This
methodological gap motivates the present study
and underpins the development of the NPL Project
Approach model, which treats the management of
non-performing mortgage loans as an integrated
project cycle.

METHODOLOGY

This study is qualitative and conceptual, relying
on secondary data analysis and theoretical synthesis
rather than on primary empirical data collection. It
adopts a structured conceptual research design that
integrates a targeted literature review, a compar-
ative analysis of secondary macroeconomic data,
and an integrative synthesis procedure to develop a
practice-oriented framework for managing non-per-
forming mortgage loans. A conceptual research
design was chosen because the study aims to syn-
thesise fragmented knowledge across multiple dis-
ciplines credit risk, banking regulation, and project
management into an integrated framework, rather
than to test specific hypotheses on primary data. The
research followed four sequential stages.

At the first stage, a structured search and selec-
tion of academic sources was conducted. The search
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covered international peer-reviewed journals in-
dexed in Scopus and Web of Science, as well as re-
ports and databases of international financial institu-
tions (IMF, World Bank, ADB, EBRD, ECB, Scope
Ratings). The primary time frame was 2010-2025,
although seminal earlier works that established the
theoretical foundations of credit risk analysis (e.g.,
Altman, 1968; Merton, 1974; Basel Committee,
1999; Crouhy et al., 2000) were also included where
relevant.

The search was conducted in English using key-
word combinations such as ‘non-performing loans’,
‘mortgage default’, ‘credit risk’ modeling”, ‘NPL
resolution’, ‘early warning systems’, ‘loan portfolio
monitoring’, ‘restructuring of distressed debt’, and
‘project management in banking’. Publications were
retained if they (i) directly addressed non-perform-
ing loans in banking or mortgage markets, credit
risk, monitoring or restructuring; (ii) analyzed insti-
tutional, regulatory or organizational mechanisms of
NPL management; and (iii) contained conclusions
with clear implications for managerial practice.
Studies that mentioned non-performing loans only
in passing were excluded. A large body of literature
was initially reviewed, of which 41 publications met
the inclusion criteria and were retained for thematic
analysis. It should be noted that the search was lim-
ited to English-language sources and did not follow
a formal systematic review protocol (e.g. PRISMA);
accordingly, the procedure is best described as a
structured narrative review with explicit inclusion
criteria.

At the second stage, the selected publications
were grouped into five thematic streams correspond-
ing to the main components of NPL management:
(1) macroeconomic and behavioral determinants
of mortgage default; (2) credit-risk modeling and
forecasting methods; (3) monitoring mechanisms
and early-warning systems; (4) restructuring instru-
ments and macroprudential tools; and (5) project
management and change management in financial
institutions. Within each stream, the strengths and
limitations of existing approaches were identified,
and possibilities for their integration into a unified
system were assessed.

In the third stage, a comparative analysis of sec-
ondary data on NPL dynamics was conducted. Two
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summary tables in heatmap format were compiled
using publicly available data from Scope Ratings
GmbH (2025) for EU countries and IPAF Asia
(2025) for Asian sub-regions, covering the period
2020-2024. In addition, forward-looking NPL pro-
jections published by the Asian Development Bank
(2025) were used to supplement the retrospective
analysis. The comparative analysis illustrated re-
gional differences in credit-risk trajectories and con-
textualised the relevance of the proposed framework
for emerging mortgage markets.

At the fourth stage, a conceptual synthesis pro-
cedure was applied to develop the NPL Project
Approach model. Based on the thematic analysis
of the literature and the patterns identified in the
comparative data, the key phases of non-performing
loan management (early risk identification, moni-
toring and intervention, portfolio and sustainabili-
ty management) were mapped to the typical stages
of a project cycle (initiation, planning, implemen-
tation, monitoring and closure), drawing on estab-
lished project-management standards (PMBoK, ISO
21502). For each phase, the roles of banks, regu-
lators and government agencies, the main informa-
tion flows and the decision points were specified,
resulting in a formalised project-based framework
for NPL management.

This four-stage methodological approach formed
the basis for the results presented in the following
section.

RESULTS

This section presents the results of a comparative
analysis of the dynamics of problem loans (NPL) in
the banking systems of Europe and Asia for the pe-
riod 2020-2024. The analysis is based on aggregated
statistical data characterizing the level and change
in the share of problem assets in banks' loan port-
folios, which makes it possible to assess the qual-
ity of credit risk in various institutional and mac-
roeconomic conditions. The presented data form an
empirical basis for subsequent comparisons with
emerging markets and for interpreting the identified
trends in the context of institutional and structur-
al features. Summary indicators for the European
Union countries are presented in Table 1.
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Table 1. NPL ratio in the EU for 2020-2024

Country 2020 2021 2022 2023 2024
European Union 2,6% 2,0% 1,8% 1,8% 1,9%
Austria 2,1% 1,9% 1,8% 2,2% 2,4%
Belgium 2,0% 1,5% 1,5% 1,2% 1,3%
Denmark 1,9% 1,7% 1,4% 1,3% 1,3%
Finland 1,5% 1,3% 0,9% 1,1% 1,2%
France 2,2% 1,9% 1,9% 1,9% 2,0%
Germany 1,3% 1,1% 1,1% 1,3% 1,6%
Italy 4,1% 3,1% 2,5% 2,4% 2,3%
Spain 2,9% 3,1% 2.8% 2.8% 2,7%
Sweden 0,5% 0,3% 0,2% 0,3% 0,4%
Netherlands 2,0% 1,5% 1,4% 1,4% 1,5%

Note: compiled by the authors based on Scope Ratings GmbH (2025)

As shown in Table 1, the average EU NPL ratio
declined from 2.6% in 2020 to 1.9% by 2024. This
trend reflects the maturity of the European credit
risk management system, which includes a devel-
oped secondary market for non-performing assets,
institutionalized restructuring procedures, stringent
supervisory standards, and regular stress testing of
mortgage portfolios. Italy and Spain, which initially
exhibited comparatively elevated NPL levels (4.1%
and 2.9%, respectively), demonstrated sustained
reductions, while several Northern European coun-
tries (Sweden, Denmark, and Finland) maintained
consistently low ratios throughout the period. At the
same time, Austria and Germany showed a modest
upward trend in 2023-2024, suggesting that even
mature banking systems are not immune to local-
ized credit quality pressures. Overall, the European

Table 2. NPL ratio in Asia for 2020-2024

experience can serve as a benchmark for emerging
mortgage markets, highlighting the importance of
comprehensive regulation and transparent reporting
for effective NPL management.

To compare regional credit risk features and as-
sess the heterogeneity of problem-loan dynamics in
developing financial systems, an analysis of Asian
countries over the same period was conducted. Un-
like European banking systems, the Asian region is
characterised by greater variability in institutional
conditions, credit growth rates, and levels of regula-
tory development, leading to significant differences
in NPL dynamics. As shown in Table 2, the evolu-
tion of the share of NPLs across four Asian sub-
regions (East, South, Southeast, and Central Asia)
from 2020 to 2024 is presented.

Country 2020 2021 2022 2023 2024
Asia 1,7% 1,6%
East Asia 1,5% 1,4%
Japan 1,2% 1,3% 1,2% 1,3% 1,2%
Mongolia 11,7% 10,0% 9,1% 7,5% 5,1%
People's Republic of China 1,8% 1,7% 1,6% 1,6% 1,5%
Republic of Korea 0,5% 0,4% 0,3% 0,4% 0,4%
South Asia 4,0% 3,5%
Bangladesh 7,7% 7,9% 8,2% 9,0% 20,2%
India 7,9% 6,5% 4.8% 3,4% 2.5%
Nepal 1,7% 1,2% 2,4% 3,8% 4,6%
Pakistan 9,2% 7,9% 7,3% 7,6% 6,3%
Sri Lanka 4,9% 4,5% 12,0% 13,1% 12,9%
Southeast Asia 2,6% 2,6%
Cambodia 2,1% 2,0% 3,1% 5,4% 7,0%
Indonesia 3,1% 3,0% 2,4% 2,2% 2,1%
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Malaysia 1,6% 1,7% 1,7% 1,7% 1,4%
Philippines 3,6% 4,0% 3,2% 3,2% 3,3%
Singapore 2,6% 2,1% 1,8% 1,7% 1,3%
Thailand 3,1% 3,0% 2,7% 2,7% 2,7%
Viet Nam 1,7% 1,5% 2,0% 4,6% 5,4%
Central Asia 2,8% 2,7%
Armenia 4.5% 1,9% 2.8% 2,4% 1,2%
Azerbaijan 6,1% 4,6% 2,6% 1,9% 1,9%
Kazakhstan 6,9% 3,3% 3,4% 2,9% 3,1%
Uzbekistan 2,1% 5,1% 3,5% 3,5% 3,9%

Note: compiled by the authors based on IPAF Asia (2025)

The data in Table 2 reveal pronounced region-
al heterogeneity. East Asian banking systems (Ja-
pan, China, and the Republic of Korea) maintained
low and stable NPL ratios (1.2—1.8%), reflecting
well-developed risk-management infrastructure
and institutional stability. In contrast, South Asia
exhibited the highest and most volatile levels: Ban-
gladesh experienced a sharp increase to 20.2% by
2024, while India achieved a notable reduction from
7.9% to 2.5% over the same period. In Central Asia,
Kazakhstan occupies an intermediate position — its
NPL ratio declined from 6.9% to 3.1%, yet sensi-
tivity to accelerated mortgage-portfolio growth and

household debt burden persists, requiring stronger
supervision. Uzbekistan's NPL ratio remains offi-
cially moderate (3.9% in 2024), but rapid lending
expansion and the limited history of the mortgage
market create potential vulnerabilities that warrant
deeper monitoring and integrated risk-management
mechanisms.

To supplement the retrospective analysis, Table 3
presents the Asian Development Bank's (2025) fore-
cast of NPL dynamics for selected countries over
the next four quarters, together with the key macro-
economic determinants identified for each case.

Table 3. ADB NPL projections and key risk determinants in Asia (Next 4Q)

Country (Fo/?:i;?;t_ll:g; Summary Key determinant
Indonesia 2.6%-3.1% Sharp increase Government Consumption
Kazakhstan 3.4%-4.2% Less volatile Government Debt
Malaysia ~1.6% Remain high Government Consumption
Mongolia 7.3%—8.3% More volatile NPL Ratio (past)
People’s Republic of China ~1.6% Maintain NPL Volume (past)
Republic of Korea 0.3%-0.4% Slight decline Household Mortgage
Thailand ~2.9% Slight increase Industrial Product Index
Vietnam 3.0%-3.3% Fluctuating Market Capitalization

Note: compiled by the authors based on ADB (2025)

These projections provide a forward-looking di-
mension that contextualizes the relevance of adap-
tive approaches to NPL management. As Table
3 indicates, the forecasts show mixed dynamics.
China, South Korea, and Malaysia are expected to
maintain low NPL levels, while Mongolia and In-
donesia are projected to see increases. Kazakhstan
shows a trend toward gradual stabilization (3.35—
4.23%), consistent with the strengthening of super-
visory measures. A comparison of the historical data
(Tables 1-2) with these forward-looking estimates
provides a comprehensive picture of the evolution
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of credit risk in both regions and underscores the
need for adaptive, project-oriented frameworks for
NPL management, particularly in emerging markets
where credit-risk trajectories remain volatile.

Based on the thematic analysis of the literature
and the patterns identified in the comparative data
above, this study proposes “the NPL Project Ap-
proach model”, which conceptualizes the manage-
ment of non-performing mortgage loans as a struc-
tured project cycle and is illustrated in Figure 1.
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1. EARLY RISK DETECTION

Risk modelling and behavioural indicators
Payment discipline signals
Macro-financial environment
Product-level risk characteristics

Result: Formation of a risk map and early

warning segments

2. MONITORING & INTERVENTION

Continuous portfolio monitoring

Process indicators and operational analytics
Automated early-warning triggers

Corrective actions (restructuring, rescheduling,
support)

Result: Stabilization of borrower performance

FEEDBACK & CONTINUOUS LOOP

Updating policies, models and internal
processes based on portfolio outcomes

¢

Return back to step 1

v

3. PORTFOLIO MANAGEMENT &
IMPROVEMENTS

Prudential parameters (LTV, DTI, stress testing)
Regulatory and institutional requirements
Process optimization and digital transformation
Organisational learning and project initiatives

Result: Long-term NPL reduction and portfolio
resilience

Figure 1. Conceptual project cycle of the NPL Project Approach model

As shown in Figure 1, the model comprises three
sequential stages that form a continuous cycle with
feedback loops between analytical diagnostics, op-
erational interventions, and strategic portfolio deci-
sions. The first stage (early risk detection) focuses
on the preliminary identification of borrowers and
credit segments at increased risk of financial deteri-
oration. At this stage, the bank uses risk-modelling
outputs, borrower-behavior data, macroeconomic
signals, and credit-product parameters to map po-
tential risk areas, thereby enabling early correc-
tive action. The second stage combines continuous
monitoring with managerial intervention measures.
Regular tracking of payment discipline, internal
operational data, and changes in borrower behav-
ior enables timely detection of deviations. Where
necessary, intervention measures are initiated, such
as restructuring, term adjustments, or personalized
borrower support, to stabilize the client's financial
situation and prevent the loan from being classi-
fied as non-performing. The third stage (portfolio
management and sustainability) shifts the focus to
the long-term resilience of the mortgage portfolio.
Banks incorporate macroprudential requirements,
stress test results, regulatory changes, and organi-
zational factors into credit policy revisions, process
improvements, and staff training, ultimately reduc-
ing NPL levels and strengthening risk management.

DISCUSSION

The development of the NPL Project Approach
confirms that managing non-performing mortgage
loans requires a comprehensive, project-oriented
approach rather than isolated tools. Empirical stud-
ies show that even advanced default-prediction and
credit-risk models do not prevent NPL accumulation
when not embedded in organizational decision-mak-
ing processes (Smith & Yezer, 2025; Bosker et al.,
2025). The proposed framework extends this litera-
ture by explicitly linking analytical models to mon-
itoring, restructuring, and portfolio-level decisions
within a single project cycle.

The three-stage structure of the model reflects
evidence that mortgage distress is driven by a com-
bination of behavioral, macroeconomic, and regu-
latory factors (Cenzon & Szabd, 2024; Balcilar et
al., 2024; Holtermans et al., 2024). Early-warning
tools and portfolio segmentation address the deter-
minants of delinquency, while the monitoring and
intervention stage translates risk signals into con-
crete actions, and the portfolio-management stage
aligns underwriting and restructuring policies with
long-term sustainability goals.

The emphasis on process-based monitoring and
clearly defined responsibilities is consistent with re-
search calling for a shift from static checks to con-
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tinuous, data-driven surveillance (Li et al., 2025;
Bermpei et al., 2023; Instefjord & Nakata, 2022).
By assigning monitoring roles, decision rules, and
escalation paths, the NPL Project Approach offers a
practical way to ensure that early signals of borrow-
er distress lead to timely interventions rather than
remaining confined to risk reports.

The model also resonates with international
practice. The World Bank's NPL Resolution: Coun-
try Cases (Bauze, 2021) and the European Parlia-
ment study by Bertay and Huizinga (2021) show
that successful NPL reduction is achieved through
coordinated strategies with clear timelines and in-
stitutional roles, not through individual instruments
alone. The proposed approach provides a conceptual
structure for such programs, formalizing the roles of
banks, supervisors, and government agencies within
an integrated project framework that can be adapted
to emerging mortgage markets such as Kazakhstan
and Uzbekistan, where rapid credit growth and mac-
ro-financial volatility heighten the need for coordi-
nated NPL management.

Overall, the NPL Project Approach does not re-
place existing analytical or regulatory tools; it offers
a unifying, project-based framework that connects
early-warning systems, operational decisions, and
portfolio-level adjustments, thereby transforming
fragmented insights into NPL determinants, moni-
toring, and restructuring into a coherent organiza-
tional model.

CONCLUSION

This study developed the NPL Project Approach
model, a conceptual framework that reconceptual-
izes the management of non-performing mortgage
loans as an integrated three-stage project cycle,
moving beyond the fragmented treatment of credit
risk diagnostics, monitoring, and restructuring that
characterizes the existing literature. Three principal
findings emerge from the analysis.

First, the comparative examination of NPL dy-
namics across EU and Asian banking systems (2020—
2024) demonstrates that sustained NPL reduction in
the EU over this period is associated not with any
single instrument but with the coordinated function-
ing of supervisory standards, secondary NPL mar-
kets, and institutionalized restructuring procedures.
Second, the pronounced heterogeneity observed in
Asia, where NPL ratios range from below 2% to
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above 7% across sub-regions, confirms that institu-
tional maturity, regulatory capacity, and the pace of
credit expansion are critical mediating factors that
determine whether analytical tools translate into ef-
fective portfolio outcomes. Third, forward-looking
ADB projections indicate that emerging markets
in Central and Southeast Asia face continued cred-
it-quality pressures, underscoring that reactive, in-
strument-by-instrument approaches are insufficient
and that structured, anticipatory frameworks are re-
quired.

The theoretical contribution of this study lies in
bridging two largely disconnected bodies of knowl-
edge, credit-risk management and project-man-
agement theory, by demonstrating that the phased
logic of the project cycle (initiation, planning, im-
plementation, monitoring, closure) provides a pro-
ductive organising structure for NPL. management.
The methodological contribution consists in the
formalization of this logic into a three-stage model
with specified roles, information flows, and decision
points for banks, regulators, and government agen-
cies, grounded in PMBoK and ISO 21502 standards.
The practical contribution is a ready-to-adapt orga-
nizational blueprint: for banks, the model offers a
mechanism to connect early-warning signals to con-
crete intervention decisions rather than leaving them
isolated in risk reports; for regulators, it provides a
framework for designing coordinated, multi-stake-
holder NPL reduction programs of the type that
proved effective in Serbia, Albania, Slovenia, and
Tunisia.

Several limitations should be acknowledged.
The model remains at the conceptual stage and has
not been tested against operational data from indi-
vidual banking institutions. The literature review,
while structured and criterion-based, was confined
to English-language sources and did not employ a
formal systematic protocol (e.g. PRISMA), poten-
tially omitting relevant work in other languages. The
comparative NPL analysis is descriptive and does
not isolate causal effects of specific policies or in-
stitutional arrangements on credit-quality outcomes.

These limitations define a concrete agenda for
future research. First, case-study or action-research
designs could be applied to pilot the NPL Project
Approach within selected banks in Kazakhstan or
Uzbekistan, generating evidence on implementation
barriers and measurable portfolio effects. Second,
quantitative studies using panel-data models could
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test whether banking systems with project-structured
NPL management exhibit lower default rates, higher
recovery rates, or shorter resolution times than those
relying on ad hoc practices. Third, extending the
framework to non-mortgage credit segments, con-
sumer lending, and SME portfolios would test its
generalizability and reveal segment-specific adapta-
tions required for effective implementation.
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ABSTRACT

This study investigates how integrated strategic communication influences the process of consensus
building and organizational readiness during digital innovation in the retail banking industry. This study
examined how the technological attributes of Al-based short-form content recency, reliability, and
shareability effect cognitive attributes, specifically convenience and usefulness, and how these cognitive
responses subsequently influence satisfaction and repurchase intention. Analyzed differences based on
consumers’ levels of functional and economic value. A survey was conducted with 400 consumers who had
viewed Al-based short-form content and purchased the recommended product, and the research model
was validated using exploratory factor analysis, confirmatory factor analysis, structural equation modeling,
and multi-group analysis. The results showed that relevance and the possibility of distribution significantly
increase perceived convenience (B = 0.366 and B = 0.600; p < 0.001), while reliability has a positive effect
on usefulness (B = 0.266; p <0.001). Usefulness has a pronounced positive effect on satisfaction (B = 3.378;
p < 0.001), which, in turn, significantly increases the intention of repeat purchase (f =0.921; p < 0.001). The
practical significance of the study lies in substantiating the priority of increasing the perceived usefulness
and trust in Al content in order to increase loyalty and repeat demand. The prospects for further research
are related to expanding the sample to different age and gender groups, comparative analysis of various
types of Al algorithms, as well as studying the long-term effects of personalization in the context of digital
transformation of consumer markets.
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ycnosuax BHeapeHUA Al-pekomeHaateNnbHbIX
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AHHOTALUMUA

CTpemuTesibHOe pPas3BUTUE TEXHOIOTUI UCKYCCTBEHHOIO WHTENEKTa TpaHchopmumpyeT umdpoBoi map-
KETUHT U MeXaHM3Mbl GOPMUPOBAHMA NOTPEOUTENLCKOrO NOBEAEHNA, OCOBEHHO B MHAYCTPUM KPACOTHI,
rae nepcoHasM3nNpoBaHHbIE PEKOMEHAALMM CTAHOBATCA K/IHOYEBbIM MHCTPYMEHTOM KOHKYPEHTHOrO npe-
nmyLLectsa. Llesbto nccnenoBaHUA ABAAETCA aHA/IM3 CTPYKTYPHbIX B3aMMOCBA3EN MeXAY TEXHUYECKMMMU
XapaKTepucTMKamu Al-OCHOBaHHOTO PEKOMEHAATE/IbHOTO KOHTEHTA, KOTHUTUBHBIMW OLLEHKaMM NO/Ib30Ba-
Tenein, SMOLMOHANbHOM peaKkLmell U NOBEAEHYECKUM Pe3y/IbTaTOM, a TaK¥Ke BbIBIEHWE Pas/IMUNA STUX
CBA3€el B 3aBUCMMOCTM OT YPOBHSA BOCMPUHMMAEMOMN GYHKLMOHANBHOM M SKOHOMUYECKOM LLeHHOCTH. Npo-
aHaNM3MPOBaHbl Pa3/IMYNS B 3aBUCUMOCTU OT YPOBHA GYHKLIMOHANIbHOM M SKOHOMUYECKOM LEEHHOCTU AN
notpebuteneit. B nccnegoBaHumn npuHaam ydyactue 400 notpebutenei, KOTopblie NPOCMOTPENN KPaTKUi
KOHTEHT Ha OCHOBE MCKYCCTBEHHOTO MHTE/IEKTa U NpMobpenn peKoMeHA0BaHHbIN NPOAYKT, U MOAENb UC-
cnefoBaHuA bbla NOATBEPKAEHA C MOMOLLbIO UCC/IeA0BaTeNbCKOrO GaKTOPHOro aHanmnsa, NoATBEPKAat0-
Lero ¢paKTOPHOro aHaAM3a, MOAENNPOBAHUA CTPYKTYPHbIMM YPAaBHEHUAMMU U aHAIM3a HECKOJIbKMX FPymm.
Pe3ynbTaThl MOKa3anm, YTO aKTya/IbHOCTb M BO3MOXKHOCTb PacnpOCTPaHEHUA 3HAYMMO NOBbILIAKOT BOCMPU-
HUMaemoe yao6¢Teo (B = 0.366 1 B = 0.600; p < 0.001), Toraa Kak HaAEKHOCTb OKa3blBAET MOOKUTE/b-
Hoe B/MAHWE Ha nonesHocTb (B = 0.266; p <0.001). MNose3HOCTb OKa3blBaET BbiPaXKEHHOE MOJIOXKMUTEbHOE
BAWAHUE HA YA0BNETBOPEHHOCTL (B = 3.378; p <0,001), KoTopas, B CBOIO o4epesb, CyLLeCTBEHHO MOBbI-
lIaeT HamepeHre NOBTOPHOM NoKynku (B = 0.921; p <0,001). MNMpaKTnyeckaa 3HaYMMOCTb UCCAEL0BaHUA
3aK/toyaeTcAa B 060CHOBAHUN MPUOPUTETHOCTM MOBbIWEHUA BOCMIPUHUMAEMOW MOIE3HOCTM U AOBepuUs K
Al-KOHTEHTY o151 YCUAEHUA I0ANBHOCTM M MOBTOPHOIO cripoca. MNepcnekTuBbl AanbHENLWNX UCCAeA0BaHUN
CBA3aHbl C pacliMpeHnem BbIBOPKM Ha pPas/iMyHbIe BO3PACTHbIE M FreHAEepHble rpynnbl, CPAaBHUTEIbHbIM
AHA/IN30M Pa3/INYHbIX TUMOB Al-aNrOPUTMOB, @ TaKXKe U3y4eHMEM A0NTOCPOYHbIX 3PPEKTOB NepPCOHANN3a-
LUK B ycnoBUAX LdpoBon TpaHchOopMaLMM NOTPEBUTENLCKUX PbIHKOB.
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INTRODUCTION

The rapid advancement of digital technologies
has transformed consumers’ lifestyles and purchas-
ing behaviors, heightening the importance of emo-
tional satisfaction, personalization, and immediate
responsiveness (Seong, 2025). In this trend, artificial
intelligence (hereinafter — Al) has gained attention
as a core technology capable of delivering person-
alized experiences. By analyzing individuals’ pref-
erences and contextual information based on exten-
sive data, Al provides optimized information in real
time, fulfilling consumer expectations and enhanc-
ing trust in the brand (Epart, 2025). Particularly, the
beauty industry is one of the sectors that has most
rapidly adopted hyper-personalization technologies,
utilizing Al-based recommendation content to de-
liver customized product information and user expe-
riences to consumers (Lee, 2023). In the context of
the digital economy, Al personalization is becoming
a strategic tool for creating competitive advantages.
Algorithmic recommendation systems not only im-
prove the accuracy of communication with consum-
ers but also create new mechanisms for distributing
attention and value within digital ecosystems. Thus,
Al content serves not just as a marketing tool but
also as an element of strategic management of con-
sumer experience in a platform-type economy.

Meanwhile, as the shift toward video-centred so-
cial media accelerates, short-form content that de-
livers key messages within a brief time span has be-
come a central mode of consumer communication.
Platforms such as TikTok, Instagram Reels, and
YouTube Shorts automatically expose beauty-re-
lated videos tailored to user preferences through Al
recommendation systems. These systems directly
influence product awareness and the formation of
purchase intentions. In particular, short-form beauty
content serves as an effective digital marketing tool
that enhances product perception and brand atti-
tudes and drives actual purchases by eliciting strong
visual stimulation and emotional engagement (Jung
& Kwon, 2025). The integration of Al technolo-
gies with short-form content is reshaping consumer
experiences in the beauty industry on a new level.
However, empirical research examining how the
value perceived through Al-based beauty product
recommendation content translates into actual sat-
isfaction and repurchase intention remains insuffi-
cient. Given that beauty products are consumption
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goods strongly influenced by individual preferences
and emotional satisfaction, it is necessary to close-
ly investigate how consumers’ perceptions of func-
tional value (product utility and performance) and
economic value (cost-effectiveness) affect their pur-
chasing behavior (Chandra, 2025).

Despite the growing amount of research in the
field of Al recommendation systems, existing work
tends to consider technological characteristics, cog-
nitive assessments, and behavioral intentions in
isolation. There is no integrated model explaining
the sequential transformation of technological char-
acteristics of Al content into cognitive assessments,
emotional reactions, and subsequent purchasing
behavior. Accordingly, this study aims to analyze
how the technical characteristics of Al-based beauty
product recommendation content recency, reliabil-
ity, and shareability affect consumers’ cognitive
attributes (convenience and usefulness), emotional
responses (satisfaction), and behavioral outcomes
(repurchase intention). Furthermore, by comparing
differences in consumer perception structures ac-
cording to levels of functional value and economic
value, this study seeks to provide a comprehensive
understanding of how Al-driven personalized mar-
keting influences the formation of value percep-
tions and behavioral intentions among consumers.
Ultimately, by clarifying how Al-based recommen-
dation content connects consumers’ thoughts and
behaviors, the study aims to offer insights that can
inform Al-personalized content strategies and con-
sumer experience design in the beauty industry.
From a practical point of view, the research results
can be used to develop Al personalization strategies
aimed at increasing the economic efficiency of digi-
tal marketing, optimizing the customer path and cre-
ating sustainable competitive advantages.

LITERATURE REVIEW

Al refers to technologies that mimic human
cognition and judgment to solve problems or make
autonomous decisions. Across fields such as health-
care, finance, education, and entertainment, Al has
enabled personalized services through the integra-
tion of big data, machine learning, and deep learn-
ing (CSES, 2023). Personalized recommendation
systems have evolved based on collaborative filter-
ing and content-based filtering, and more recently,
hybrid models combining both approaches have
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become mainstream due to their sophistication and
contextual relevance (Lee, 2024). The Al-based
beauty product recommendation content examined
in this study is likewise grounded in a hybrid recom-
mendation framework.

Beyond recommendation algorithms, Al tech-
niques such as sentiment analysis have been applied
to beauty product reviews to classify positive and
negative consumer opinions using machine learning
algorithms (e.g., K-Nearest Neighbor) and text-min-
ing approaches (Wardani et al., 2022). However,
these studies mainly focus on improving classifi-
cation accuracy and do not examine how Al-driven
content characteristics influence consumer satisfac-
tion and repurchase intention from an economic and
strategic perspective. Recent industry reports also
emphasize that Al-driven personalization enhances
user experience by integrating behavioral data and
contextual signals to optimize real-time content de-
livery (Epark, 2025). Such developments highlight
the growing strategic importance of Al in digital
marketing ecosystems.

Short-form content typically consists of videos
approximately 15 to 60 seconds in length and has
rapidly proliferated as it aligns with mobile-friendly
consumption patterns. Platforms such as YouTube
(Shorts), Instagram (Reels), and TikTok continuous-
ly expose users to beauty-related videos tailored to
their preferences through algorithmic recommenda-
tions. Accumulating findings indicate that attributes
such as informativeness, entertainment, interactiv-
ity, and credibility positively influence satisfaction
and purchase intention. In particular, the vertical im-
mersive format delivers strong visual stimuli within
a short time span, compressing the decision-making
process from initial interest to behavioral conver-
sion (Kim, 2025a).

Recency refers to the extent to which information
is provided when users need it. In the rapidly chang-
ing beauty context, delivering up-to-date informa-
tion reduces search time and enhances the speed and
accuracy of purchase decisions (Kim, 2025b). Reli-
ability refers to the degree to which the information
in the content is perceived as factual and free from
distortion. When trust is established, acceptance and
resonance with the information increase, thereby
strengthening consumers’ willingness to follow the
recommendation and proceed with a purchase (Kim,
2025¢c).

Shareability refers to the extent to which content

can be easily transmitted and disseminated among
users. Short, impactful formats encourage engage-
ment and drive virality, thereby accelerating brand
awareness and product learning (Park, 2024). Con-
venience refers to the experience of perceiving the
search and usage processes as simple and low-effort.
Personalized recommendations reduce the time and
effort costs for users, thereby increasing continued
usage, satisfaction, and readiness to purchase (Sim
& Yoon, 2020). Usefulness refers to the extent to
which the provided information is evaluated as gen-
uinely helpful for achieving one’s goals. Facilitating
product understanding and simplifying comparisons
of alternatives enhances confidence in purchase de-
cision-making (Lee, 2021).

Perceived value is understood as consumers’
overall assessment of the balance between the ben-
efits and costs experienced when using a product or
service. It is not merely satisfaction relative to price
but is formed by considering the utility gained from
product use along with the time, psychological, and
monetary costs incurred during the process. In this
study, perceived value is categorized into functional
value and economic value. Functional value refers
to value based on product performance and utility,
whereas economic value refers to value based on
price fairness and non-monetary costs, such as time
and effort. Functional value is primarily shaped by
trust in product quality and performance, while eco-
nomic value is reinforced by perceptions of efficien-
cy and rational decision-making. Both dimensions
contribute to purchase intention by reducing infor-
mation search costs and increasing decision confi-
dence, although their relative influence may vary
depending on consumers’ value orientation (Lee,
2021). Prior studies further indicate that functional
and economic value may exert differential effects on
satisfaction and repurchase intention, particularly in
personalized digital environments (Chandra, 2025).
In addition, research on brand experience suggests
that positive evaluative perceptions can strength-
en brand loyalty and brand equity, highlighting the
broader strategic importance of value-based con-
sumer judgments (Athira et al., 2024).

Purchase intention refers to the behavioral will-
ingness to buy a specific product, and it becomes
stronger as the burden of information search de-
creases in personalized short-form recommendation
environments. External cues, such as price, quality,
and packaging, interact with individual psycholog-
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ical factors, while content attributes, such as reli-
ability, usefulness, and convenience, reduce deci-
sion-making uncertainty and accelerate purchase
decisions (Li, 2025; Khanh et al., 2026). Previous
studies conducted in crisis contexts have also con-
firmed that satisfaction significantly mediates the
effects of social influence, price value, and conve-
nience on repurchase intention among Generation
Z consumers (Thuc, 2023). These findings suggest
that even under uncertain economic conditions, sat-
isfaction remains a critical determinant of behavior-
al continuity, highlighting its strategic importance in
digital consumption environments.

RESEARCH METHODS

The survey for this study was conducted over
approximately three weeks, from August 10 to Au-
gust 30, 2025, through the online platform Tally.so.
Among the 443 collected responses, 43 insincere or
invalid responses were excluded, and a total of 400
responses were used for the final analysis. The sur-
vey targeted female consumers in their 10s to 50s
who had watched Al-based short-form content (In-
stagram Reels, TikTok, YouTube Shorts, etc.) and
had purchased beauty products within the past six
months.

The questionnaire used in this study comprised
50 items covering demographic characteristics,
content attributes (recency, reliability, shareabil-
ity, convenience, and usefulness), perceived value
(functional and economic), satisfaction, and pur-
chase intention. All items were adapted from prior
research and reconstructed to suit the study's pur-
pose, and a 7-point Likert scale was employed (1 =
strongly disagree, 7 = strongly agree).

Content attributes were composed of five factors
centred on the technical characteristics of Al-based
short-form recommendation content. Recency re-
fers to how quickly and appropriately information
is provided at the needed moment, and reliability
indicates the extent to which the information is per-
ceived as factual and free from distortion. Shareabil-
ity represents the degree to which content is easily
disseminated among users, convenience refers to
the ease experienced during the search and usage
processes, and usefulness signifies the extent to
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which the content is helpful in actual decision-mak-
ing (Kim & Kim, 2024).

Perceived value refers to consumers’ assessment
of the balance between the utility and costs they per-
ceive, and it was categorized into functional value
and economic value. Functional value was measured
to evaluate whether the product’s performance and
quality meet expectations, while economic value
was constructed to assess the rationality of the ben-
efits relative to the costs paid (Jeon & Heo, 2022).
Satisfaction refers to the overall psychological ful-
filment experienced after purchasing the product,
and purchase intention signifies the behavioural
willingness to repurchase the same product or rec-
ommend it to others (Tian, 2022).

The data collected was analyzed using SPSS
30.0 and AMOS 21. First, a frequency analysis was
conducted to examine the general characteristics of
the sample, followed by an exploratory factor anal-
ysis (EFA) and reliability analysis to verify the mea-
surement items' structure and internal consistency.
Subsequently, confirmatory factor analysis (CFA)
was performed to assess convergent and discrimi-
nant validity. The construct reliability (CR) exceed-
ed 0.7, and the average variance extracted (AVE)
exceeded 0.5, confirming overall validity. Structur-
al equation modelling (SEM) was then applied to
evaluate model fit, and key fit indices, including
CMIN/DF, GFI1, AGFI, CFI, and RMSEA, met the
recommended criteria. Finally, multi-group analysis
(MGA) was conducted to verify the moderating ef-
fects of functional value and economic value (high
vs. low). Respondents were divided into two groups
based on mean scores, and structural differences ac-
cording to value levels were examined by compar-
ing path coefficients.

The structural model of this study specifies that
the technical characteristics of Al-based short-form
recommendation content (recency, reliability, and
shareability) influence consumers’ cognitive char-
acteristics (convenience and usefulness), which, in
turn, lead to satisfaction and repurchase intention.
Additionally, a moderation model was tested to ex-
amine whether these causal relationships differ de-
pending on the levels of functional value and eco-
nomic value (see Figure 1).
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Figure 1. Research model

This study aims to examine the structural rela-
tionships in which the technical characteristics of
Al-based beauty product recommendation content
influence users’ cognitive factors, emotional re-
sponses, and behavioral outcomes, based on prior
research. In addition, the following hypotheses were
established to further analyze whether these rela-
tionships differ depending on levels of functional
value and economic value. Based on prior research,
the following hypotheses are proposed.

H1. The technical characteristics of Al-based
beauty product recommendation content will posi-
tively affect users’ perceived convenience.

H1-1. Recency will positively affect conve-
nience.

H1-2. Reliability will positively affect conve-
nience.

H1-3. Shareability will enhance convenience.

H2. The technical characteristics of Al-based
beauty product recommendation content will posi-
tively affect users’ perceived usefulness.

H2-1. Recency will positively affect usefulness.

H2-2. Reliability will positively affect useful-
ness.

H2-3. Shareability will positively affect useful-
ness.

H3. Convenience will positively affect useful-
ness.

H4. The more users perceive Al-based beauty
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product recommendation content as convenient and
useful, the higher their satisfaction with the recom-
mended product will be.

H4-1. Convenience will positively affect satis-
faction.

H4-2. Usefulness will positively affect satisfac-
tion.

HS. Satisfaction with the product recommended
via Al-based beauty product recommendation con-
tent will positively affect repurchase intention.

Heé. The relationships among the characteristics
of Al-based beauty product recommendation con-
tent, satisfaction, and repurchase intention will dif-
fer depending on consumers’ perceived value levels.

H6-1. Differences will exist in these relation-
ships depending on the level of functional value
(high/low).

H6-2. Differences will exist in these relation-

ships depending on the level of economic value
(high/low).

RESULTS

The survey participants in this study were 400
consumers who had viewed Al-based short-form
content and purchased beauty products within the
past six months (Table 12). By age group, individu-
als in their 20s (35.3%) and 30s (32.3%) accounted
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for the majority, indicating that generations familiar
with digital environments and short-form content
formed the core of the sample. Regarding occupa-
tion, office workers represented the largest propor-
tion at 44.5%, followed by students (21.3%), full-
time homemakers (13.3%), and freelancers (12.3%).
Monthly income was highest in the 2-3 million
KRW range (29.5%), followed by 1-2 million KRW
(26.8%) and 3—4 million KRW (16.5%).

Regarding platform usage, 37.3% of respondents
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reported using both Instagram Reels and YouTube
Shorts, the highest proportion, while the combined
use of TikTok and other platforms was also substan-
tial at 19.8%. These results suggest that short-form
content consumption is expanding as a multi-plat-
form behavior rather than being limited to a single
service. As shown in Table 1, items with factor load-
ings below 0.6 were removed through the explorato-
ry factor analysis (EFA).

Table 1. EFA results for recency, reliability, and shareability

Item Factor 1 Factor 2 Factor 3
Reliability 5 0.871 0.125 0.218
Reliability 4 0.866 0.083 0.231
Reliability 1 0.839 0.086 0.305
Recency 3 0.067 0.877 0.11
Recency 1 0.1 0.876 0.175
Recency 2 0.113 0.875 0.177
Shareability 1 0.266 0.145 0.854
Shareability 2 0.241 0.198 0.836
Shareability 5 0.25 0.159 0.778

Note: compiled by authors

The variables Reliability 5 (0.871), Reliabil-
ity 4 (0.866), and Reliability 1 (0.839) have high
factor loadings on the first factor and low cross-load-
ings (<0.31), confirming their stable membership
in a single design domain. The factor characteriz-
es the perception of the accuracy and reliability of
recommendations. Recency 3 (0.877), Recency 1
(0.876), and Recency 2 (0.875) indicators form
the second factor, with high loadings and minimal
cross-loadings with other components, indicating
clear discriminant validity. The variables Shareabil-

ity 1(0.854), Shareability 2 (0.836), and Shareabil-
ity 5 (0.778) demonstrate high loadings on the third
factor and moderately low cross-loadings (<0.27),
confirming the independence of this measurement.
This factor describes the content’s social and com-
munication functionality.

The remaining variables satisfied the recom-
mended thresholds, thereby confirming convergent
validity. In addition, ERA results for convenience,
usefulness, functional value, and economic value
are presented in Table 2.

Table 2. EFA results for convenience, usefulness, functional value and economic value

Item Factor 1 Factor 2 Factor 3 Factor 4
Usefulness 2 0.841 0.259 0.197 0.157
Usefulness 1 0.836 0.258 0.159 0.167
Usefulness 3 0.817 0.242 0.163 0.136
Usefulness 5 0.706 0.346 0.235 0.126
Convenience 3 0.313 0.738 0.209 0.048
Convenience 1 0.299 0.719 0.125 0.237
Convenience 2 0.155 0.714 0.162 0.25
Convenience 4 0.155 0.685 0.273 0.143
Convenience 5 0.306 0.661 0.145 0.113
EconomicValue 1 0.185 0.166 0.813 0.109
EconomicValue 2 0.186 0.176 0.788 0.194
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EconomicValue 4 0.179 0.249 0.758 0.288
EconomicValue 3 0.173 0.261 0.664 0.393
Functional Value 2 0.139 0.195 0.224 0.835
Functional Value 1 0.13 0.16 0.203 0.833
FunctionalValue 3 0.265 0.243 0.386 0.656

Note: compiled by authors

The results of exploratory factor analysis con-
firm the presence of four independent latent struc-
tures corresponding to the theoretical research mod-
el: convenience, usefulness, functional value and
economic value. The first factor combines utility
indicators, with factor loadings ranging from 0.706
to 0.841, indicating high internal consistency and
convergent validity. The second factor is composed
of convenience variables with loadings of 0.661—
0.738. Despite moderate cross-loadings, the domi-
nant values are concentrated on the corresponding
factor, confirming its empirical stability. The third

factor is represented by indicators with loadings of
0.664—-0.813. The main coefficients significantly ex-
ceed the cross-loadings, indicating acceptable dis-
criminant validity, although one indicator shows a
moderate overlap with the functional value factor.
The fourth factor combines indicators of functional
value, characterized by high loads of 0.656—0.835,
which confirms their uniformity and conceptual in-
dependence.

EFA results for satisfaction and repurchase inten-
tion shows Table 3.

Table 3. EFA results for satisfaction and repurchase intention

Item Factor 1 Factor 2
Repurchase Intention 1 0.859 0.255
Repurchase Intention 2 0.854 0.317
Repurchase Intention 4 0.848 0.324
Repurchase Intention 3 0.812 0.385
Satisfaction 5 0.236 0.812
Satisfaction 2 0.252 0.811
Satisfaction 4 0.366 0.808
Satisfaction 3 0.42 0.77

Note: compiled by authors

The first factor comprises indicators of repeat
purchase intention, with high factor loadings of
0.812-0.859. At the same time, the cross-loadings
on the second factor remain significantly lower than
those on the main factor, indicating a clear factor
affiliation and high convergent validity of the con-
struct. The second factor combines satisfaction in-
dicators with loads of 0.770—0.812. Despite moder-
ate cross-loadings across individual indicators, the

dominant loadings are concentrated on the corre-
sponding factor, confirming the empirical indepen-
dence of this measurement.

The composite reliability (CR) values ranged
from 0.771 to 0.886, and the average variance ex-
tracted (AVE) values ranged from 0.523 to 0.722,
all of which met the recommended thresholds (CR >
0.70, AVE > 0.50) (Table 4).

Table 4. EFA results for satisfaction and repurchase intention

Path Standar.dized Measure- CR AVE
Loading ment Error
Recency 1 <--- 0.862 0.199
Recency 2 <--- Recency 0.852 0.256 0.886 0.722
Recency 3 <--- 0.796 0.353
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Reliability 1 <--- 0.837 0.536

Reliability 4 <ee- Reliability 0.838 0.525 0.813 0.592
Reliability 5 <--- 0.861 0.414

Shareability 1 <--- 0.852 0.526

Shareability 2 <--- Shareability 0.849 0.447 0.766 | 0.523
Shareability 5 <--- 0.739 0.844

Convenience 1 <--- 0.806 0.359

Convenience 2 <--- Convenience 0.715 0.558 0.771 0.529
Convenience 3 <--- 0.749 0.616

Usefulness 1 <--- 0.876 0.329

Usefulness 2 <--- 0.891 0.301

Usefulness 3 < Usefulness 0.826 0.466 0.876 | 0.639
Usefulness 5 <--- 0.767 0.507

Satisfaction 2 <--- 0.738 0.652

Satisfaction 3 <--- . . 0.880 0.352

Satisfaction 4 ~. | Satisfaction 0.866 0.402 0.838 | 0.565
Satisfaction 5 <--- 0.745 0.611

Repurchase Intention 1 <--- 0.824 0.625

Repurchase Intention 2 <--- Repurchase 0.856 0.423 0.865 0.616
Repurchase Intention 3 <--- Intention 0.886 0.406 ' ’
Repurchase Intention 4 <--- 0.886 0.406

Note: compiled by authors

The highest loadings are observed in the Usabil-
ity construct (0.767—-0.891) and the Repurchase In-
tention (0.824-0.886), indicating their stable latent
structures. In general, the results confirm the cor-
rect separation of satisfaction and repeat purchase
intention as two interrelated but conceptually dis-
tinct latent constructs, as specified in the theoreti-

Table 5. Discriminate validity test results

cal research model. As a result of the confirmatory
factor analysis (CFA), the standardized factor load-
ing ranged from 0.715 to 0.893. Most constructs
also demonstrated clear discriminant validity, as the
square roots of their AVEs exceeded their inter-con-
struct correlations (Table 5).

Category Recency | Reliability | Shareability | Convenience | Usefulness | Satisfaction lei,ptl;;igﬁ,se
Recency 0.850 - - - - - -
Reliability 0.294 0.770 - - - - -
Shareability 0.436 0.631 0.723 - - - -
Convenience 0.74 0.466 0.71 0.727 - - -
Usefulness 0.535 0.708 0.806 0.716 0.799 - -
Satisfaction 0.324 0.85 0.65 0.499 0.698 0.752 -
Repurchase | 7y 0.97 0.643 0.458 0.659 0.757 0.785
Intention

Note: compiled by authors

The results of the discriminant validity check are
presented according to the Fornell-Larker criterion.
The diagonal elements of the matrix (highlighted
values) reflect the square root of AVE for each con-
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struct and in all cases exceed 0.72, which indicates
sufficient convergent validity. The results of the as-
sessment of the structural model’s compliance with
empirical data are presented in Table 6.
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Table 6. Model fit indices of the research model

Category 22 (CMIN) df C“;;N/ GFI AGFI CFI | RMSEA | P-value
Rescarch 445496 208 | 1954 | 0916 0.89 0.971 0.049 0
Model

Note: compiled by authors

The chi-square statistic was > = 445.496 with
228 degrees of freedom, and the CMIN/DF value
of 1.954 met the recommended threshold (< 3). In
addition, the GFI (0.916), CFI1(0.971), and RMSEA
(0.049) all satisfied the recommended criteria. The
RMSEA value of 0.049 does not exceed 0.05, indi-
cating good model fit.

According to the path analysis results, recen-
cy and shareability had significant positive effects
on convenience (B = 0.366, B = 0.600, p < .001),
while reliability positively influenced usefulness (3
= (0.266, p < .001). In addition, convenience had a

Table 7. Path analysis results of the research model

strong positive effect on usefulness (f = 0.832, p <
.001), and usefulness significantly affected satisfac-
tion (B = 3.378, p < 0.001), which in turn positive-
ly influenced repurchase intention (f = 0.921, p <
0.001). In contrast, the paths from reliability — con-
venience, recency — usefulness, and shareability —
usefulness were not significant. Moreover, the path
from convenience — satisfaction showed a negative
effect (B = -2.662, p <.001), indicating that conve-
nience alone does not directly lead to satisfaction
(Table 7).

Path Estimate S.E. C.R. P
Convenience <--- Recency 0.366 0.045 7.332 0™
Convenience <--- Reliability 0.067 0.04 1.016 0.31
Convenience <--- Shareability 0.6 0.04 8.628 0™
Usefulness <--- Recency -0.022 0.02 -1.461 0.144
Usefulness <--- Reliability 0.266 0.044 5.45 0™
Usefulness <--- Shareability 0.015 0.019 0.664 0.507
Usefulness <--- Convenience 0.832 0.103 12.134 0™
Satisfaction <--- Convenience -2.662 0.738 -4.249 0™
Satisfaction <--- Usefulness 3.378 0.488 5.42 0™
Repurchase < Satisfaction 0.921 0.096 | 13.744 | 0™
Intention
*p<0.05, **p<0.01, ***p<0.001

Note: compiled by authors

To test the hypotheses put forward and evalu-
ate the directions of cause-and-effect relationships
between latent variables, the structural model was
evaluated using the SEM method. The model con-
firms the significant roles of reliability and useful-
ness in the formation of satisfaction and repeat-

ed-purchase intention, with partial confirmation of
the hypotheses regarding convenience. As can be
seen from Figure 1, the technical characteristics of
Al content have different effects on users’ cognitive
assessments.
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Shareability Y}

Convenience

o

Satisfaction

Repurchase
Intention

< 001
** p<.01
* pe<.05

n.s = not significant

Figure 2. Path analysis of the research model

Recency did not exert a direct effect on satisfac-
tion or repurchase intention; however, it indirect-
ly influenced both outcomes through convenience
and usefulness. The indirect effects were negative
(B =-0.021, B = -0.028, p < 0.01), suggesting that
information overload may induce content fatigue,
thereby weakening satisfaction. In contrast, useful-
ness strongly affected repurchase intention through

satisfaction, and convenience produced a positive
indirect effect only when converted into usefulness.
Overall, usefulness functioned as the key mediating
variable, empirically confirming that consumers’
satisfaction and behavioral intentions are reinforced
when they experience content they perceive as gen-
uinely helpful (Table 8).

Table 8. Mediation effect analysis results of the research mode

Conve- Satisfac- | Repurchase
at hareabili Reliability | Recen . fuln . .
Category Shareability eliability ecency nience Usefulness tion Intention
Total Effect 0.344 0.04 0.327 0 0 0 0
Convenience | Direct Effect 0.344 0.04 0327 0 0 0 0
Indirect Effect 0 0 0 0 0 0 0
Total Eﬁ‘ect 0.443 0.29 0.379 1.251 0 0 0
Usefulness Direct Effect 0.013 0239 -0.03 1.251 0 0 0
Indirect Eﬂ’ect 0.431 0.051 0.409 0 0 0 0
Total Effect 0.094 0.641 -0.021%* 0.176 2.647 0 0
Satisfaction Direct Effect 0 0 0 3136 2.647 0 0
Indirect Eﬂ'ect 0.094 0.641 -0.021%* 3311 0 0 0
Total Eﬁ‘ect 0.125 0.847 -0.028** 0.233 3.502 1.323 0
Repur.c hase Direct Effect 0 0 0 0 0 1323 0
Intention -
Indirect Effect 0.125 0.847 -0.028%* 0.233 3.502 0 0
*p<0.05, **p<0.01, ***p<0.001

Note: compiled by authors

In this study, functional value and economic val-
ue were treated as moderating variables, and differ-
ences in relationships were examined across levels
of each factor. Both constructs were measured using
a 7-point Likert scale, and items grouped under the
same factor through factor analysis were used to test
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the moderate effects. Functional value consisted of
three items related to quality, functionality, and prac-
ticality, with a mean value of 3.55. Economic value
was composed of four items reflecting price ratio-
nality, value perception, psychological satisfaction,
and cost-effectiveness, with a mean value of 3.82.
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Based on these results, each factor was divided into
low and high groups using the mean value as the cut-
off point, and multi-group analysis was conducted.

The results indicated partial moderating effects
on both functional and economic values, suggesting
that the perception structure varied by value level. In
the high functional value group, the paths from re-
cency to convenience, reliability to usefulness, and

shareability to usefulness were relatively stronger,
indicating that quality-oriented consumers perceive
the technical completeness and reliability of content
as utility. In contrast, the low functional value group
showed a simplified structure in which shareability
and convenience directly led to satisfaction (Table
9).

Table 9. Comparison of path estimates by functional value level

Catego Estimate

gory Low High
Recency — Convenience 0.345%* 0.625%*
Reliability — Convenience 0.116 0.056
Shareability — Convenience 0.381%* 0.209%*
Recency — Usefulness 0.011 0.072
Reliability — Usefulness 0.118%%*%* 0.371%%*
Shareability — Usefulness 0.024%** 0.344%**
Convenience — Usefulness 1.112%%%* 0.273%#%*
Convenience — Satisfaction -7.268 0.019
Usefulness — Satisfaction 6.443 0.544
Satisfaction — Repurchase Intention 1.058 1.148
*p<0.05, **p<0.01, ***p<0.001

Note: compiled by authors

The results of the multi-group analysis accord-
ing to economic value levels revealed significant
differences between the two groups in the paths of
recency — usefulness, convenience — usefulness,
convenience — satisfaction, and satisfaction — re-
purchase intention. The low economic value group
perceived recency as practical value and showed a
strong influence on usefulness; however, this effect
was weakened in the high economic value group.

In contrast, in the high group, convenience had a
positive effect on usefulness but a negative effect
on satisfaction, while the path from satisfaction to
repurchase intention was strengthened. In other
words, consumers with low economic value tended
to emphasize the “novelty” of information, whereas
those with high economic value were more likely
to consider efficiency and satisfaction experience as
key criteria for purchase decisions (Table 10).

Table 10. Comparison of path estimates by economic value level

Category — Estimate ==
Recency — Convenience 0.429 0.315
Reliability — Convenience 0.022 -0.061
Shareability — Convenience 0.394 0.4
Recency — Usefulness 0.235%** -0.084#%**
Reliability — Usefulness 0.378 0.365
Shareability — Usefulness 0.167 0.025
Convenience — Usefulness 0.322%%** 1.284%**
Convenience — Satisfaction -0.068*** -1.592%%*
Usefulness — Satisfaction 0.777 1.387
Satisfaction — Repurchase Intention 0.84%** 1.745%%*

Note: compiled by authors
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The results of hypothesis testing showed that, of
the 12 hypotheses, seven were supported and five
were rejected. Recency and shareability had signif-
icant effects on convenience, while reliability sig-
nificantly influenced usefulness. Convenience also
showed a positive effect on usefulness and was
therefore supported. In addition, usefulness had a
significant effect on satisfaction, and satisfaction
significantly influenced repurchase intention, con-
firming these paths as core relationships within the
research model. In contrast, convenience demon-
strated a negative effect on satisfaction, suggesting
that simple convenience does not necessarily lead
directly to satisfaction. Finally, functional and eco-
nomic value differed across certain paths, indicating
partial moderating effects.

CONCLUSIONS

This study identified the structural relationships
through which the technical characteristics (re-
cency, reliability, and shareability) and cognitive
characteristics (convenience and usefulness) of Al-
based beauty product recommendation short-form
content influence consumer satisfaction and repur-
chase intention. In addition, differences in percep-
tion according to consumers’ perceived value levels
(functional value and economic value) were empiri-
cally examined. The results showed that recency and
shareability had positive effects on convenience,
while reliability was a key factor influencing per-
ceived usefulness. This suggests that, in the context
of Al-based beauty product recommendation, short-
form content and convenience may be perceived not
as distinctive values but as basic system features
that consumers expect by default. Furthermore, dif-
ferences in structural paths were observed accord-
ing to levels of functional and economic value, indi-
cating that consumers’ value orientations influence
how the same content is interpreted and evaluated.
Consumers with higher functional value tended to
evaluate content based on technical completeness
and reliability, whereas those with higher economic
value formed satisfaction and repurchase intentions
based on efficiency and practicality.

Overall, this study confirms that Al-based beau-
ty product recommendation short-form content fol-
lows a sequential structure, extending from tech-
nical characteristics to cognitive evaluation and
ultimately to emotional and behavioral outcomes.
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Future research should expand sample diversity,
adopt longitudinal research designs, and explore
other product categories and platforms to enhance
generalizability. These findings suggest that Al-
based recommendation short-form content serves
as a key mechanism linking consumers’ cognitive
evaluations to behavioral intentions.
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ABSTRACT

Digitalization of agriculture is one of the key factors in the structural transformation of the agricultural
sector in the context of global challenges to food security and sustainable development. The purpose
of this study is a comprehensive systematization and in-depth analysis of scientific publications on the
digitalization of agriculture for the period 2001-2024 based on data from the international bibliographic
database Scopus using bibliometric methods. The research methods include bibliometric analysis of pub-
lications indexed in the Scopus database using the TITLE-ABS-KEY protocol and VOSviewer software. The
initial data covers 1,326 scientific articles for the period 2001-2024. The results showed that until 2017,
only 28 publications were registered in the database, whereas in 2018-2019 their number increased from
7 to 62 (almost 10 times), and in 2020-2024 it reached the range of 129-318 articles annually. The leading
positions are occupied by Russia (400 publications, about 30%), India (118), China (113), Germany (107)
and Italy (90). Kazakhstan is represented by 22 publications (approximately 2%), which indicates the for-
mation of a national research direction. The cluster analysis identified four key thematic blocks: economic
and institutional, data and loT management, sustainable development and climate, and digital platforms
for the agricultural industry. The results obtained confirm that the digitalization of the agricultural sector
is evolving from a technological focus to a comprehensive economic and institutional transformation and

forms the basis for further empirical research on the effectiveness of digital solutions in agriculture.
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LindpoBmsauma cenbckoro Xxo3amncTea: bMbIMoOMeTpUYECKNI aHaIN3 U NepcneKkTMBbl Byayuwmx nccaesoBaHuii. dKo-
HOMMKa: cTpaTerns n npakTuka, 21(1), 93-109. https://doi.org/10.51176/1997-9967-2026-1-93-109

AHHOTALMUA

LndpoBmM3aums cenbCKOro XO03AMCTBA BbICTYMAeT OAHMM W3  KAO4YEBbIX (AKTOPOB CTPYKTYPHOM
TpaHchopMaLMM arpapHOro CEKTOPa BYCN0BUAX IN06aNbHbIX BbI3OBOB NPOAOBO/IbCTBEHHOM 6€30MNacHOCTU
N YCTOMYMBOrO pPa3BUTMA. Llenblo OAaHHOro MccNefoBaHUA ABAAETCA KOMMAEKCHAsa cUcTemaTusaums
N yraybNEHHbIA aHaNM3 Hay4HbIX Nyb6/AMKAUWMK, NOCBALWLEHHbLIX LUUGPOBU3ALIMN CENbCKOrO XO3AKNCTBA,
3a nepuopa 2001-2024 rr. Ha OCHOBE AaHHbIX MeXAyHapoAHon 6bubnuorpaduueckoin 6asbl Scopus c
NpUMeHeEHUEM BUBAMOMETPUYECKUX MeToA0B. MeToAbl UCCAea0BaHMA BKAOYAOT BUBAMOMETPUUYECKNIA
aHanu3 nybavMKauun, MHAEKCMPOBaHHbIX B 6ase AaHHbIX Scopus, ¢ UCNob3oBaHMeM npoTokona TITLE-
ABS-KEY n nporpammHoro obecneyeHua VOSviewer. McxogHble gaHHble 0XBaTblBatOT 1 326 Hay4HbIX CTa-
Teli 3a nepunog 2001-2024 rr. Pe3ynbTaTbl MOKasaau, 4to Ao 2017 r. B 6a3e 6bl/10 3apernMcTpMpoBaHoO NnLlb
28 nybaunkaumii, Toraa Kak B 2018—2019 rr. ux ymcno Bbipocao ¢ 7 Ao 62 (noytu B 10 pas), a 8 2020-2024 rr.
[OCTUINO Anana3oHa 129-318 ctaTelt exxerogHo. Jiuampyrowme nosumumm saHMmatoT Poccua (400 nybau-
Kauumi, okono 30%), MHama (118), Kutai (113), fepmanma (107) u Utanusa (90). KasaxcTtaH npeacraBieH
22 nybamkaumamu (npumepHo 2%), 4To cBMAETENLCTBYET 0 GOPMUPOBAHUM HALMOHANLHOIO UCCNeao-
BaTE/IbCKOro HanpasneHus. KnactepHblit aHan3 BbIABUA YETbIPE KAHOUYEBbLIX TEMATUYECKMX B10Ka: 3KO-
HOMMWKO-UHCTUTYLMOHANbHbIM, AaHHbIE U l0T-ynpaBaeHne, yCTOMYMBOE PasBUTUE U KAUMAT, LNMdpoBblie
nAaThopmbl arpomHAYCTPUK. MonydyeHHble pe3yanbTaTbl NOATBEPXKAAIOT, YTO LMUPPOBM3ALMA arpapHOro
CEeKTopa 3BO/IOLMOHUPYET OT TEXHOIOTMYECKOTo POKYCa K KOMMIEKCHOM SKOHOMMUKO-UHCTUTYLLMOHA/IbHOM
TpaHchopMaunm n GopmUpyeT OCHOBY ANA AaNbHENLLNX IMNUPUYECKUX UCCneaoBaHUA 3GEKTUBHOCTMU
LUMPPOBbIX PELUEHWNNM B CEIbCKOM XO3AMCTBE.

K/TKOYEBDBIE C/IOBA: LindpoBas aKOHOMUKA, UMPpOBM3aLMA, arpapHan CTpaTerns, CeNbCKkoe X03AMCTBo,
yCcTOM4YMBOE PasBuTMe, bUBANOMETPUYECKMIA aHAIN3, KNacTepm3aums
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pBIOBI Kazipri omeMae oTe ©3eKTi OOJBIT Kaia
Oepeni. AybIT MIapyamIbUIBIFEl KOMTETEH eNIep/IiH
a3pIK-TYMMIK KAyiNci3firi MeH TypakThl JaMybIH
KaMTaMachI3 eTy/I¢ MIETIyIIi peJT aTKapaasl. Aaia,
KJIMMATTHIH ©3Tepyi, 9JIeM XaJIKBIHBIH KOOCIO1 KOHE
OHIMJIUTIKTI apTThIPy KXKETTUTITI CUSKTHI 3aMaHay !
CBIH-KAaTepJIep aybUIIIapyamibUIbIK OHmIpiciH Oac-
KapyIblH KaHa TocumaepiH Kaxker eremi. Ludp-
JIAHIBIPY AaybUT IMapyallbUTBIFBIHBIH — THIMIUTIT]
MEH TYPaKTBUIBIFBIH aWTapibIKTail IKaKcapTaThIH
OipkaTap WHHOBAITUSUTHIK IEIIIMICPAl YCHIHAIBI.
Tombipak KypaMbl MEH OCIMAIKTEpAl OaKplIay YIIiH
JMATYUKTEp MEH JIPOHAApABI Naiiiananyaan OacTar,
JTaKpUIAApAB! OacKapy MpoIecTepiH OHTAMIaHABIPY
VIOiH JKacaHIbl WHTEJUICKT JKYHENepiH eHri3yre
JeHiH TMQPIBIK TEeXHOJOTHsIap (hepMepiepaiy
63 IIapyalIbUIBIKTApbIH 0acKapy ToCUIIEpiH e3-
repreni. CoHBIMEH KaTap, Kaja XaJIKbIHBIH ©cCyi
JKOHE KOJI JKEeTIMI aybUIIApyalIbUTbIK KepaepiHiH
a3alobl JKaralbIHIa UPPIAHABIPY aybll IIapya-
IIBUTBIFBIHBIH, THIMZII ’KOHE KOJIOTHSUTBIK TYPaKThI
0oybIHA KOMEKTECEi, MBICAJBI, TiK CTiHIILTIKTI
€HT13y HEMece THJIPOTTOHUKAHBI KOJTaHY apKbUTBI.

AybIT apyambUIbIFbIH TUPPIAHIBIPY — arpo-
OHEPKICINTIK CEKTOPAarbl KYPBUIBIMABIK TpaHC-
(hopmarustHBIH HeTisri jApaiiBepiepiniy Oipi. On
yikeH jgepekrep, [oT, *xacaHIibl MHTEUIEKT >KOHE
OYJITTBIK ecenTeylep CHSIKTBI O3BIK TEXHOJIOTHS-
JapAsl  arpapiblK  OHIIpic yaepicTepiHe WHTe-
rpamwsuiaynel - Outmipeni.  bynm  TexHomorwmsutap
OHIMJILTIKTI apTTBIPYFa, pecypcTapabl THIM/I Tai-
JajaHyra JKOHE arpodKOKYHeNepHiH TYpaKThl
JaMyBIH KaMTaMachl3 €Tyre MYMKIHIIK Oeperi.
JlereaMeH, THQPIBIK IMMENNMACPAIH HAKThI KO-
HOMHMKAJTBIK YKOHE WHCTUTYITHOHANIBIK CallAapiiapsl
FBUTBIMH 9oneOueTTe o ae Oipi3mi KoHe >Kyherni
TYpIe TanmanOaraH.

CoHFbI KbUIIAPH TADPIBIK TpaHCPOPMAIIHSIHEI
3epTTeyne OMOMMOMETPUSIIBIK OICTEpP KECHIHCH
KoJaHbplia Oactafpl. bysr Tociin FBUIBIME SKapHs-
JMaHBIMJIAp JAWHAMHUKACHIH OKyHem  Oaramayra,
TaKbIPBINTHIK KYPBUIBIMAAPABI alKbIHIAyFa JKOHE
3epTTEeYNEepAIH JBOJIOIMACHIH KapTara Tycipyre
MYMKIHAIK Oepeni. BypbeiHFBI OHOIMOMETPHSITBIK
3epTTeynep IHUQPIBIK  aybul — IapyanIbIIBIFBI
CaJIaChIHIAFbl JKETEeKII >KypHAJIIapsl, elaep/i
JKOHE WHCTHTYTTap/Abl aHBIKTaFaHBIMEH, KIITTIK
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CO3JIep/iH e3apa OalIaHBICl MEH TaKbIPBINTHIK
KJIACTEPJICP/IH KYPBUIBIMBIH TEPEH TaJJlayMeH
JKETKUTIKTI JieHrelae aiiHanbsicnaran (Kumari et
al.,, 2024; Xu et al., 2024). Hotmwxkecinne, cana-
HBIH TYXXKBIPBIMIAMAJIbIK IIEHOepI MEH FhUIBIMU
HIeKapajiapsl TOJbIK alKbIHAAIMAN OTBIP.

OchI 3epTTey J19J1 OChI OJIKBUIBIKTBI TOJITHIPYIbI
MakcaTt ere1i. OHbIH 0acThI FBIIBIMU MIHJIET] — ITU(P-
JIBIK aybUT MIAPYaIIbUIBIFBI CalaChIHIAFbl FHUTBIMU
naHmua@TTl  KyHeney, Heri3ri  TaKbIPBIITHIK
KJIACTEPJICP/Il JKOHE OJIapJIbIH ©3apa OaljIaHBIChIH
aHBIKTAy, COHJIali-aK 3epTTEYJICP/IiH CTPATETHSUIBIK
TpaeKTopHsUIapblH alkbiHIay. Keneiirinren Ouo-
JTUOMETPHSJIBIK O/liCHAMa HeTi3iHAe Oyl KYMBIC
CaHJIBIK aybUl IAPyallbUIbIFbI OOMBIHIIA KaJIbII-
TaCKaH FBUIBIMA KYPBUIBIMABI KapTara TYCIpil,
JKOFapbl BIKMAJIFa W€ JKaAPHUIAHBIMIAP/IbI, FHUTBIMU
BIHTBIMAKTACTBIK JKEJIUIEPIH KoHE OachiM OarbIT-
Tap/ibl aHBIKTANIbI.

Kazakcranma arpapiblK CEKTOpJbl HU(pIIaH-
JIBIPY YJIepici KapKbIH/IbI IaMbIIT KeJie i, by skarmai
VITTBIK arpapiiblK CasicaTThl KAJBINITACTBIPY JKOHE
JaMy CTpaTerusulapblH o3ipiey YIIiH jkahaHIbIK
FBUIBIMU TPEHATEPI TePEH TYCIHYIH MaHbI3bIH
aptTheipaabl. OChl TYPFBIJAH allFaH/Ia, XaIbIKapaIbIK
3epTTeyJepAiH KYpbUIBIMBI MEH OaFbITBIH Tajjay
KazakcTaH yIIiH HHCTUTYIIMOHAJJIBIK )KOHE HHBEC-
TUIUSUIBIK MISIIMICP1 HeTi3/Iey/ 1iH aHATU TUKAJTBIK
KypaJibl 00J1a ajajibl.

FruibiMu oieOMeTTEep iz Kbl CalibIH H(PITBIK
aybUl IIapyallblIbIFbIHA JIETCH KahaH/BIK KbI3bI-
FYIIBUIBIKTBIH TYPaKThl apThIl KeJe >KATKAHBIH
kepcereni (Abdullahi et al., 2023; Schmidt et al.,
2024). bubIMOMETPUSITBIK TACUT FHUTBIMU CaJlaHBIH
3USATKEPIIiK KYPBUIBIMBIH KapTara Tycipyre, OU1iMHIH
KaJIBIIITACY TPACKTOPHUSIIAPBIH aANKbIHJAyFa JKOHE
HETi3 Kanaylibl eHOSKTep/li aHbIKTayFa MYMKIHiK
oepeni. OChI 9JIICTIH KOMETIMEH arpOeOHEPKACINTIK
KEIICHII  IU(PIaHIBIPY  CaJachIHAAFbl  3epT-
TEYJIEPIIH SKOHOMHKAJIBIK, TCXHOJOTHUSIIBIK JKOHE
WHCTUTYIIMOHAJJIBIK OJIIIEMICPIH KEHICHI TYpHe
Oarasayra O0JaIbl.

Ochunaiiia, Makaaa MbIHAIal 3ePTTEY CyparbiHa
Kayanm Oepyre OaFpITTalnFaH: UUQPIBIK aybLl
[IapyalIbIIBIFBl CAACKIH/IAFbI FHUIBIMH 3EPTTEYJICD
KaHJall TaKbIPBINTHIK KYPBUIbIMJA KaJIbINTACKAH
JKOHE OYJI KYPBUIBIM arpapiiblK CEKTOPbIH OoJa-
IaK HSKOHOMHUKAJBIK JKOHE HMHCTUTYIIUOHAIJIBIK
JlaMybl Typajbl KaHJal CTPATETUSUIBIK KOPBITHIH-
IpUIap JKacayFa MYMKIHmIK Oepeni? Maxkana
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TEOPHSIIBIK JKOHE OHONMMOrpausuUIbIK acreKTire
ue OOJIFaH/BIKTaH, KapacThIPbUIFAH MaTepUall-
nap OomamakTa aybll MIapyallbUTBIFBIH [TU(pIaH-
JBIPY/IBIH TIPAKTHKAIIBIK JKOHE KeHec Oepy Mace-
JICNIEPIH  3epTTeYy YIIIH PErpecCHsUIbIK Talijay
JKacayra keMekTecedi. by Tocin aliblHFaH HOTHXKE-
JepJl TEK CHUMNATTayMEH IISKTeJIMEH, OJap/Ibl
casicaTThl 93ipJiey MEH CTPaTeTHsUIBIK IIemIiMIep
KaObUIayFa KOJIJIJaHyFa HeT13 KaJlai b,

OJEBUETTEPI'E LIOJY

Confbl XKbUTIAphl HUGPIBIK aybll HIApyallbl-
JIBIFBI CaJIaChIHAFbl FEUTBIMU 3€PTTEYIIEP KAPKBIH/IbI
TYple KeHewone. buOmmoMeTpusibIK — Tangayiap
Oy OarpITTarbl OUTIM KYPBUIBIMBIH KYHeNeyIiH
HET13r1 KypaJiJlapbIHbIH OipiHe aiftHaabpl. MbIcalibl,
Chamorro-Padial et al. (2025) 2001-2023 >xx.
apabIFBIHAAFEl 252 KapUsIaHBIM HETi31HJe aybul
HIapyalbUIbIFEl IEPEKTEPiH MaigaianyFa KaTbICThI
3epTTeyaep/iH TaKbIPBIITHIK YBOIIOLUSCHIH TallIall,
JICPEKTEPMEH JKYMBIC 1CTEY/IIH HETi3ri OarbITTapbiH
arikeiHzaabl. Bertoglio et al. (2021) canublk aybut
apyanbUIbIFBl OOWBIHINA KUITTIK CO37CpHiH Oip-
Jecin ke3ziecyi (co-occurrence) HeETi3iHAE OChI
CaJIaHBIH TYKBIPBIMJIAMAITBIK KYPBUIBIMBIH KapTara
tycipmi. Sott et al. (2021) enOekrepinge uudp-
JAHJBIPY CTPATETHSUIAPhIH  OHIPIIK  KOHTEKCKE
OeliMICy/liH MaHbBI3bUIBIFBl  KOPCETUIreH. by
3eprreynep xahaHblK TeXHOJIOTUSIIBIK TPEHATEP/I
WITTBIK arpapiblK >KyHeMeH YIITacThIpy KaKeT-
Tirin Herizne#ni (Abu et al., 2022). Amaiina Oy
eHOeKkTep KeOiHece KapHsUIaHBIMIAPIBIH JKaJIIbI
KYPBUIBIMBIH CUTIATTayMEH LICKTEIII, TAKbIPBIITHIK
KJIacTepiepiiH e3apa 0alIaHbICHIH KOHE OJIAP/IbIH
CTpaTerusIbIK MAHBI3bIH TEPEH HHTEPIPETALUIIAY-
Fa KETKIJTIKTI Ha3ap ayfaapMaiiibl.

FoutbiMu  oneOuerrte UUQPNIBIK TpaHcpopma-
LUUSHBIH TEXHOJOTHSIJIBIK oJeMi 0ackiM OpBIH
ananpl. Kenreren 3eprreynep 3arTap HHTEPHETIHIH
(IoT) akpuAbl aybll IApYaIIbUIBIFBIH KaJbIITAC-
TBIpYAAFbl ICHIyIi peitiH kepceredi (Schmidt et
al., 2024). IoT HaKTBI yaKbIT PEKHUMIHAE ACPEKTEP
KUHAyJbl KaMTaMachbl3 €TiM, JJCTYPJl arpapibiK
ToxipuOenepai TyOerevni e3repreli >KOHE oOrle-
pauMsIIBIK THIMAUTIKTI apTThipansl. Big Data men
IUQPIBIK TaTopManapAabliH HHTETPaIHsChI arpap-
JIBIK CEKTOPJIbI JICPEKTEPre HETI3CNTeH Oackapy
MOJICITIHE KOIIipy/IiH 0acThl TETIrl peTiHIe Kapac-
teipbutanl (laksch et al., 2021; Rolandi et al., 2021).

Byn ynaepic Tek TEXHOJIOTUSIIBIK IKAHFBIPTYMEH
HICKTeNIMEH, HMHCTUTYIUOHAIIBIK  pedopmanap
MEH TYPaKThl JIaMy CTPaTETHsJIapbIMEH VIITACYbI
tuic (Wang et al., 2025). Maulana et al. (2024)
xkone Paudel et al. (2024) OubGIHOMETpPHUSIIBIK
monynapel  Al, [oT xoHe YyiKeH jaepeKTepiiH
aybpll [IApyallbUIBIFBIHAA TAPaUTMAIIbIK ©3repic
TYABIPBIN JKaTKaHBIH Kepceremi. [lerenmen, Oy
3epTTeyNep/iec TEXHOJOTHUSIIBIK TPEHATEp OachiM
CUNIATTAJIBII, OJIAPJIbIH SKOHOMHKAJIBIK JKOHE WHC-
TUTYLIHMOHAJJIBIK cajjiapiapbl XyWeial Typae Taj-
aHOaM kL.

Kazakcrannplk 3epTTeysiep jae HMU(PIBIK aybll
HIapYallblIBIFBIHBIH ~ aiiMaKTBIK ~ epeKIICTIKTEePiH
amryra OarpITTanraH. Artan aiTkanaa, Sadenova
et al. (2022) Hleireic KazakcraH OOJIBICHIH/IAFBI
JKa3JbIK OWjall eHJIipici MbICAJbIHJA €riH mapya-
IIBUTBIFBIH  [IUQPIaHIBIPY/IBIH KIMMaTKa OCiiM-
nenreH (climate-optimized) MozenbaepiH Heri3zerl,
arpapiiblK ~ OHJIPICTI  JIEPEKTepPre  HEri3/IeireH
Oackapyfa KeINipy/JiH MPaKTUKAIBIK TETIKTEPiH
kepcerti. Toguzova et al. (2023) monmMe-mom erif-
UIJTIK 3JIEMEHTTEpiH €Hri3y TaKipuOeciH Tangai
OTBIPBIT,  OHIPIIK JIGHICHJE TEXHOJOTHSUIBIK
WHQPaKYpPBUIBIMHBIH, KaJIpIibIK OJICYeTTiH JKOHE
WHCTUTYIIMOHAJIBIK KOJJIAyJbIH KETKUIIKCI3Iri
IUQPIBIK TpaHCPOPMAIMSIHBIH HETI3r IEeKTeYIIi
(haxTopiapeIHbIH Oipi eKeHIH aWKbIHAa bl COHbI-
MEH KaTap, XaJbIKapaJIblK ojie0uerTepue «smart
agriculture», «loT», «sensor», «modely, «networky»
TEPMUHJIEPIHIH JKWi KalTajdaHybl aybll INapya-
HIBUTBIFBI TTPOOJIEMAIAPBIH TEXHOJIOTUSIIBIK IS M-
JIep apKbUIbI EHCEPYTe OaFbITTAIFAaH KOHBEPICHTTIK
ypaicti aiirakraiapl (Ayaz & Ayaz, 2025).

AybIn IIapyalibUIbIFGIH [UQPIAHIBIPY TaKbI-
pBIOBI 3epTTEYNIJIEpAiH, MEMIICKETTIK OpraHjaap-
JIbIH, arpOOM3HECTIH JKOHE JKYPTIIBUIBIKTHIH Ha3a-
PBIH ayJiapa OTBIPBII, Ka3ipri arpapiblk CEKTOPAaFbl
0acThl TakbIpBIITAPABIH OipiHe aifHamabl. Macere
OypbIHHAH ©3€KTi 00Ji/IbI, OipaK OHBIH JaMmy JICH-
reddi Oenrimi Oip aliMakThIH KOHTEKCTI MEH IaMy
JIeHreiine OalIaHbICThl ©3repill OTBIPaIbl. AYBLI
HIapyalibUIbIFBIH aKIAPATTaH IBIPYIbI JAMBITY )KOHE
QNIEYMETTIK JIaMYJIbIH ITUQPPIIBIK MOJETIH KaJIbII-
TACTBIPY MACEJICNEPiH 3ePTTEYJIiH TEOPHUSIIBIK
KoHe oicHamanbIK Herizaepi H.bemn, D.I'wanenc,
k. Ian6peiir, I1. [Ipykep, M.Kactensc, @.Maxity,
H.Herpomnonrte, JM.Tanckorr, DO.Todduiep xoHe
backaiiap. M.WmameBa, A.AxmeroB, C.A0Oaif,
T.bapanoBckasi, O .Kycakuna, E.JIyuenko,
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B.MeneHHuKOB, H.Mopo30B, A.HeMuuHOB,
W.Pomanenko, }O.OruuBunes, W.Cangy xoHe
OackanapblH JKYMbICTaphl aybll MIapyallblIbIFbIH
aKnapaTTaHABIPy JKOHE UMQPIAHIBIPY TEOPHSCHI
MEH TMpPaKTUKACBIH JaMBITyFa YKOHE arpapiiblK ©H-
Iipic JKyHeciHae aKMmapaTThIK TEXHOJIOTHSIIap.IbI
naiinananyra apsanrad. JKammsl, aysul Iapya-
LIBUTBIFBIH UUPIAAHABIPY MPOOIeMachl 03bIK TeX-
HoOJIOTHsIap O€JICeHI KOJJIAaHBLIATHIH JlAMBIFaH
eNjiep/ie JKOFaphl Jiopekesie o3ipieHreH. CoHbI-
MeEH KaTap, JaMyIIbl eJepae OChl cajlaia ecy MeH
JaMy[blH adTapibIKTail oneyeti Oap, Oysl XajbIK-
apanblK KaybIMJACTBIKTBIH TEXHOJIOTHSIIAPIbI Ta-
paTy, OKBITY K0HE KoJiay OOUBIHIIIA O/TaH dpi KYIII-
KITep/i KaKeT eTe/i.

Kazakcran OoiiplHIIa SKYpri3iireH —casbic-
TBIpMaJbl  OMONMOMETPUSUIBIK  3epTTeyae  Web
of Science AepeKKOpPHl HETI3IHAC XaIBIKAPAIBIK
BIHTBIMAKTACTBIK, Ka3aKCTAHIBIK >KapUsUIaHBIMAAP
XKoHe Oonamak 3epTTey OaFbITTaphl TalAaHAbl
(Naribek et al., 2025). Anaiina Oy *KYMBIC TEK
Oip MEepeKKOpPMEH WICKTENIl, >XahaHIbIK FBUTEIMH
naHImaQTThl TONBIK KaMTH anManabl. KapacTbeipsl-
JIBIT OTBIPFaH ayKbIM OCBI TaKbIPBINTHI 3€PTTEYIiH
TOJILIK ~KOPIHICIH OepMeli; COHJIBIKTaH Oyl
Makayia TPeHJ JKacyllajapblH alryra OarbITTaaFaH
KOHE OCbl OMICTIH apKachlHAA Kal TPEeHA a3 3epT-
TeNreHiH, ocipece Kaszakcran ymiH omaH opi
3epTTey/li KaKET ETETiHIH KapacThIpyFa Ooiajbl.
Ocpinaifia, KONJAHBICTAFBl JKYMBICTap HH(PITBIK
aybll IIapyallbUIBIFBIHBIH JKEKE AacleKTLIepiH
alajpl; oyap SPTYPJi TaKBIPBIITHIK caiajapAblH
e3apa OalJIaHBICHIH KOHE OJIap/IbIH YKOHOMHKAIIBIK
YKOHE MHCTHTYIHOHAIBIK MaHBI3IBIIBIFBIH TOJIBIK

Digitalization of AFBUIIIBIH
agriculture . TUTIHJET
KUITTIK co3 Makajianap
bapabirs! bapnbirsl
N=1669 N=1576

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

KOpPCETETiH KelIeH1i OMOIMOMETPHSIIBIK KapTaHbI
YCBHIHOAMTBI.
Ocbl 3epTTey A9/ OChl OJKBUIBIKTBI TOJTHIPYFa

OarpITTaFaH:  Scopus  JIEPeKKOpHI  HETi3iHe
HUQPIBIK  aybUT [IAPYAIIBUIBIFI  CATACHIHIAFbI
FBUIBIMU  OaFrbITTapiblH KYPBUIBIMBIH, OJap/IbIH

IBOJIIOIMSACHIH JKOHE ©3apa OalIaHBICBIH KyHemi
TYp/ie TaljJarn, aJbIHFaH KIAcTepiepal JKOHO-
MHKAJIBIK JKOHE CTPATeTHSUIBIK TYPFBIIAH HHTEp-
nperasuiaiiipl.  bylm  Tochl  TeXHOJOTHSUTBIK
TPEHATEPAl cHUMaTTayMeH LIEKTEIMEH, OJapJblH
arpoOeHEPKACINTIK KEIIEHHIH AaMyblHa BIKMAIbIH
KeIIeH 11 Oaraiayra MyYMKIHJIIK Oepe/ti.

MATEPUAJIIAP MEH 9IICTEP

3epTTeyaiH  TEOPUSUIBIK-9JiCHAMAIBIK  JKOHE
omicteMenik 0a3achl FalbIMIApAbIH aybll HIapya-
HIBUTBIFBIH  aKMapaTTaHIbIPy >KOHE HU(PIaHABIPY
MacelIesiepl JKOHE arpapiiblk OHJIIpicTI Oackapyja
aKMapaTThIK KOHE IHMQPIBIK TEXHOJOTHIAPIBI
naiianany, MUQPILIK YKOHOMUKA CYObEKTINIEpiHiH
e3apa iC-KUMBUIBIHBIH JKEKEJIEeTeH acCIeKTiIepiH
PETTEUTIH 3aHHAMAJIBIK XOHE HOPMATUBTIK aKTi-
nep, OarmapiaMaiblK KyKaTTap, opTypii Ou3Hec-
nporectepal  uupaaHABIPY JKOHE e3apa  ic-
KUMBIT JKYHECIH KEeTUIMIpY Mocemenepi OOWBIHIIIA
MaTepuanIap MEH d3ipieMeriep Heri3iHae KallbII-
TacTbl UUQPIBIK IKOHOMHUKA CyOBEKTiIEpi.

3eprrey 2001-2024 xok. apaiblFbIHAA Scopus
JEPEKKOPBIHAA HWHJICEKCTENIeH JKapusUIaHbIMIAp
Herizinae kyprizinai. Jlepekrepnl ipikrey yuIiH
TITLE-ABS-KEY epici Ootieiama  «digitaliza-
tion of agriculture» KinTTIK TipKeci KOJTaHBUIIBIL.
1-cyperTe KinT ce3aepli ipikTey KOpCeTiAreH.

2001-2024 »xx. 3eprreyre

apajbIFbl KaJIIbIPbUIFaH

Bapneiret N=1326 |~ | Bapbirsl
N=1326

Cyper 1. Scopus 06a3acbIHIa KiNT o3P 131€y CTPATETUSACH
Figure 1. Keyword search strategy in the Scopus database

I3ney moTmxkecinme Oactamkeima 1 669 kyxat
aHBIKTAIIGL. TeK aFbUIIIBIH TUTIHAET] FEIIBIMA MaKa-
nanapnsl (articles) Kamaplpy apkpLiel 1 576 xazba
ipikrenmi. 2025 >k. TONBIK asKTaJIMaraHILIKTaH,
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tanmay 2001-2024 >xok. meKkTein, COHFbI yiri 1
326 kyxkartaH TypAbl. Jlepexrep Kpuimap OOWBIH-
nra KapusulaHbIMIIAp JHHAMHUKACHIH, elJep MeH
WHCTUTYTTAp apachlHIaFrbl YIIECTi, aBTOPJIBIK MKelli-
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Jep/i, Kap>KbIIaHIBIPY KO3/IEPiH kKoHE KUITTIK co3-
Jepai Tangayra MyMKiHIIK Oepii.

BuOIMOMETpUSIIBIK  KEIUIepi  KYpYy IKOHE
BU3yanm3anusuiay ymin VOSviewer Oariapiamacsl
nadgananeuLiel.  Tangayaa  KUITTIK - Ce3lIepliH
Oipyecin maiiga 6oxys! (co-occurrence), aBTOPIIBIK
JKOHE MHCTUTYIIUOHAJIBIK OalianbIcTap (co-author-
ship) kapacteipsuibl. KinTTik ce3aep KapTachlH
KypyJa eH a3 Ke3Jiecy mieri (minimum occurrences)
5 periHze OenTuUICHAl, all HOpMaJIM3allMs YIIiH
association strength omici kommanbsuiabl. Network,
overlay xone density Bu3yanu3zaius TypIepi naia-
JIaHBUIBII, TAKBIPBINTHIK KJIACTEPIICPiH KYPbLIBIMBI
MEH BOJTIOIMSCHI AHBIKTAJIJIBL.

Marepuanmapapl Tangay OapbIChIHAA KapHsiia-
HBIMJIAP/IbIH CHITATTaMAJIbIK KOPCETKIIITEPi — MaKa-
Jajap caHsbl, JOUEKCO3/1ep, TeH aBTOPIIBIK KYMBICTap,
eIJiep MEH MEKeMEJIep/iH YJieci KapacThIPbUIIHL.
Kazakcranuplk aBTOpIapAbIH YIeci )KOHE OJapIblH
XaNbIKAPAJbIK ~ FBUIBIMH  BIHTHIMAKTACTBHIKTAFbI
OpHBI Keke Tainganabl. OChl 9JiCHAMAIBIK TCLI
MQPIBIK  aybll I[IAPYallbUIBIFBl  CATaChIHAAFbI
FBUIBIMH JIaHAINA(TTHI KYHeTl Kaprara Tycipyre,
HETI3T1 TaKbIPBINTHIK OAFBITTAp/Ibl AHBIKTAyFa KOHE
arpoeHepKaCINTIK  KemleHAi  uQpIaHabIpyabIH
ahaHABIK 9pi OHIPMIIK YPIICTEPiH CAIBICTHIPMAIIBI
TYpJe Oaranayra MyMKIHIIK Oepe/i.

380
300
250
200
150
100

50

-
0 > - > > > >

2001 2003 2005 2007 2008 2011

2013
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byn OemiMae OHONMMOMETPUSUIIBIK HOTHIKENIEP
CUITATTaAyMEH WIEKTEIIMEH, OJapAblH KYpPbUIbIM-
IIBIK JKOHE WHCTUTYIMOHAIIBIK ceOenTepi MHTEp-
npeTaursiaHaabl. AJBIHFAH JEPeKTep arpapiiblk
CEKTOPAAFbI HUPPIBIK TPaHCHOPMALUSTHBIH FBITBIMH
JUCKypcTa Kalai KalbITaCKaHBIH JKOHE OHBIH
KaHmaid ¢akTopiapMeH JKEACNICTCHIH Talaayra
MYMKIiHAIK ~ Oepemi. Scopus AepeKKOPHIHIaFbI
manimertep 2001-2017 30K, apaibiFbIHAa THQPIBIK
aybll HIapyalbUIbIFbl OOWBIHINA KapUsUIaHBIMAAP
CaHBIHBIH TOMEH OOJFaHBIH Kopcereni (28 Makana).
byn kesenze undpraHaslpy arpapiblK cascaTTbIH
OacbIM OarbITHI peTiHie aiKpiHAaIMaran. 2017 x.
OacTanm >KapHsUTAaHBIMIAP CAHBIHBIH alTapibIKTail
ecyl mon erinmimik, loT xoHe mepexTepre Heriz-
JlenreH Oackapy OKyHelepiHiH arpapiiblK Mpak-
TUKaFa CHyIMEH COHKec KeJeli, SFHH FbUIBIMU
OCJICEH/IUTIK HAKTBhl SKOHOMHUKAJBIK CYPaHBICIICH
e3apa OalIaHBICTBI. ScOpus AEPEKKOPHIHAAFBI FhI-
JBIMM Makajiajap CaHBIHBIH JKbUIAAp OOHBIHILIA
JMHAMHUKACHI.

2 cypeT Scopus JIepeKKOPBIHAFbI FRITBIMU MaKa-
Janap CaHbIHBIH XbUIIAp OOMBIHINA JTUHAMUKACHIH
KepceTes.

2015 2017 2019 2021 2023 2025

CypeT 2. Scopus TepeKKOPBIHIAFHI FRUTEIMU MaKajaJlap CAaHBIHBIH JKbUIIAp OOWBIHINA JHHAMUKACKH
Figure 2. Dynamics of the number of scientific articles in the Scopus database by years

AyBUT MapyambUIbIFRl a3bIK-TYIIK Kayilci3miri
MEH JJIeyMETTiK-DKOHOMHUKAIIBIK TaMyJbIH TypaK-
TBUIBIFBIH KAMTaMachl3 ETETIH oJEeMIIK 3KOHO-

MUKaHBIH HETi3T1 cajalapbIHbIH Oipi OOIBII TaObI-
nanel. COHFBl  OHXKBUIABIKTApAA UGPIAHIBIPY,
3aMaHayd aKMaparThlK JKOHE KOMMYHHKAIUSIIBIK
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TEXHOJIOTHSIAP/Abl CHTi3y ayblUl HIapyallblIbIFbI
OHJIIPICIHIH axbIpamac OeJirine aiHamabl. By
MPOIIECC arpapiblK CEKTOPJABIH JKYMBICHIH YHBIM-
JacTeIpy MEH THIMJIUIIHE eJeyni esrepicrep
okenni. Byi 3eprTey HudpibIK TeXHOIOTHSTIAPAbIH
OHJIPICTIK MpoIecTepre, HApPBIKTBIK Odcekere
KaOUIeTTIIIKKE JKOHE arpapiblKk BusHecTiH Typak-
TBUIBIFBIHA OCEpiH Koca ajFaHjia, aybul Iiapya-
WIBUIBIFBIH  OUQPIAHIBIPYABIH  KOHOMHUKAIBIK
JaMy KepceTKiluTepi MeH (akropiapblH Tajjayra
OarpiTTanFan.  Ludpaslk  TpaHCcPOpMaIUSHBIH
ecCill KeJie JKaTKaH pejil KOHTEKCTIHAEC OHBIH
aybll MIAPYalllbUIBIFBI CEKTOPHIH JIAMBITYFa 9cep
eTYyiHIH Heri3ri acmeKkTiIepiH TYCIHy OHTaMIIBI
JlaMy CTpaTeTHsUIapblH aHBIKTay >KOHE TYPaKThI
9KOHOMHKAJIBIK ©CYr'e KOJI JKeTKi3y YUIIH OapraH
cailblH MaHbI3/IBI Oona Tycyzae. Ochliaiiiia, aybln
HIapYaIIbUIBIFBIH  U(PIAHABIPY CTpaTerusuIapbiH
o3ipiey KesiHae Ochl (akTopiapAbl TYCIHY >KOHE
€CKepy OCBl CallaHbIH TYPaKThl JKOHOMHKAIBIK
JlaMybIHA, aybUT TYPFBIHIAPBIHBIH OHIMIIIITIH, 09-
cekere KaOUICTTUIITIH >KOHE eMip Cypy JeHreiin
apTTHIPYFa BIKNAJ €T alaJlbl.

2018-2019 oK. >KapusUlaHBIMJAp CaHbl 7-71€H
62-re neitin ecti (10 ecere), an 2020-2024 xox.129—
318 apanwirpiHa xeTTi (2,5 ecere) (cyper 2). byn
JUHAMHUKa TUQPIBIK aybul IIapyalIbUTBIFBIHBIH
WHCTUTYUHOHAIABIK JCHICHIe OpHBIFBIN, arpo-
OHEPKACINTIK KEIICH I JKAHFBIPTYIBIH IKYHETIK
OarpIThIHA allHATFAaHBIH KepceTeli. 3epTTeylepain
eCyl TEXHOJOTHSIIBIK MPOTPECTEH TOpi, arpapiblK
CEKTOPAArbl KYPBUIBIMIIBIK ©3repICTEpMEH JKOHE
Oackapy MOJEJbJICPIHIH 3BONIOIMICHIMEH Oafina-
HBICTHI.

Ennep OoiibiHina OeiHIC FRUIBIMU OCIICEHIUTIK-
TIH MHCTUTYIUOHAJJIBIK HETI31H alKbIHIaW/IbI.
Peceii Depepanusice 400 xapusiaHBIMMEH KETEKIIT
opeiHaa (mamamed 30%), Oy arpoeHEpPKICINTIK
KemleHal UudpiaHaplpyra OaFbITTalFaH MeEM-

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

JICKETTIK OarjmapiamMaliap/iblH JKYyHeli iCKe achl-
poutybiMeH OatitanbicThl. Y HaicTaH (118) Men Kprrait
(113) arpocektopapl UUGPIAHIBIPYABL  YIATTHIK
JlaMy CTpaTeTHsUIApbIHBIH 0achiM OaFbIThI PETiHIIE
KapacTBIPBIN, aybUIIBIK ayMaKTaplarbl HQPIBIK
MHQPaKYpBbUIBIM MEH (hepMepIIiK HMHHOBAIHSIIAP/IbI
KoJJlayFa OarbITTaJIFaH 3ePTTEYyJIep/li KEHEUTY/Ie.

I'epmanust (107) men Urtamus (90) 3eprreynepi
arpoTeXHOJIOTUSITBIK HIenrMepMex Karap
JIepekTepai  Oackapy JKoHE HWHCTUTYLHOHAIIBIK
Oeitimueny MocelesepiHe Hasap ayiapaibl. byi
enjepae UUQPIaHABIPY arpapiblK CEKTOPABIH
DKOHOMMKAJIBIK ~THIMIIIINT MEH DKOJOTHSIIBIK
OPHBIKTBUIBIFBIH apTTHIPY Kypalbl pPeTiHAe Kapac-
THIPBLTAIBL.

Kazakcran OoiipiHmia sxapusutaneiMaap 2019
K. Oactaiei, 22 KykaTka erTi (mamamer 2%).
Kenreren 3eprreymrinep aypil IIapyamibUIbIFbL
MocesieNiepiMeH aifHaJbICYa, all arpOOHEPKICIITIK
kemenyaeri mudpranaeipy 2021 k. Gacram e3eKTi
Ooma Oacrampl, Oipak UUQpIaHABIPY MpoIec
KP Ilpesupent K.-XK. ToxaeBthiH JKommaybrHaH
Kedin (2025 x. KpIpkyieri) xymeiie TycTi. By
KOPCETKIIl VITTHIK pedopmanap MEH MEMJICKETTIK
OarapiaManap/blH FBUIBIMH KEHICTIKKE acep ere
OacraraHbIH JKoHE U(PIBIK aybUl MIAPYalIbUIbIFbL

CaJlaChIHJIaFbl  FBUIBIMHM  QJICYCTTIH  KAaJBIIITAcy
CaATBICBIH CHITATTaNIbI.
Ennep apachIH/aFbl albIpMalIbUIBIKTAP

IUQPIIBIK CTPATEerHsUIaPIbIH, SJKOHOMHUKAJIBIK 1AMy
JICHTeHIHIH JKOHE MHCTUTYIHOHAJIBIK KOJIJIAY/IbIH
epeKuIeNikTepiMeH TyciHmipineni. byn HoTmxe
arpapJiiblK CeKTOP/IbI HUGPIAHABIPYABIH THIMIUTIT
TEeXHOJOTHSJIapAaH  Tepi, OJapabl  CHTi3eTiH
WHCTUTYIIMOHAJJIBIK ~ OpTara  TOyeJji  CKEHIH
KepceTedi. 3-CypeT JIepeKTepi arpOeHEpPKACINTIK
KEIICH Il IU(pIaHIbIpy OOWBIHINA 3ePTTEYJICPIiH
KeH reorpadusblK ayKbIMBIH JKOHE alMaKThIK
epeKIICTIKTePiH KopceTe .
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Cypert 3. Scopus JIepeKKOpBIHIAFbI )KapUsUIaHFAH MaKaajiap caHbl )KOHE eJijiep yieci
Figure 3. Number of published articles and percentage of countries in the Scopus database

XKerexmri operiaabl Peceit deneparusicel nene-
Hin otelp (400 >xapusutanbiM, mamameH 30%).
Byt xepceTkiln arpoeHepKacinTik KemeHai mudp-
JAHABIpyFa OaFbITTaFaH MEMIIEKeTTIK Oarmapia-
MaJIapJblH JKYHeml icke achIpbUIyBIMEH >KOHE Fhbl-
JIBIMU-UHCTUTYLUHMOHAIABIK  MH(PaKypbUIBIMHBIH
KaIbIITaCybIMeH OaimaHbicThl. YHpictan (118)
meH Kprraii (113) exiHmmi jxoHe YIIHIN OpBIHIAp-
nbl weneneni. byn engepae arpocexTopisl mudp-
JMAHIBIPY YITTBIK AaMy CTPaTeTUsUIapbIHBIH KY-
pampmac Oediri peTiHle KapacThIPBUIBII, ayBUIIBIK
ayMakTapAarbl LUQPIBIK HMHOPaKYpbUIBIMIBI Ja-
MBITY, (hepMepiTik WHHOBAlWSIApIbl CHTI3y KOHE
IUGPIBIK TEHCI3IIKTI TOMEHIETY Macenelepine
Oaceimabpik Oepineni. Eypomanma ['epmanus (107)
MeH Uramms (90) TeopusmbK JKOHE 9/1iCHAMAIBIK
yJiecTepiMeH —epekuieneHeai. lepmaHus 3epT-
TEyJepl arpoTeXHOJIOTHSUIBIK MHHOBALMSIIAD MEH
mU@PAbIK JIOTHCTUKAHBI Tanjgayra OarbITTasnca,
Uranmusana nepexrepai Oackapy >koHe HH(PIBIK
IKOXKYHeNepliH WHCTUTYIHOHAIIBIK OeiMmenyi
HETi3Trl TaKbIPBINTApFa JKAaTajbl. YJIBIOPUTAHUSA,
AKIII »xone Vcnanusia 1a TypakThl FRUIBIMU Oe-
CEHIIIK OalKaIabl.

Kazakcran Ootibiama sxapustmansiMaap 2019 x.
Oacranblm, 22 KyXKaTka >keTTi (wamamen 2%). byn
KOPCEeTKIIll JaMblFaH eNACPMEH CaJIbICThIpFaHia
TeMeH OonranbiMeH, Web of Science nepexko-
PBIHAAFB HOTHIKEJIEPMEH CalbICTBIPFaHAa KOFaphl
JKOHE VITTHIK pedopmaiiap MEH MEMIIEKeTTiK Oar-
JapiamManapiblH FBUIBIMH KEHICTIKKE ocep eTe
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OacraranbIH kepcereai. Kepurinec enaepne ©30ek-
cranna 15, Keipreizcrania 11 xapusiiaHbIM TipKe-
TeH.

Ennepnin arpoenepkocinTik kemeHmi mudp-
JaHJBIPY CAJNACBIHAAFBI KapUsUIAaHBIMIBIK OeJICeH-
Jmiri TadpablK 0achIMIBIKTApABIH YJITTHIK JaMy
CTpaTerusyiapblHa KaHIIAJBIKTBl HMHTETpaLUsUIaH-
FaHbIH JXKOHE FBUIBIMU 3€pTTEYJCpAl WHCTUTYLHO-
HANJBIK KONJay JeHreiiH kepceteni. Peceiinin
KOMIOACIIBUIBIFEI MEMIICKETTIK OaFaapiaMarnapisl
JKYHeN TYpAe XKy3ere achlpyFa >KoHE JaMbIFaH
FBUIBIMM ~ JKOHE  MHCTUTYLUHOHAJABIK  HH(pa-
KYpbUIbIMFa OaiyIaHBICTBI, an YHJAICTAaH MEH
KpITaiiabIH jx0Faphl KOPCETKIIITEP] aybUIABIK Kep-
JepAl JKaHFBIPTYFa, MHHOBALMsUIApFa JKoHE LUdp-
JBIK  AJIIAKTBIKTBl a3alTyFa OarbITTaJIFaHIbIK-
TaH TyblHAalabl. Eypona enzmepi, eH anjabIMeH,
IUQPIBIK ayblT MIAPYaIlbUIBIFbl TEXHOIOTUSIIAPHIH
TEOPUSIIBIK JKOHE 9J1iCHAMAIBIK TYPFbIIaH TYCIHYTE,
CaJIaHbIH FBUIBIMM HETi3iH HBIFAHTyFa TYpPaKThI
yJiec Kochll Kenexi. JKannsl anranaa, aHbIKTaJFaH
alBIPMAIIBIIBIKTAP Ayl MIAPYalIbUIBIFBl CEKTO-
PBIHIAFEI TUQPIBIK TPAaHCPOPMAIUSHBIH THIMTUTIT
TEK TEXHOJOTHSUIBIK (hakTOpJIapMeH FaHa eMec,
COHBIMEH KaTap 3epTTeYAiH CTPATETHSUIBIK KOpPbI-
TBIHABUIAPBIH TYXKBIPBIMJIAY YILIIH MaHbI3AbI OOJIBIIT
TaObUIATBIH WHCTUTYLHMOHAIABIK OPTAHBIH >KETLJI-
TeHJIrIMEH Jie aHBIKTAJIATHIHBIH pacTaiIbl.

JKanmel anranga, 3epTTey HOTHKENEpi arpap-
JBIK  CEKTOPIBbl LUQPIAHABIPY TaKbIPHIOBIHBIH
KONTEreH eNAeplie FhUIBIMH JKOHE MNPAKTHKAIBIK

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



MaHpI3Fa M€ eKeHIH KepceTeai. AWMaKTap apachliH-
Jarpl  albIpMAIIBUIBIKTAp  YITTHIK  IHQPIBIK
CTpaTerusijap/blH, OKOHOMHUKAJBIK JaMy JIeH-
TeHiHIH KOHE MHCTUTYIUOHAIJIBIK KOJAy TETiK-
TEpiHIH epeKIIeNiKTepiMeH TycCiHaipineni. by
arpoeHEPKACINTIK  KemleHAi I pIaHIbIpyAbIH

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

TUIMJIUTIN  TEXHOJOTHSJIApMEH KaTap WHCTUTY-
[UOHAJJIBIK OPTaHbIH JaMyblHa TOYyeJIi EKEHIH
alKBpIHIANABL. 4-CcypeT Scopus AepeKKOpPBIHIAAFbI
FBUTBIMU MaKaJlaJap/ibl Kap>KbUIaHBIPY/IaFbl YIbIM-
Jlap yJieci kepceTei.

¥MbIMHbIH aTaybl

Peceii Fbinbim Kopbl

Eyponanklk aimMakTblk 4amy Kopbl

¥nblbpuTaHusHbIH 3epTTey xoHe VIHHOBaLMS areHTTiri
Pecen ®epepaumnsicbiHblH Binim xaHe Fbinbim. .
dunocodus xxeHe aneymeTTiK Fblnbimaap YnTTbIK. .

KelTanablH ¥n1Teik XKapaTbinsicTany Kopbl

lepmanus binim xeHe 3epTTey MUHUCTPHIri

Peceit Ipreni 3eptTeynep ®eagepaumscel

Horizon 2020 weH6epnik 6afgapnamacel

Eyponanbik Komuccus

Makana caHbl

10

20 30 40

Cyper 4. Scopus AepeKKOPBIH/IaFbl FEUIBIME MaKaJlallapibl KapKbUTAHIBIPY/IaFbl YHBIMIAD YiIeci
Figure 4. The share of organizations in financing scientific articles in the Scopus database

3epTrTey = HOTHXKeENepi 2001-2024 HOK.
apasIbIFbIHA AybUT IIAPYaIIbUIBIFBIH HA(PIAHIBIPY
TaKbIpbIObl ~ OOWBIHINA JKApUsJIAHFAH  FHIIBIMU
eHOCKTepal KapKbUIAHIBIpYAA JKETEKI POl
eypomajblK  FbUIBIMH  YHBIMIAp  aTKapFaHbIH
kepcetemi. bapmeirer 1 326 KyKaT TamgaHbL.
Exn ipi  KapXbUIaHIplpy — Ke3zxepi  peTiHze

Eypomansik xomuccus (34 xyxat) sxone Horizon

2020 Oarmapmamacel (22 Ky)KaT) aHBIKTaJIbL.
byn  kepcerkimtep  Eypomamblk  OZaKTBIH
arpoeHEpPKACINTIK  KeMmeHAl  nudpraHabIpyas!

SKOHOMHUKAJBIK OCYMIH CTPATETHUSIIBIK OaFbIThI
peTiHIe WHCTUTYIMOHAIABIK ACHTelae OCKITKeHIH
kepcetremi. Horizon 2020 >xone keitinri Horizon
Europe Oarmapmamanapel meHOEpiHIE CcMapT-
arpoOHOMHUSI, «aKbLIABI (hepMay TEXHOJOTHUSIIAPHI,
YIKEH IEPEeKTEepIli Tajaay »oHE aBTOMATTAHIBIPY
JKYHesepiH eHri3yre OarpITTalFaH xobamap skyieni
TYpZE KOJ/iay TarmkaH.

Keneci opeianapaa Peceiinin Ipremni 3eprreymnep
KOpbI (22 Kyxar), | 'epmannssbig bimiM koHe 3epTTey
muHACTPIIT (18 KyoKaT) koHe KeITaibH ¥ ITTHIK
JKapaTelIbIcTaHy Kopbl (16 KykaT) opHamackaH. by
VHABIMIAPABIH  OCJICEHAUTIITI arpapiiblKk CEeKTOPJIbBI
nuGpIaHABIPYABI VITTHIK JEHTEWIe OHIMIUTIKTI
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apTTHIPYIBIH HETI3T1 TETIrl peTiHae KapacThIpyMeH
OaitmanbicTel. CoHbIMEeH KaTap Puiocodus xoHe
QNIEYyMETTIK  FBUIBIMIAp YIATTBHIK  OacKapMachl,
Peceit ®enmepanmsiChIHBIH  bimiM  JKOHE  FBUTBIM
MuHHUCTpiiri, YneiOputanusaelH Research and
Innovation arentriri >koHe Eypomasblk aiiMaKTHIK
JaMy KOpBl Ja OCBhI OaFbITTarbl 3epTTeyNepmi
WHCTUTYIIHOHAIIBIK TYPFBIIAH KOJIIAM OTHIP.

AnbIHFaH JepeKTep U PITBIK aybul
[IapyambIBIFel  OOWBIHINA 3€pPTTEYIEPAIH HEeTi3Ti
0emiri  eypomasNbIK JKOHE a3WSUIBIK  FBUTBIMHU
KaybIMIACTBIKTap IbIH KaThICYbIMEH Kysere
acaTeIHBIH KepceTenmi. by  ypaic  arpapibik
CEKTOPAAFbI U PITBIK TpaHcpOpManHIHBIH
kahaHJpIK ~ cuUmatka We  OONFaHBIH  JKOHE
XaIBIKAPATBIK FBUIBIMA OPIMTECTIKTIH MaHBI3BIH
aApPTTHIPFAHbBIH TOJICIICH .

Scopus nmepexkopsr OobibrHIIa Kazakcranmga
Kap KbUTAaHIBIPYIIBl YHBIMAApP PpETiHAE TEK eKi
Kykat TipkenreH: Kazakcran PecmyOnukacer Aybin
[IapyanbUIBIFBl  MUHHCTPIIrT — 1 KyXaT >XoHe
Kazakcran PecryOnukacel FrutbiM KoHE KOFaphl
Oimim MuHUCTpIIT — 1 Kyokat. byt 22 Ka3akcTaHIbIK
YKapYsUTAHBIMHBIH 1ITIHIE MEMJICKETTIK KOJIayMeH
KY3€re ackaH 3epTTeyiiep YJECiHIH MIeKTeyi
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eKeHiH kepceredi. byn skarmail nm@piblk aybul
apyabUIbIFbl CaIAChIHA YITTBIK FBUIBIMHU Casi-
CATTBhIH OJICYeTI TOJIBIK TMaiJlalaHbUIMall OTBIpFa-
HBIH aUKBIHAANIEL.

OcpbiraH OaiiIaHBICTBI arpapibIK CEKTOPABI HU(-
piaHabIpy OOWBIHINA KOWBUIFAH CTPATETUSIIBIK
MIiHJIETTEp/] iCKe achIpy YIIiH MEMJICKETTIK OpraH-
JIAPJIbIH FBUIBIMU 3€PTTEYJIEP/li Kap KbUIAHIBIPYIbI
KYHeni Typae apTTeIpybl KaxeT. by mudpibik
KoOanap/blH ayKbIMBIH  KEHEHTIN, arpoeHep-
KOCINTIK KEIICH/IC WHHOBAIUSUIBIK IIEHIIMIEPIiH

WHCTHTYLMOHAJIIBIK HETI3[Ic OPHBIFYbIHA MYM-
KiHIIK Oepeni. 1-kecte Scopus AEPEKKOPHIHIAFBI
€H KoIl Makalla >KapusularaH WHCTUTYTTap Ti3imi
kepcereni. Kecrege 2001-2024 »xox. apaibIFbIHJA
«aybll [IAPYallbUIBIFBIH  IUQPIAHABIPY» TaKbI-
pBIOBI  OOWBIHINA JKapUsUIAaHFAH FHUIBIMH KYXKat-
TapJblH yibpIMIap OoMbIHIIA OeMiHICIH KepceTe.
Tanmay YUIH >KapUsJaHbIM CaHbl €H >KOFaphl
anramkel 10 yideiM ipikTenni. 1-xectene Scopus
JIEPEKKOPBIHAAFBl C©H KONl Makalla KapusularaH
WHCTUTYTTAp Ti3iMi YCHIHBIIFAH.

Kecre 1. Scopus 1epeKKOpBIHIAFbI €H KOIl MaKaja )KapusilaraH HHCTUTYTTap Ti3iMi
Table 1. List of institutions that have published most articles in the Scopus database

Ne Mexeme aTaybl Opnajackal | Makana
JKepi CaHbI
1 Peceii MmemiekeTTik arpapiblK yHEBepcuTeTi — K.A. TumupsizeB ateiaaarsl Mockey Peceit 25
ayBUIIIAPYAIBIIBIK AKaIeMHUSICHI
2 Peceil FBIIBIM aKaIeMHACHI. Peceii 22
3 BareHnHreH YHHBEPCHUTETI JKOHE FHUIBIMU-3EPTTEY OPTAJIBIFBL. Hupnepnang 20
4 Ky06aHn MeMIIEKETTIK arpapIiblK YyHHBEPCHUTETI. Peceit 19
5 [In3a yHUBEpPCUTETI. Wranus 19
6 KazaH MEeMJICKETTIK arpapJiblK YHHBEPCHUTETI. Peceit 18
7 I'. B. [lnexanoB aTeiHarsl Pecell 5)KOHOMHKAIIBIK YHUBEPCHTETI. Peceit 16
8 JIOH MEMJICKETTIK TEXHUKAIIBIK YHHBEPCHTETI. Peceit 15
9 YarTeik 3eprreynep keHeci (Mramus). Uramus 14
10 OpaJt MEMJICKETTIK JKOHOMHUKA YHHUBEPCHUTETI. Peceit 14

Eckeptrie: Scopus 1epeKKOpbIHAH allbIHFAH MAJIIMETTEP HETi31HAe aBTOPMEH KYPACTHIPbUIFaH

Hormwxenep Peceli MemIekeTTiK arpapiblK yHH-
BepeuteTi — K. A. TumupsizeB aTbinnarbl Mockey aybll-
[IapyalrbUIblK, — aKaJIeMHUSCHIHBIH  KOIIOACTITBUTBFBIH
kepcereni (25 xkyxart). Pecell FbUTBIM akaJileMusiChl 22
JKapysUTaHBIMMEH EKIiHIN OpbIHIa TYp. byl nepekrep
Pecetine arpapIibik cekTOp bl UQPIaHIBIPy OOMBIHIIA
TYPaKThl FBUIBIMA WH(PAKYPHUTBIM KATBINTACKAHBIH
JKOHE 3EpTTEYNIepIiH WHCTUTYIMOHATIBIK JICHIeHIe
LIOFBIPJIAHFAHBIH KOPCETE/].

Hunepnannpinarsl BareHuHreH yHUBEpPCHTETI
’)KOHE FBUIBIMU-3€pTTeY OpTalbirbl 20 sxapusia-
HBIMMEH XallbIKapasbIK ACHreimeri xorapel Oe-
ceHaumikTi kepcereni. KyOaH MemiiekeTTik ar-
papiblk  yHuUBepcuTeTi MeH Wrammsimarer [lumsa
YHUBEpCUTETI 19 skapusIaHbIMHAH TipKereH. ATai-
FaH YHBIMIApbIH Te0T paQUSUTBIK OPTYPIILIITi U p-
JIBIK aybUT [IAPYalbUIBIFBIHBIH KahaHIBIK FRUTBIMU
KYH TOpTiOiHe aifHanraHbIH jxoHe Eyporana arpo-
TEXHOJIOTUSHBI JKaHFBIPTYFa OaFbpITTaNFaH 3epT-
TEYNEep/IiH KYWenl Kypri3ieTiHiH kepceremi. Pe-
CeMITiK YHBIMIApAbIH YJECIHIH JKOFapbl OOJyBI
OyJ1 enjie arpapiiblK JKoHe YIKOHOMHUKAIBIK YHHBEP-
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CUTETTEPAIH U (PPIaHABIPY TaKbIPHIOBIH A FHIIBIMH
Xa0Tap KaJbIITACTBIPBIN OTHIPFaHbIH aliFaKTaN/Ibl.

YKanmer ypaic OOWBIHITIA aJFAIKGl OH YABIMHBIH
KeMiHjie Jxereyi Pecefimen. byt arpapibik cekTopab
UQpIaHIpIpyFa YITTHIK ISHT eiie 0achIMIBIK Oepiill
oTbIpraHblH  Kepcetedi. COHbIMEH KaTap Tizimze
OKOHOMHKAJIBIK ~ OaFbITTarbl  YHHBEPCUTETTEPIiH
Oonyb! M PIaHIBIPYABIH TEK TEXHOJIOTHSIIBIK eMec,
SKOHOMHKAJIBIK THIMIIUTIK TIeH OacKapy Mojenbaepi
TYPFBICBIHAH J1a 3ePTTENCTIHIH TONCIICH I

Kazakcran OoiibiHIIa aepexTep Oyl OarbITTHIH
KaJIBINITACY CATBICBIHJA €KeHIH KepceTeidi. Scopus
moanimertepi JI.H. 'ymunes ateinnarst Eypaszust yit-
TBIK yHUBepcUTeTi, JKoHTip XaH aTbIHIAFbl baTbic
Kazakctan arpapiblK-TeXHUKAJIBIK YHHUBEPCHUTETI
xoHe Kaszak y/nTTBIK arpapiiblk 3epTTey YHUBEPCH-
TEeT1 TapamnblHAH YLI JKapusUIaHbIMHAH TIpKEJITreHiH
kepcereni. On-Oapabu atbiHAarkl Kazak YITTHIK
yauBepcuteti, [I. CepikOaeB atbiHmarbl Lbirsic
Kazakcran TexHUKaNbIK YHUBepcuTeTi, Hapxo3
YHHBEPCUTETI KOHE ©3Te JKOFaphl OKY OPBIHAAPHI
eKki kapusulaHbIMHaH ycbiHFaH. 2019-2024 sxok.
OapibIFpl 22 Makaia kapusIaHFaH.
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AJNBIHFaH JIepeKTep HeTi3iHAe Scopus >XoHe
Web of Science OachuibIMIapbIHIa aybul Iapya-
IIBUIBIFBIH U PIAHIBIPY OOMBIHINA Ka3aKCTaH/IbIK
0achUIBIMAAP/BIH  CaJBICTHIPMAlbl TYpAE TOMEH
KOPCETINYi KYPBUTBIM/IBIK )KOHE HHCTUTY IIHOHAIIBIK
(bakropiapibiH yiieciMine OainmaHbIcThl. Tapuxu
TYPFBIAH ajJFaHza, €JJIeTi aybUl MIapyallblIbIFbl
CaJIaChIH/IaFbl 3epTTeyJep HETi3iHEeH OHIIpIC JKOHEe
TaOUFM pecypcrap aclekTiiepiHne OaFbITTalFaH,
an  camaHblH ~ IUQPIBIK  TpaHCHOPMAIHSCHI
COHFBI KBUTAAPBl FaHa KYHENi FHIIBIMH KBI3BIFY-
IBUIBIK ~ TYABIPABL  3ePTTCYIIUICPAIH  XaJIbIK-
apajiblK FBUIBIMHU KEIJIepre >KEeTKUTIIKCI3 WHTe-
rpalMsianybl, HMHICKCTEITEH  KypHAJIAapAarbl
JKOFaphl 0OCEKEJIECTIK KOHE TUIIIK Keleprijep e
HOTWXKEIepAl skahaHIBIK aKaJeMHSUIBIK KaybIM-
JAcThIKTa  Kapuslay ~ MYMKIHIITIH = HICKTEHI.
Bocekere kabinmeTti 3eprreyiep YIIiH KakeTTi
3amaHayu nupiiblK miaropmMariapra, JepeKTepre
JKOHE IMOHApAJIBIK 3epTTey KypasgapblHa IIEKTeyIi
KOJDKETIMJILTIK KOCBIMITIA (DAKTOP OOJIBIN TAOBLIA B
CoHbIMEH KaTap, aybUl HIApyallbLIbIFBl CEKTOPBIH
TUQPIBIK JAMBITY )KOHE KaHFBIPTY OOWBIHIIIA Ka3ipri

romera, a. j.
espig, martin
turner, james alan

fleminggaysha j.

klerkx, laurens w.a.
fielke,gimon j.
@
labarthe, pierre

bellon-maurélyveronique e.

5% VOSviewer
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YKIMETTiK Oaraapiamanap FbUIBIMUA OeNICeHIUTIKTIH
apTybl YLIIH WHCTUTYIHOHAJJBIK aJFbIIIapTTap
Kacayyma. by mUQpIBIK  ayplnl  mapyamibUTbIFBL
CaNachlHAaFbl FHUIBIMH MEKTENTiH JaMybBIHJIAFbI
oTIelNi Ke3eH i KepceTeli, oHaa 0achuIbIMIapAbIH
KaThICYbl ~ OIpTiHACN KeHeWe[l Jem KyTulyJe.
¥3aKk Mep3iMIi MEpCIeKTHBaZa  XalbIKapasbIK
BIHTBIMAKTACTBIKTBI ~ HBIFAHTY  JKOHE  FBUIBIMH
MHQpaKYpBhUIBIMFA HHBECTUIIHS Caly Ka3aKCTaH IbIK
3epTTeYLIIeP/IiH )ahaH IbIK FRIIBIMU KYH TOPTiOiHE
KOCKaH YJIECiH alTapJIbIKTall apTThipa aja/bl.

byn  kepcerkimr  Kaszakcranma — nudpiibiK
ayblUl INApyallbUIBIFBl  CANACBIHAAFBI  FBUIBIMH
OCJICEH/IUTIKTIH KAJIBINTACy KE3CHIHAC TYPFaHBIH
JKOHE MHCTUTYIHOHAJIBIK KOJIIay apTKaH jKaraina
Oyt OarbITTBIH XKeJleNl JaMyblHa dJIeyeT 0ap eKeHiH
Kepcereni. S-cyperre Scopus JepeKKOpBIHAH
ajplHFaH MoaniMerTep koHe VOSviewer Oarmap-
JaMachkl HeTi31He aybll MIapyalbUIBIFBIH HU(PIaH-
JBIPY CaNachIHAAFbl 3EPTTEYINIEep apachIHAarbl
FBUIBIMH  OaiiNIaHBICTAPIBIH KUK KYPBUIBIMBI
JKOHE €H OHIM/II aBTOPIIaPbl KOPCETE/II.

mann*chiara

ferrarigalessio maliziagalessio

brunowanluca

baccc*anlio

ortolami; livia

Cyper 5. Aybll mapyambuIbIFbIH HTU(PIaHIbpy OOMBIHIIA 3epPTTEYIIIEPAIH FUIBIMU GalIaHbICTAPbIHBIH
BU3YaJIH3aIUsIChI
Figure 5. Visualization of scientific contacts of researchers on the digitalization of agriculture

ABTOPJIBIK JKeITUIepAl Tangay Oy camama Ty-
PaKThl FHUIBIMH KaybIMIACTBIKTAP/IbIH KaJIbIIITAC-
KaHBIH JKOHE 3epTTeyJIepAiH JKeke OacTamanapiaH
repi  KOOIEPATUBTIK MOJCIbIe HETI3ICNTCHIH
kopceteni. EH Oencenmi 3eprreymiijiep peTiHIE
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Brunori et al. (2025) xone Manlio et al. (2021)
aHBIKTaIIBI (opKachIchl — 10 sxapusmansiM). Omap-
IIBTH eHOCKTEeP1 UM PITBIK aybLT ITapyalTbUTBIFBIHBIH
TEXHOJOTHSIIBIK JKOHE WHCTUTYIUOHAIBIK acIeK-
TUIEpiH JKYHeTl Typae 3epTTeyre OaFbITTaFaH.
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Opan keifin Mannari et al. (2024) (opkaiichiChl
— 8 mMakana), conpaii-ak Abdullahi et al. (2023)
(epkaticeichl — 7 Makana) opHaiackas. Turner et al.
(2023) aBTOpIAPBIHBIH SPKAMCHICHIHBIH ylieci — 6
KapHSITAaHBIM.

Byst KypbUTBIM callaHbIH KOTOPTAIBIKTHI (poly-
centric) FBUIBIMH CHIIATBIH JKOHE 3epTTeyJepiH
OipHele KEeTeKIli MEKTENTep TOHIPEriH/e MIOFbIP-
JIaHFaHBIH KepceTeli. EH Korapwl Joliekce3re ue
xymbic — Klerkx et al. (2019) aBTopnapsiablH “A
review of social science on digital agriculture,
smart farming and agriculture 4.0: New contribu-
tions and a future research agenda” aTTHI
Makanacel (959 cinreme). Byn 3eprrey nudpIibik
aybll ImapyambsuibiFel MeH Agriculture 4.0 yaepic-
TEPiHIH AJICYMETTIK, SKOHOMHUKAJIBIK YKOHE WHCTH-
TYLUHMOHAIBIK CalJIapbIH KSIIeH 1 TYP/Ie TalAalibl.
ABtopnap UHQpIaHABIPYILIH (QepMepIik ToxKi-
pubere, JepekTepre MEHIIIK KYKbIFbIHA, OacKapy
KYpBUTBIMIAapbIHA JKOHE HHHOBAIMSUIBIK JKYHenepre
ocepiHKyiienel OTHIPHIN, OoalaKk 3epTTeyiep YIiH
QJIEYMETTIK FhUIBIMIAPIBIH POJIIH alKbIHIAM IbI.

ATanFaH )KyMBIC CaJlaHbIH TEXHOJIOTUSIIBIK EMEC,
WHCTUTYIUOHAIABIK JKOHE QJICyMETTIK eJIIeMIepiH
FBUIBIMU KYH TOPTiOiHE €HTi3yiMEeH epeKIleleHeTi.
Exinmi sxorapsl goiiekcosre ne enbex — Mondejar et
al. (2021) aBropnapasiy “Digitalization to achieve
sustainable development goals: Steps towards a
smart green planet” wmaxanacel (631 cinreme).
By kymbIC aybll HIapyallbUTBIFBIHIAFEL DKOJIO-
THSIJIBIK TOYEKEIJIep/Ii, TacTaylIbl 3aTTapAbIH Tapa-
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JMYbIH JKOHE ONApAbIH KOpIIaraH oOpTara odcepiH
MO/JIEINb/ICY APKBUIBI IU(PIBIK TEXHOIOTHSIAPABIH
TYPaKTHI IaMy MaKcaTTapbIHIAFbl POJTIH HET13ICH/I1.
Makana mudprasabIpyIsl SKOJIOTUSIIBIK KayinTep-
Il OackKapyIblH Kypajjapbl PeTiHIE KapacThIPHII,
CaJlaHbIH <CKachblUl TpaHchopMarusiMen» OaiiaHbl-
CBIH KYLICHUTE]I.

Kazakcrannpik aBropiap apacbiHaH Kashina et
al. (2021) sxymbicel “Impact of digital farming on
sustainable development and planning in agriculture
and increasing the competitiveness of the agricul-
tural business” 48 pet noliekce3 ayraH. by makanana
udpibik TexHonorusuiapapiH (GPS, cMapr-TexHuka,
JISpeKTepre Heri3ienreH Oackapy) arpoOH3HECTi
OHTaWNaHABIPYAFbl PO  KOpCeTUIN, U(PIbIK
ErIHIIUNKTIH 3KOHOMMKAIBIK JKOHE DKOJIOIMSUIBIK
THIM/ILTITI Heri3neneni. By HoTmKesep Ka3akCTaH IbIK
3eprreynepain  skahaHablK  FBUIBIMH  JTUCKYPCKa
WHTETpallisUIaHy — CaThICBIHAA  TYPFaHbIH  JKOHE
WHCTUTYIMOHANIBIK KOJIIay KYILICHreH Karmaiina
OJIapJIbIH BIKMAJIBIHBIH apTybIHA JieyeT 0ap eKeHiH
kopcereni. COHBIMEH Kartap, YKETeKIl eHOeKTepiH
Ma3MyHbl IMOPIBIK aybll  IIAPYallbLIbFbIHBIH
HETI3M1  FBUIBIMH  BEKTOPJIApbl  TEXHOJOTHSIIBIK
JKaHAJIBIKTApMEH KaTap QJEYMETTIK, SKOHOMUKAIIBIK
JKOHE  HMHCTUTYLUMOHAIJIBIK  MceseNepre  Kapau
KEHEHUII OThIPFAHBIH JIQJICIICH/TI.

6-CypeTTe aybul IIapyallbUTBIFBl CallaChIHJIAFbI
3epTTeyiepae KOJNAaHbUIFaH KIIT Ce3JepAiH apa-
CBIH/IaFbl OalTaHBIC BU3yalH3alUsACHl MEH KOp-
pemsys MIaMackl KOPCETINITeH.
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Cypet 6. AyblI IIapyalbUIbIFbl CalachIHIAFbI 3€PTTEYJIep/ie KOJIaHbIUIFAaH KT CO3/EePIiH apachiHIarbl OailiaHbIc
BU3YaJIM3aLHSICBI MEH KOPPEIISIIHS I1aMachl
Figure 6. Correlation visualization and correlation magnitude between keywords used in agricultural research
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VOSviewer OarnapiaMachl apKbUIbI JKacajraH
Oyl Bu3yaju3alysl aybll [IapyalllbUIbIFRl Caja-
CBIHJIAFbI 3ePTTEYJIep/e KOJIJAHBUIFAH KIIT CO3-
JICpJUH ~ apachIHJIarbl  OalJIaHBICTBI ~ KOPCETEII.
Busyanuzanusia Tyctep KUIT CO3IEpJIiH TOITac-
TBIPBUTYBIH (KJIacTepiepai), TYHIHACPAiH Keiemi
TEPMUHJICP/IIH JKUUIITiIH, an OalIaHbIC CHI3bIKTA-
PBIHBIH KAJIBIHJIBIFBI OJIAPJBIH ©3apa OailyiaHbIC

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

JieHredin Ourmipeni. byn Tocin FhUIBIMH OarbIT-
TapJbIH KYPBUIBIMBIH FaHa €MeC, OJIap/blH e3apa
BIKIIAJIIACY JIOTUKACKHIH Jla alKbIHIayFa MYMKIHIIK
Oepei.

2-KeCTeJIe KUITTIK Co3/1ep OOMBIHIIIA KATBIITACKAH
KJIacTepJep/AiH cUmarTaMachl kepcetineai. Tammay
HOTIKECIH/IE TOPT HETI3rl KJIacTep MEH OJapiblH
KOPPEJSIHUSIIBIK IIAMaChl aHBIKTAJIJIBI.

Kecre 2. KinTrik ce3nep OoibIHIIA KATBINTACKAH KJIACTEPIIEP/IiH CHUITATTaMackl

Table 2. Description of clusters formed by key words

Ne| Kunacrep KinTrik ce3nep Koppeasinus
IAMAChI
1 | kex-kachi1| DKOHOMHKA, aiMaK, HAPBIK, aArPOOHEPKICIIT CEKTOPBI, KOCIOpbIH, HUpiablk | —0.6 <r<-0.3
YKOHOMHUKA,

2 KACHLT Hepextep, pepmep, MpakTHKA KOHE IUPPIAHIBIPY, MOHUTOPHUHT, KipicTimik, | —0.3 <r<-0.1
IICTTiM, CYPaHbIC,

3 capbl TypakThl 1aMy, KIUMAT, SKOJIOTUSUIBIK ChIH-KaTepIiep, calaapbl, TaMaK -0.1<r<0.2

OH/IIpiCI, ICHCAYIIBIK

4 | KyATiH-KOK ATpOeHEepKACIT KelleHi, U PIBIK TUIaTdOopMa, HEeTi3Ti OaFbITHI, ECEeTTIK 02<r<04

’ka30a, MYMKIHIIK

Eckeptriie: Scopus epeKKOpbIHaH alblHFaH MaiiMeTTep Herizinge VOSviewer OaraapiaMacbIMEH KYPacThIPbIIFaH

Bipinmmi knactep (KOK-Kachll) aybUl IIapyalbi-
JIBIFBIHBIH HKOHOMUKAJBIK AaCHeKTUIepiH, aiMak-
TBIK JJaMy, HapblK, arPOOHEPKACINTIK CEKTOP JKOHE
IUQPIBIK SKOHOMHKA MACeNeNepiH KaMTuabl. by
KJacTep UUPIaHABIPYIbIH arpapiiblK CEKTOPAAFbI
SKOHOMUKAJIBIK, THIMJIIIIK TI€H KYPBUTBIMIIBIK ©3T¢-
picTepre ocepiH 3epTTeyre OarbITTaIFaH.

Exinmi kmactep (okachul) JepekTepiai maiiia-
na"y, (epmeprik ToKipuOe, MOHUTOPHHT, Kipic-
TUTIK JKOHE IIenriM KaObuigay TpolecTepiH Kam-
tuabl. byn Oarbitta loT *KoHE CeHCOPIIBIK Kyienep
CHUSIKTBI TEXHOJIOTHSUIAPIBIH KOJIIAHBUTYbl Kapac-
THIPBbUIAABL. ATaJFaH KJacTep arpapiiblk Oackapy-
JIBIH JIEpeKTepre Heri3eNreH MOIeIiHe Koy YpIi-
CiH KepceTe/I.

YuriHmri knactep (capbl) TYpakThl 1aMy, KIHMAT,
JKOJIOTHSIIBIK MOceleep, TaMakK OHIIpici KoHe
JICHCAYJIBIK acTeKTUIepiH Oipikripeni. byn kimactep
HUQPIABIK aybUT HIAPYaIlblIBIFBIHBIH 3KOJIOTHSUIBIK
KOHE QJICYMETTIK eJIIIeMICpiH alKbIHAamN, 3epT-
TeyNep/IiH )kahaH bIK TYPaKThI JaMy KYH TOpPTiOiMeH
0aifIaHBICBIH KOPCETEII.

TepTinmii kmactep (KyJITiH-KOK) arpoeHEePKICIT-
TiK KeIIEeH MEeH U (PIIBIK I1aThopManapra KaTbICThI
3epTTeyNepAi KaMTHIbI, ecen Oepy Kykenepi MeH
WHCTUTYITUOHAJIBIK TOKIpUOenep i Tanaaiabsl. by
OarbIT UU(PIAHABIPYIBIH YIATTHIK cascaTTap MeH
Oackapy MOJeIbIepiHe BIKNAIbIHA HA3ap ay1apajbl.
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Overlay visualization HoTHXenepi OoHbIHIIA
KUIT ce3lepiiH HopMmanaHFaH MoHzaepi —0.6-maH
+0.4-xe neliin esrepin oTbipanbl. Kex TycTep
CaJIBICTBIPMAJIBI TYPJIE EPTEPEK KAJBINTACKAH HEME-
Ce TOMEH IMTaTaJaHATBIH TaKBIPBIITAP/bI, KAChLT
TYC TYpPaKThl JaMbIN Kelle KaTKaH KIIaCCUKAIBIK
OarpITTapIbl, aj capbl JKOHE KYJTIH-KOK TYCTep
COHFBI KBUIIAPJAFbl KaHa TPEHITEpIl Oiimipeni.
Meicanbl, «TYpakTBl JIaMy», «KIUMATTHIK ©3Te-
picrep», «loT», «ceHcop» TepMHUHIEPI COHFBI
KE3CHHIH ©3€KTi OarbITTaphl PETiHIE KOpiHeli, al
«IKOHOMHKAY, «aliMaKy, «HaPBIK» YFBIMIIAPHI J19C-
TYPIi 3epTTey OOBEKTLIep] PETIH/IE CaKTaFaH.

Ocpinaiima, BU3yanm3amus HOTIKenepi mudp-
JBIK aybll MIAPYallbUIBIFEl 3€PTTEYNEPiHIH TOepT
HET13T1 FBUIBIMHU BEKTOPBIH alKbIHIAHIbI: SKOHOMH-
KaJBIK-OHIPJIIK Taljay, IEpeKTepre Heri3ienreH
0ackapy, KOJOTHUSIIBIK TYPAKTBUIBIK YKOHE WHCTH-
TYIHOHAIIBIK 1aTdopmanap. bysr KypbuibiM cana-
HBIH TEXHOIIOTHSUIBIK OaFbITTaH KEHIpEeK — YKOHO-
MUKaJIBIK KoHE 0acKapyIIbUIBIK TpaHCPOpMaIIHsFa
Kapail SBOIONUSIIAHBIT OTHIPFaHBIH KOPCETE/II.

bubnmuometpusinplk  OipiieCKeH KINT ce3 Kap-
Tachl OOMBIHIIIA KOPBITHIHIIBI )Kacall OTBIPHII, aybLl
[IapyalbUIBIFBIH UG PIaHABIPY OONBIHIIIA FRUTBIMA
3epTTeyIepAiH KYPBUIBIMBIH KOPCETETiH OipHele
e3apa 0ailyTaHBICTBI TAKBIPBINTHIK KIacTepiepIi
aHbpIKTalipl.  «Datay TepMuUHIHIH aliHaNackIHIA
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yipiMaacTeippiFad - OpTanblK  KiacTep 3eprrey
OpICIHIH ©3eriH Kypaupl *oHE HUQPIBIK arpo-
TEXHOJIOTHSIHBIH HET13T1 pecypchl peTiHIEe JepeK-
TepAiH ycTemairin kepcereni. OHbIMeH Oaiina-
HBICTBI “‘application”, “decision”, “monitoring”
XKoHe “‘smart agriculture” yFeIMA@pbI MporecTep/i
aBTOMATTaHJBIPYFa, aHAUTHKara >KOHE Oackapy
HICHIIMACPIH  KoJjlayFa OailJIaHBICTBI  TEXHOJIO-
THSIIBIK OaFapianrad OarbITThl CUIIATTaMIbI.

“Okonomuka”, “country”, “market”, “enterpri-
se” xkoHe “policy” TepMHUHJIEPIH KAMTUTBIH 9KO-
HOMHUKAJIBIK-WHCTUTYIUOHAIABIK ~ KinacTep 1mdp-
JaHJBIPYAbIH, WHCTUTYIMOHAJIBIK OcHiMIemy g
KOHE UHUQPIBIK JKOXKYHeNnepal KalbITacThIpy-
JIbIH MaKpOAKOHOMHUKAJIBIK ocepiiepiHe apHajFaH
3eprreynepai kepceredi. OHBIH TEXHOJOTHSUIBIK
SIIPOMEH THIFBI3 OaiNaHBICHl LUQPIBIK HICHIIM-
JIepAiH arpoCeKTOPbIH SKOHOMHUKAIBIK KYPBUTBIM-
JapblHa HHTETPAMsIIAaHyBIH KOPCETE .

“TypakTeuiblk», “challenge” xome “farmer”
YFBIMJIAPBIHBIH aliHAJIAChIH/IA TONITACTHIPBIIFAH Ke-
ke TakpIpbIITHIK OJOK TYPaKTHI JAaMyFa, TEXHOJO-
THSJIApAbl  CHTI3YAIH OJIEYMETTIK acHeKTiiepiHe
)oHe (epMepitik Taxipubenepai Oedimzaeyre ecir
KeJle JKaTKaH Haszapabl Kepcereni. byn kiactep
IUQPABIK TpaHcGopMalys KOHTEKCTiHAE DKOJIO-
THSJIBIK, OJIEYMETTIK JKoHe Oackapy (akTopiapsbl
KapacThIPbUIATHIH 3epTTEYJICPAiIH IOHAPAIIBIK CHIIa-
TBIH KOPCETEII.

KapranbiH Tyc nuHamukacel 3epTTey (OKYCHI-
HBIH IHQPIIBIK casicaT, TYPaKThl aMy JKoHE IUQp-
7K TaTdopManapasl  OipikTipy MocerenepiHe
aybICybIH KepceTeai, Oy FhUIBIMU KYH TOPTiOiHIH
TEXHOJOTHSJIBIK — IIEHIIMACPACH  arpOCEKTOP/bI
nu@piblK  OacKapy/blH JKYHENIiK MOJeNbepiHe
IBOJIIOIMACHIH ~ KeopceTeni. Tyractail —anraHna,
el KYpbUIBIMBl TEXHOJOTHSIIBIK WHHOBAIMSIIAP,
9KOHOMHKAJIBIK MEXaHH3MIEP MEH OJIEyMETTIK
CBhIH-KaTepiep AybUI IApyallbUIBIFBIH IHQPIBIK
TpaHchopManusIIayAbIH 63apa Toyel Il SIIEMEHTTEP1
peTiHIE KapacThIPbUIATBIH  KEIICHI  FhUIBIMU
OarbITTBIH KaJIBIITACYbIH PACTANIBI.

KOPBITBIH/IbI

3eprrey Oapwicbinna 2001-2024 xok. apasibl-
FBIHAQ Scopus JepeKKOpbIHAa KapusiaaHraH |
326 FBUIBIMH €HOCKKEe OMOIMOMETPHSUIBIK Tajiay
Kyprizinmi. Aneiaran Hotwkenep 2017 k. Gacran
aybul IIAPyallbUIBIFBIH TUQPIaHABIPY CallaChblH-
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JIaFbl FBUIBIMH OCJICEH/IUTIKTIH alTapibIKTall ecKe-
HiH KepcerTi. byn cepmin non erinminik, [oT,
JISpEeKTepre Heri3jeireH Oackapy sKyHenepi jkoHe
TYpaKkThl AaMy KYH TOpTiOiMeH Tikened Oaiina-
HBICTBL. Tangay 3eprreyiepaiH HeETi3ri TpaeKTo-
pUsUTapbl  SKOHOMUKAJIBIK ~THIMJAUIIK, ITHQPIBIK
TEXHOJOTUSIIAPIBl  arpapiblK TMpaKTHKara  bIK-
NaJIACTBIPY, OKOJOTHSJIBIK OPHBIKTBUIBIK JKOHE
WHCTUTYIMOHAI/IBIK ~ JlaMy  MoceleJepiHe  mIo-
FBIpJIaHFaHblH KepceTTi. VOSviewer apKbUIbI XKYP-
TI3UITeH KIAT CO3Iep/l Tayijay TYPaKThl JaMy MEH
KIIMMATTBIK ©3repicTepre KaThICThI TAKBIPBITTAPABIH
COHFBI XbUIIAphl 0acklM OaFbITTapFa aifHaTFaHBIH
pacrajpl.

By 3eprreynin Oipkatap mekreyiepi 6ap. Aran
aliTKaHga, Tangay TeK Scopus JIepeKKOpPBIMEH
HIeKTEN 1, OyJ1 0acka XaJbIKapaliblK KOHE YIITTHIK
JIepeKKopiIap/a KapusulaHFaH €HOCKTEpP/iH TOJBIK
KaMTbUIMayblHa oKellyl MyMKiH. COHBIMEH KaTap,
3epTTeY TEK AaFbUINIBIH TUTIHACTT Makaiaaap/ibl
KaMTBIJIbl, COHJBIKTAH OHIPJIIK TUIACPACTI FhUTBIMU
JKYMBICTap ecKepinmMeni. YIIiHOIeH, OnOIHO-
METPUSIIBIK SJIICTep HETI3IHEH CaHJIbIK KOPCETKIIII-
Tepre CyMEHETIHIIKTEH, JKEKEeJIEreH 3epTTeyiepIliH
Ma3MYHJIBIK TEPESHIITT MCH MPAKTUKAJIBIK THIMTLTIT
TOJBIK OarananOaibl.

ATBIHFaH ~ HOTHXKeJepre coiikec, Ooamak
3epTTeyjiep aybll IIapyallbUIBIFBIH  HUQpiIaH-
JIBIPYJIbI  TEK TEXHOJIOTHSUIBIK — YPHIC peTiHe
eMec, SKOHOMHKAJBIK JKOHE HWHCTHUTYIIMOHAJJIBIK
TpaHchOpMalUsl TYPFBICHIHAH KEUICHJl TalaayFra
OarpITTanmysl THic. L{uQpIbIK TeXHOMOTHSIAPABIH
aybll MIapyallbUIBIFEl OHIMIUTITIHE, HIBIFBIHAAP/IBI
KbICKapTyFa )koHe (pepMepliK HapyambuIbIKTap AbIH
Oocekere KaOUICTTININIHE HAKThI 3MITHPHKAIIBIK
acepiH Oaranay e3eKTi 0O0JIbI Ta0bLIa b

Bonamaxkra ke jepexkes i ONOIMOMETPUSIIBIK
tangaynapiasl  (Scopus, Web of Science xoHe
VITTHIK JIepEeKKOpIap Herizinge), connaii-ak Kazak-
CTaH Xaf/jaibiHa OaFbITTANFaH OHIPIIK Kelc-3epT-
TeyJepal Kyprizy yceiHbiIaael. COHBIMEH Katap,
IUQPIBIK aybUl [IapYalIbUTBIFBIHBIH OJIEYMETTIiK
canjapbid, MUQPIBIK TSHCI3AIK MACEIIeIepiH KoHE
IUQPIaHABIPYIBIH TYPAKThl 1aMy MEH KJINMATThIK
e3repicTepre OeWiMIEIyre BIKIAIBIH 3ePTTCHTIH
MIOHAPAJIBIK )KYMBICTAP/IbIH MaHBI3bI apTa TYCE/Ii.

JKanmer anranjga, Oy 3eprrey HUMPIIBIK aybul
HIapYallbIBIFBIHBIH ~ arpOOHEPKICINTIK  KeHIeH1
JKAHFBIPTYJIAFbl  CTPATETUSUIBIK POJIiH  aiKbIHAaH
OTBIPBIT, CANaHBIH FHIIBIMH KYPBUTBIMBIH JKYHesey-
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re JKoHe 0oJaliak 3epTTeyiep YIIiH TCOPHSUIBIK opi
KOJIJaHOaNbl HEri3 KaJlbIITACTBIpyFa MYMKIHAIK
Oepeni. JKanmel TYXKBIpBIMIAp Kacall OTHIPHII,
Makanaaa OMOIMOMETPUSIIBIK CypeT OCifHEeIeHTeH,
ON JKbUI CaibIH KaJbIITacaThIH MaKaJanap.ibl
pacraiiibl AybUl MapyamibUIBIFBIH HU(PIAHIBIPY
MpOIeCi JKbUI CailblH apThIl KeJedi. bachuibiM
na"amadTHl AybUT HIapyaIlbUIBIFBIH HU(PIAHIBIPY
MOHAPAJIBIK ©pIC PETIHAC JaMBbIN KeJe >KaTKAaHBIH
kepceteni: loT, MOHHMTOpPHHI 3KOHE JepeKTep/i
TaJayMeH KaTap HHCTUTYTTap, HapbIKTap, 0ackapy,
HUQPIABIK casicaT >KOHE TYPAKTBUIBIK OOMBIHIIA
3eprreyiep Onorel KymeiTtinyae. byn nereHimis,
TEXHOJIOTUSJIBIK IICIIIMJCD CHJII OKIIayJIaHOa/ bl
— oJlap eHIMJIIIKKE, TOyeKere, )KeTKi3y Ti30erine
KOHE pecypcTapAbl Oackapyra ocep €Ty apKbUIbI
OaranaHajpl.

JotiexTi Oarmapnamanapbl MEH TYpPaKThl Kap-
KBUIAHJABIPYBl 0ap enaepie HEFYpIbIM ThHIFbI3
3epTTey JKEJiCi KOHE OJlaH YKOFaphl XalbIKapalIbIK
KOpiHy KayibInTacajpl. ToxipuOe KOepCeTKEHJCH,
HIalmbIpaHKel MakKajlanap YIKeH ocep eTHei,
Oipax OaliaHBICTHIPY: aybLUIAaFbl HUQPIBIK HHPpa-
KYpBUIBIM + JIEpEeKTEp CTaHAapTTapbl + OW3HECKe
BIHTIAHJABIPY + Kaapiapiabl gaspiay + TaObICTHI
mienriMep Al MaciTadTay TeTikTepi.

ArpoceKTopiarbl KOOAJIBIK IHNENIIMACP CaHbI-
HBIH ©CyiHE KapamacTaH, €Hri3y MEH FbUIBIM apa-
CBIHJIaFbl AJIIAKTBIK JKUI CaKTajaJpl: sxo0ayap-
JIBIH, JIEPEKTEpl CTaHAApPTTAIMaraH, KOJDKCTIMIUTIT
LICKTEYIN, OHIipJiep MEH MaychbIMIap apachbiHIa
CaJIBICTBIPYFa KeMeli1i. byt KaiiTaimaHaThIH MOJICITb-
JICP/IH KYPBUIBICHIH TeXeHi (eHIMIUTIKTI 00nKay,
HAKThl CTIHINUTIKTIH THIMAUTITIH Oaranay, Kiumar-
TBIK TOYEKeNZep, WIBIFBIHAAPABl OHTAMIAHABIPY)
JKOHE JKOFaphl PEUTHUHTTI Ky pHAILAAPIAFbl OaCHUTBIM-
JapIbIH yliecid azaiitaabl. COHIBIKTaH SMIHPHKATBIK
JIepeKTEep MEH oJIapFa KOJI KETIMIUTIK 3epTTeyIepail
carachl MEH «IOMEKCO31H» aHBIKTAN/IbL.

Icoky3iH/1e MOHUTOPHHT HIeNIM/Iepi (CITy THUKTIK
KOHE CEHCOPJIBIK JepeKTep), MapyallbUILIKThI
OackapyabIH TUGPIBIK IaTGopMaapbl, I eriH-
LIJTIK  BJIEMEHTTepi, cyOcuansuiapisl uQpiaH-
JbIpy/ecernke anmy >KOHE JIOTHCTHKA KEeH TapaliFaH.
Amnaiina, icke acwlpy (akTIiCiHIH €31 FBUIBIMH TYp-
FBIJJAaH MaHBI3Bl eMec, Oipak eJIIICHETIH HOTH-
JKeJIep:  OHIMJIUINIKTIH ~ apTybl, IIBIFbIHIAPIBIH
TeMeHeyi, KnmmmarTeIK Kyii3enicTepre TO3IMALTIK,
©31H-031 aKTay, KYMBICIICH KaMTyFa ocep €Ty JKoHe
TUQPABIK TEHCI3MIK. MyHBI «TY)KbIpbIMAaMaHbIH
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Joneri» acepl Oap, Oipak eHIMJAUIIKTI Oaranayibl
KQKET €TETIH aybll IIapyallbUIbIFbIHAFbl aFbIM-
Jarbl UG PIaHABIPY )Ko0anapbl apKbUIbI 3ePTTEYTe
Oomanpl.

bubnuoMeTpusiabik Tayay OOWBIHINA MKaJIITbI
moay: UUQPIaHABIPYABIH THIMAUNN — TEXHO-
JIOTUSJIaH KeM eMeC WHCTUTYIHOHAJJIBIK OpTa-
ra OailylaHBICTBI. PeTTeymni allKbIHABIK, TUQPIIBIK
KBI3BMETTEpPre JIeTeH CEeHIM, JEPEeKTEeplli Kopray,
iatopManapably YHISCIMAUIITT KoHe maiija-
JAHYIIbUIAPABl  Jaspiiay OojMaca, TEXHOJIO-
TUSIBIK  ocepiiep JKeprimikTi OOJNBIN  IIBIFAJIbI.
CoHpiKTaH 3epTTeyliH bomamak KyH TopTiOi
TEXHOJIOTHSJIBIK KOPCETKIIITEpAl HHCTUTYTTap-
MeH OalIaHBICTBIPYBl KEPEK: epexkeliep, bIHTa-
JAHABIPYJAP,  MEMJICKET—OHU3HEC—FBUIBIM KO-
orepanusichl JKOHE TEXHOJIOTUsIap TpaHchepTi
MEXaHU3M/IEPi.
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ABSTRACT

In the context of accelerating digital transformation, quantification of the impact of artificial intelligence
(Al) on the structural dynamics of resource—dependent economies is becoming particularly relevant. The
purpose of the study is to develop and test an integrated dynamic model to quantify the impact of Al on
Kazakhstan's structural transformation and diversification. The methodological framework includes the
integration of the Bass model of innovation diffusion, an expanded production function with endogenous
technological progress and the task-oriented Acemoglu—Restrepo approach, as well as a multi-criteria sys-
tem of industry prioritisation. The empirical basis was based on industry data from the Bureau of National
Statistics of the Republic of Kazakhstan for 2020-2024. The simulation results show that for the period
2025-2035. The cumulative increase in gross value added in the analysed industries will amount to 35.3
p.p., of which 16.8 percentage points are attributable to Al. The level of Al adoption in priority sectors
reaches 86.8-93.8 p.p by 2035, which exceeds the indicators of non-priority industries by 13-32 p.p. The
share of priority industries in the GDP structure increases by 6.3 p.p, while total employment increases by
22.4 p.p (+1.3 million jobs). At the same time, across all sectors, there is a steady excess of the effect of cre-
ating new tasks over the effect of automation, reflecting the specifics of a resource-dependent economy
with a shortage of qualified personnel. The results confirm the expediency of concentrating government
support on a limited number of industries with the greatest potential for structural transformation.
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AHHOTALUMUA

B ycnoBuAx yckopatoleincs uudpoBoit TpaHchopmMauum ocobylo  aKTyanbHOCTb NpuobpeTaeT
KO/IMYECTBEHHAA OLEHKA BO34EWCTBUA WMCKYCCTBEHHOTO WMHTennekta (ganee — MU) Ha CTPYKTYypHYHO
ANHAMMKY pPecypco3aBUCUMBbIX SKOHOMMK. Liesib uccnenoBaHma 3aK/04aeTca B pa3paboTke 1 anpobaunm
WMHTErpMpoOBaHHON ANHAMMYECKON MOLENN KONMYECTBEHHOM OLLEHKWN BO3aencTeuA UM Ha cTpyKTypHYto
TpaHchopmaL Mo U guBepCUPUKALMIO SKOHOMMKM KasaxcTaHa. MeTogonornyeckunii annapat BKAOYaeT
WHTerpaunto mogenn amoodysnum MHHoBauUWM bacca, pacliMpeHHOM NPOM3BOACTBEHHOM GYHKUUK C
SHOOreHHbIM TEXHOJIOTMYECKMM NpPOrpeccom U 33a4a4HO-OPUEHTUPOBAHHOro noaxoda Acemorny—
PecTpeno, a TakXe MHOTOKpUTEPMAZIbHYIO CUCTEMY OTPAC/IEBOM MNPUOPUTU3ALMU. IMMIUPUYECKYIO
OCHOBY COCTaBW/IM OTpac/ieBble AaHHble Bopo HauuoHanbHOM CTAaTUCTUMKM Pecnybamkm KasaxctaH 3a
2020-2024 rr. Pe3ynbTaTbl MOAENMPOBAHMA MOKa3blBatoT, YTo 3a nepuog 2025—2035 rr. COBOKYMHbIM
NPUPOCT Ba/IoBOIN [,06aBNEHHON CTOMMOCTM B aHA/IM3UPYEMbIX OTPACAAX COCTaBMT 35,3 Nn.n., U3 KOTOPbIX
16,8 n.n. obecneumBatotca BKAagom MU. YposeHb BHeapeHUA MU B NPUOPUTETHbLIX CEKTOPAxX AOCTUraeT
86,8-93,8 n.n. K 2035 r., YTO NpeBbIWAET NOKa3aTeNM HENPUOPUTETHbIX oTpacneir Ha 13-32 n.n. JonsA
NPUOPUTETHBIX OTPacaei B cTpykType BBl yBennunsaetca Ha 6,3 n.n., TOrga Kak COBOKYMHaA 3aHATOCTb
BO3pacTaeT Ha 22,4 n.n. (+1,3 maH paboumnx mecT). Mpu 3TOM BO BCEX CEKTOPAxX HAabaAaeTcs ycTonunsoe
npesblweHne adpdeKkTa co3aaHma HOBbIX 3a4a4 Hag, 3GPeKToM aBTOMATM3ALMM, YTO OTPAXKAET cneundury
pecypco3aBUCMMOMA SKOHOMUKMN C JePULUTOM KBANNPULMPOBAHHbLIX KagpoB. MonyyeHHble pe3ynbTaTbl
NOATBEPKAAIOT LEeNecoobpasHOCTb KOHLEHTPALMW FOCYAAapPCTBEHHOM MOALEPKKM HA OrpaHUYEHHOM
yucse oTpacselr C MaKCMManbHbIM MOTEHLLMANIOM CTPYKTYPHOM TpaHChopMaLLmu.

KNKOYEBBIE CJ/IOBA: WCKYCCTBEHHbIN WHTENNEKT, UMPOBM3aLUA, CTPYKTYpPHaa TpaHchopmauums,
ansepcmdmKaLma, pecypco3aBucMman SKOHOMMUKA, SKOHOMUYECKUI POCT, PbIHOK TPyAa, 3aHATOCTb
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BBEJIEHUE

CoBpeMenHasi MUPOBasi SKOHOMHUKA TTEePEKNBAET
Mepuo]] TIIyOOKOW TEXHOJIOTHYECKOW TpaHcdop-
MAaliu, JBHKYIIENH CUIIOH KOTOPOM CITYKHUT CTPEMHU-
TENbHOE PAa3BUTHE WCKYCCTBEHHOTO HHTEJUIEKTa
(mamee — UN). 1o cBoeit mpupone MU npencrasisieT
cO00M TEXHOJOTHIO OOIIero Ha3HAYCHHS, CIIO-
COOHYIO TIPOHHUKATh BO BCE CEKTOpa SKOHOMHKH U
TeHEepUpOBaTh KacKaJbl 3aBUCHMBIX HHHOBAIIHA,
COTIOCTaBUMBIE IO MacmTaly ¢ BIUSHUEM apOBOH
MalmHbl 1 3nekrpudecta (Bresnahan & Trajten-
berg, 1995; Cockburn et al., 2018). Ctparerudeckas
3HAYMMOCTh 3TOW TpaHC(OPMAIIUU OIpEaessIeTCs
HE CTOJIBKO CKOPOCTBIO PACIIPOCTPAHEHUS OTIEITb-
HBIX TEXHOJOTHYECKHX pEeIIeHUH, CKOJBKO €€
CHUCTEMHBIM BO3JICHICTBHEM Ha CTPYKTYpy IpPOHU3-
BOJICTBA, PBIHKH TPY/Ia ¥ TATTEPHBI MEXKTyHAPOTHON
CTIeTIMATTN3AIIH.

Bwmecte ¢ Tem cymiecTByeT MPUHITMITHAIBHBIN
CTPYKTYPHBIN DPa3pblB MEXIy IKOHOMHUKAaMH, KO-
TOpBIE MOMYYaAIOT HAMOOJbIIIee BHUMAHNE HCCIIEe0-
BaTenei, W TeMH, JJIS KOTOPBIX TEXHOJIOTHYeCcKas
Tparcopmanus Haubosee aktyaiabHa. [lomaBmsro-
mee OOJBIIMHCTBO aKaJeMHUYECKHX paboT To
BozneicTBri0 MM cocpeaoToyeHo Ha pa3BUTHIX
CTpaHax ¢ TuBepCcU(PUIIMPOBAHHON MTPOU3BOIACTBEH-
HOM 0a30ii, pPa3BUTHIMH WHCTUTYTAMH W BBICO-
Ko 1M(poBOil TOTOBHOCTHIO. llpym 3TOM pa3Bu-
BAaIOIIIMECS] PECYPCO3aBUCHUMBIE SKOHOMHKH — C
BBICOKOM KOHLEHTPALMEH 3KCHOPTa Ha ChIPEBBIX
TOBapax, HU3KOM HKOHOMHMYECKOM CIIOKHOCTBIO M
3HAYUTETHHBIMI HHCTUTYIITHOHATILHBIMHU OapbepaMu
MOJIEPHU3AIINN — OCTAIOTCS CYIIECTBEHHO HEIOMC-
CIIEZIOBAaHHBIMHU, XOTSI MUMEHHO IJIsl HUX TEXHOJIO-
rugeckas AuBepcUUKAIUS TPEACTABISIET CTpaTe-
TUYECKUN UMIIEPAaTUB.

Kazaxctan mpencraBiseT coO0Oi aHATUTHUCCKH
3HAYNMBIH TIPEMEP PECYypPCO3aBUCUMOM pa3BUBAIO-
melcss SKOHOMHUKH, CTaJIKMBAIOIIEHCS C HEoOXo-
JTMMOCTBIO CTPYKTYpHO# nuBepcudukammu. CTpyk-
TypHas YS3BUMOCTh O3KOHOMHKH, OOYCIIOBJICHHAS
JOMHUHHMPOBAaHHEM TOPHOMOOBIBAIOIIETO CEKTOpa,
IIFPOKO OCBeIeHa B Hay4dHOil ureparype (Bulkhai-
rova et al., 2023), Torna xak KoHIemus pa3BUTH
HUCKYyCCTBEHHOTO wmHTewiekTa Ha 2024-2029 romer
3aKperuIsieT aMONIIMO3HbIe HampaBlIeHus H(PPOBOH
tpanchopmanmu (Government of the Republic
of Kazakhstan, 2024). Bmecte ¢ Tem peanmzanus
JMAHHBIX HAampaBleHWH TpedyeT 00O0CHOBaHHOTO
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METOAOJIOTHYECKOTO WHCTPYMEHTapusi Uil  KOJIU-
YEeCTBCHHOM OIICHKH OTpacieBbIX 3(PQeKToB BHe-
npenuss N, KoTopblil B Ka3aXCTAHCKOM KOHTEKCTE
0CTaeTCsl HEIOCTAaTOYHO Pa3padOTaHHBIM.

Teopernueckylo OCHOBY aHajiu3a B3aUMOACH-
CTBHSI TEXHOJIOTHYECKOTO IMporpecca M KOHOMHU-
YecKoro pocra (GOpMHUPYIOT B3aUMOJIOTIOIHSFOIINE
uccrnenoBaTeNbckiue HampasieHus. Heokiaccu-
YyecKass W DHJIOTCHHas TEOPHU POCTa OOBSCHSIOT
MEXaHHU3MBI  JIOJITOCPOYHOTO  TEXHOJIOTHUECKOTO
pasButusi (Solow, 1956; Romer, 1990; Aghion &
Howitt, 1992), monens nuddysnn nnHoBanmii bacca
ONHUCHIBAET S-00pa3Hble TPACKTOPHU PacIpoc-
Tpanenusi Texuonoruit (Bass, 1969), a Ttaxxe
3aJ]a9YHO-OpPUCHTUPOBAHHBIA TMOAX0A AceMorty H
Pectpeno pasrpanuumBaer 3(QeKThl aBTOMaTH-
3allMd M CO3JaHHSA HOBBIX TPYAOBBIX 3anau (Ac-
emoglu & Restrepo, 2018, 2019). Ilpukmnagusie
WCCIIEIOBaHUSI  TOATBEPXKIAIOT  3HAUYUTEIHHBIH
MPOU3BOAUTENBHBI  MOTEHIMAI TeHEPATUBHOTO
NU, a Teopusi 5JKOHOMHUYECKOI CIIOKHOCTH 0Oecrie-
YMBaeT KOHIICTITYyaJIbHYI0O OCHOBY JJIsl aHaIu3a
npoueccoB nuBepcudukanun (Hausmann et al.,
2014; Hidalgo & Hausmann, 2009; Brynjolfs-
son et al., 2023; Dell’Acqua et al., 2023; Eloun-
dou et al., 2023). B To e BpeMs HCCIICOBaHUS
no Kazaxcrany ocrarorcs (parMeHTapHBIMH:
OoHM 10O  OrpaHUYMBAIOTCS  OTPACICBBIMH
OLICHKAaMH aBTOMATH3MPYEMOCTH 3aiad 0e3 uX
MHTErpaliy B MAKPOAIKOHOMHYECKHE MOJICIH, TH00
COCpEIOTOYCHBl Ha HKOHOMETPUYCCKOM aHaJH3e
UKT-unBecTunmii 63 BbIICICHUS CICIUPHUUSCKOTO
Bknaga MU u Ge3 orpacneBoil auddepeHmanum
(Workforce Development Center, 2023; Aitnazarov
et al., 2024).

Takum o0Opa3zoM, B JIATEpaType HaOIIOIACTCS
WCCIIeIOBAaTeNIbCKUI MPOOE: OTCYTCTBYIOT HHTE-
TPUPOBaHHbIC KaIMOpPOBAaHHBIE MOJENH, CHHTe-
3UPYIOLIUE TCOPUH AP PY3UN HHHOBALIMIA, SHJIOTCH-
HOTO POCTa W 3aJJa4HO-OPUEHTUPOBAHHBIN TTOIXOA
NPUMEHHUTENFHO K PecypCcO3aBUCHMBIM pa3BHUBAIO-
HIMMCS 3KOHOMHKaM C orpaciieBoit jnuddepeH-
Uanuei mapaMeTpoB M MPOTHO3HBIM TOPU30HTOM,
pENeBaHTHBIM 3aJladaM CTPATErHYecKoro IIaHUpO-
BaHMA. YCTpaHEHHE JaHHOTO Mpo0Oeia COCTaBISET
KITFOYEBYIO METOJIOJIOTMYECKYIO 3a/1a4y HACTOSIIETO
WCCIIeIOBAHUSL.

Llens uccnenoBaHusl 3aKJII0YAETCS B pa3padoTKe
M anpoOaluy HMHTETPUPOBAHHOW TUHAMHYECKON
MOJEIN KOIWYECTBEHHOM OICHKU BO3JCHCTBHUS
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NN Ha cTpyKTypHYIO TpanchopMauuio U JTUBEp-
cudukanuio SkoHoMUKH Kazaxcrana. OcHOBHas
rumoTe3a coctout B ToM, uto MU cmocoben
BBICTYIIaTh KaTaJIM3aTOpOM YCKOPEHHOH JuBep-
CU(QHKAUK TPU YCIOBHM KOHICHTPAIMH TOCY-
JTAPCTBEHHOM MOJIEPKKH Ha OTPAaHUYEHHOM YHCIIe
MIPUOPUTETHBIX OTpaciiedl ¢ BBICOKUM CHHEp-
reTH4ecKuM TmoreHIuanoM. HayuHas HoBu3Ha
HCCIIeIOBaHUS 3aKIII0YaeTcsl B pa3paboTKe MepBoii
JUISL pECYPCO3aBUCHMBIX SKOHOMHUK KaJIlOpOBaHHON
WHTETPUPOBAHHOM MOJENH, OOBEIUHSAIOMICH MeXa-
HU3MBl  AU(GQY3UHM  TEXHONOTHH, 3HJOTEHHOTO
pocTa W 3aJavyHO-OPHUEHTHPOBAHHOTO TOAXO/Aa B
€IMHYI0 TIPOTHO3HYIO apXWUTEKTypy C OTpPacieBOM
muddepenmanueit napameTpos.

JUTEPATYPHBIA OB30P

TeopeTudeckuii  (QyHIaMEHT  UCCIICIOBAHUSI
(dbopMupyeTcsi Ha MEPEeCcEeUYeHUH YETHIPEX B3aMMO-
CBSI3aHHBIX HAYUYHBIX HAIPABICHUI: TEOPUIA IKOHO-
MHYECKOT0 pOCTa U TEXHOJIOTHYECKOTO Mporpecca,
Mojenerd auddy3un MHHOBAIMM, 33aa4HO-OPUCH-
TUPOBAHHBIX TOJIXOJ0B K aHaJIU3y pBIHKA TpyAa,
a TaKkKe TEOpPUM SKOHOMHYECKON CIIO)KHOCTH H
pecypcHoii 3aBucuMocTH. VX cucremarnzanus nos-
BOJISIET BBISIBUTH Kak O0JacTh KOHIENTYalbHOTO
MepeceyeHmst, Tak U CTPYKTYpHBIE MPOOEbl, oIpe-
JIEJIAIONINE aKTyaJlbHOCTh HACTOSIIEro HCCIeso-
BaHUS.

[lepBoe HampapieHHe TPEACTABICHO TEOPUAMHU
9KOHOMHMYECKOTO POCTa U TEXHOJIOTHYECKOTO MPOT-
pecca. Heoxmaccuueckas Momens Conoy pac-
CMaTpUBaeT TEXHOJOTHUECKHI MPOrpecc Kak 3K30-
TeHHBIA (aKTOp, ONPEACISIIONINA  YCTOMYHMBBIHN
POCT MOAYIIEBOTO JI0X0/1a; SMIUPUUECKUE OLIEHKU
MOKA3bIBAIOT, 4YTO BKJAJ COBOKYIHOH (axTop-
HOM TNPOM3BOAUTEIHHOCTH B POCT Pa3BUTHIX
skoHOMHK jocturaer 50-75% (Solow, 1957;
Hall & Jones, 1999). Teopuss 3HAOr€HHOTO
pocra MIPEOJIONIEBAaCT JIaHHOE OrpaHUYEHUe,
WHTEPIPEeTHpYsl ~ TEXHOJOTMYECKH  Tporpecc
KaK pe3ylbTaT IeJeHalpaBIeHHbIX WHBECTHIINN
B wuccienoBanus u pazpabotku (Romer, 1990;
Aghion & Howitt, 1992). Konuenmus TexHOIOTHIt
00IIIero Ha3Ha4eHUsl JOMOJHSET JAaHHBIM TOAXO],
yTBepKAast, , 4To (yHAaMeHTaJbHbIC WHHOBAIIWH,
nipesxze Bcero MU, mopox1atoT Kacka 1l 3aBUCHMBIX
MHHOBALIMH C CYIIECTBEHHBIM BPEMEHHBIM JIaroM
MEXIy H300peTeHHEM M peanu3anield IMOIHOro
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9KOHOMHYECKOTO ddeKTa, YTo 0OBICHSET «Iapa-
JIOKC mpousBoguTenbHocTd Cooy» HazHaYeHUs
(Bresnahan & Trajtenberg, 1995; Cockburn et al.,
2018; Trajtenberg, 2018). CpaBHHUTENBHBIN aHATN3
9THX MTOJX0/I0B 0OHAPYKMBAET 001IIee OrpaHHYCHHUE!
BCE TPH pa3paboTaHbl MPUMEHHUTENBHO K Pa3BUTHIM
SKOHOMHUKAM C BBICOKOM TEXHOJIOTMUYECKOM T'OTOB-
HOCTBIO M HE YYHUTBHIBAaIOT crenuduky pecypc-
03aBHCUMBIX CTPaH C HHCTUTYLIMOHAIBHBIMU Oaph-
epaM¥ MOJICpHH3AIINH.

Bropoe HampaBneHwe mNpeaCTaBICHO MOje-
nsvu - quddysun  mHHOBanmid.  Kiiaccuueckast
Mozienb bacca omuchiBaeT IMHAMHUKY MPHHSTHS
HOBBIX MPOAYKTOB Yepe3 B3aMMOJCHCTBHE JIBYX
MEXaHU3MOB: BHEIHErO BIUSHHS (KOd(DPUIHEHT
WHHOBALMK p) U MEK(PUPMEHHBIX KOMMYHHKAIUH
(kodpdueHT UMHTAIUH (), C OMIUPUYCCKH
BepuuIMpoBaHHbIMH AuanazoHamu p = 0,001-
0,03 u q = 0,3-0,5 (Bass, 1969; Sultan et al.,
1990). Ilo cpaBHeHuiO ¢ Oojee paHHUMH OIHCa-
TeNbHBIMH  MojesssmMu  auddy3un,  Mojenb
Bacca oOmagaeT aHaIUTHYECKOM CTPOTOCTBIO H
JIOMTyCKaeT KalMOpOBKY IO OTPACIIEBBIM JaHHBIM.
Texnonorun MU, B oTinuMe OT KIACCHYECKUX
WHHOBAIIMH, TPOSBISIIOT BBIPAKCHHBIC CETEBHIC
3¢ EeKTH ¥ SKOHOMHIO OT MaciiTaba Ha CTOPOHE
NPEAJIOKEHUsT JTAaHHBIX, YTO TIOpOXKAaeT Oonee
KpyTble Tpaektopun muddysun (Goldfarb &
Tucker, 2019). BaxxHoe 3Ha4YeHHE MMEET BBIBOJ O
CYIIECTBEHHOM COKpAIICHUH TEXHOJIOTHYECKOTO
jara B pa3BHUBaroImmxca crpaHax — co 100 no
meHee dyem 20 ser (Comin & Hobijn, 2010).
JlaHHBIN pe3ynbTaT OOOCHOBBIBAET BO3MOXKHOCTH
napamMeTpruecKoil KanuOpoBKM Mozenn bacca
JUISL PECYpPCO3aBUCHMBIX SKOHOMHUK TIPH aKTUBHOMN
rocygapcTBeHHol moanepxkke auddysmm  UU.
B To xe Bpems MomOOHBIM MOJXOJ OCTaeTcs He
peaM30BaHHBIM B CYIIECTBYIOIINX UCCIEIOBAHUIX
o Kazaxcrany.

TperTbe HampaBieHHE NPEACTABICHO 3aJaqyHO-
OpPUCHTHUPOBAHHBIM TIOAXOJOM K aHalu3y BO3-
JICUCTBUS TEXHOJIOTUW Ha PBIHOK TpyAa. B omiuune
OT arperupoBaHHBIX MaKpOIKOHOMHYECKUX Olle-
HOK, TpPAaKTYIOUIMX aBTOMAaTHU3alMI0 KaK OJIHO3-
HaYHOE 3aMelleHne Tpyaa, Acemorty u Pecrpero
KOHIENITYAIN3UPYIOT TIPOU3BOJICTBO KaK BBINOJI-
HEHHE HEeMpephIBHOrO Habopa 3agad: 4acTh H3
HUX TOJIAeTCs aBTOMATH3alluH, TOTIAa KaK Jpyras
yacTh (OpMHpYET HOBBIE TPYHOBBIE (YHKIWH,
TpeOytomue crenuduyeckux KommereHui (Ac-
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emoglu & Restrepo, 2018; Acemoglu & Restrepo,
2019). Dmnupuueckue onenku Ha gaHHbIX CLIA
3a 1947-2017 rr. MoKa3bIBAIOT, YTO aBTOMATHU3AIIUS
MpUBENIa K CHUKEHHIO JIONTU TPyAa B HAITMOHAJILHOM
J0X0le TPUMEpPHO Ha 4 TIL.I., B TO BpeMS Kak
CO3JJaHME HOBBIX 33124 KOMIICHCHPOBAIO OKOJIO 2
ILII.

CoBpeMeHHBIC  TMPHUKIAIHBIE  UCCIEOBAHUS
pacmmpsioT JAaHHYI pPaMKy NPUMEHUTEIBHO K
remeparuBHomy WM. Tak, DnyHIOy ¥ COaBTOPHI
MIOKAa3bIBAIOT, YTO OOJIBIINE SI3BIKOBBIC MOJIEIH T10-
TEHIMANBHO 3aTparuBaioT oxono 80% paboumx
mect B CIIA (Eloundou et al., 2023). Jlanmee,
Bpunboadccon u coaBTopsl (GUKCUPYIOT TPUPOCT
MPOM3BOAUTENILHOCTH  COTPYAHUKOB  KOHTAaKT-
nentpoB Ha 14% (Brynjolfsson et al., 2023). U
HakoHell, JlemT’AKBa W COAaBTOPHI  BBISIBISIOT
yBEJIMYEHHE MPOU3BOAUTEIBHOCTH Ha 25% B ycio-
BUSIX YNPaBISIEMOTO OKCIIEPHUMEHTAa C KOHCYJb-
tantramu McKinsey (Dell’Acqua et al., 2023).
BMmecre ¢ TeM NpPUHIMIIMAIGHBIM OrpaHHYCHUEM
JTAHHOTO KOPITyca HCCIIIOBAHUH SBIsieTCS UX (o-
KyC Ha pa3BUTHIX DKOHOMHKAX C BBICOKUM YpPOB-
HEM aBTOMAaTH3allM¥ U HACBIIICHHBIM PHIHKOM KBa-
TUPUITMPOBAHHOM paboueli cuiibl. COOTBETCTBEHHO,
MEPEeHOC TMONYYCHHBIX TlapaMeTpoB Ha pecyp-
CO3aBUCUMBIC DKOHOMHUKH C JEQHUIUTOM TEXHO-
JIOTMYECKH KOMIIETEHTHBIX KaJpOB METOJO0JIOTH-
YEeCKH HEKOPPEKTeH 0e3 crienuanbHON KamnOpoBKY.

UYerBepToe HampaBlIeHHE NPEACTaBICHO CHHTE-
30M TEOPUHM JKOHOMHUYECKOW CIIOKHOCTH W KOH-
LENIHUN PECYPCHOTO MPOKIATHS. Teopust SKOHO-
MHYECKOH CIIO)KHOCTH HCXOOUT M3 TOTO, 4YTO
IuBepcH(UKAIMS SKOHOMHKH OIpEaeNsieTcs He
CTOJIbKO HAKOTICHHEM (PU3UYECKOr0 KaruTana,
CKOJILKO pa3zHO0Opa3neM MpPOM3BOJICTBEHHBIX 3Ha-
HUM U KOMIIETEHI[MH, BOIUIOLIEHHBIX B CTPYKTYpE
skcrioptra (Hausmann et al., 2014; Hidalgo & Haus-
mann, 2009). Konnenuus pecypcHOro HpOKISATHS
(UKCHpYET, YTO pecypcooOMIHe CHCTEMaTHYeCKH
CHIDKAeT TEMIIbl JIOJTOCPOYHOTO poOCTa uepes
MEXaHHM3Mbl TOJUTAaHACKOW OO0Ne3HH, MOAaBICHUE
00pabaThIBAIONIETO CEKTOpa U JIETPAJalldi0 HHC-
tutyToB (Sachs & Warner, 1995, 2001; Mehlum
et al, 2006). Bmecre ¢ TeM S3MIIMpHKA OIPO-
BEpraeT JCTCPMUHHM3M OTOW KOHLEMIWHU: OIIBIT
Hopgeruu, Yniu u BoTcBaHbl MOATBEPKAAET, YTO
LieJICHANPABICHHAS TOJUTHKA JUBEPCUPHKALIUH
CIOCOOHa TIPEOIONIETh PECYPCHYIO 3aBUCHMOCTD
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(Hausmann & Klinger, 2007). B ortoii cBsizu
KIIFOYEBBIM OCTAETCSl BOTIPOC O TOM, KaKHM 0O0pa-
30M TEXHOJIIOTHM HCKYCCTBEHHOTO HWHTEJUICKTa
MOTYT YCKODHTh HaKOIUICHHE HKOHOMHYECKOH
CIIO)KHOCTH B PECYpCO3aBHCUMON DKOHOMHUKE C
HU3KUM HCXOAHBIM YPOBHEM JHMBEPCUUKAINH.
IIpu 3TOM TEOpUsl SKOHOMHUYECKON CIIO)KHOCTU HE
pacriojaraet ornepanuoHaIbHBIMU HHCTPYMEHTAMHU
JUTSL KOJTMYECTBEHHOW OLICHKH JaHHOTO Ipoliecca B
JTMHAMUYECKOM paszpese.

CucreMarnzanusi  YeTBIPEX  PacCMOTPEHHBIX
HanpapJeHUH TO3BOJISIET CHOPMYIUPOBATH KIIIO-
YeBOM HcclenoBarelbckuil mpoben. Bo-nepBbix,
TEOPHH OSKOHOMHYECKOTO pocta u audpdys3uu
WHHOBAlIMH  Pa3BUBAINCh  TPEUMYILECTBEHHO
pPaspo3HEHHO 1O  OTHOUICHHIO K  3aJauyHo-
OpPUCHTUPOBAHHBIM TIOIXO/IAM: MIEPBbIC OMMCHIBAIOT
arperupoBaHHYI0 TUHAMUKY [TPOU3BOAUTEILHOCTH,
TOrJa Kak BTOpble (DOKYCHPYIOTCSI Ha TpaHc-
dopManu  CTPYKTyphl 3aHsTOCTH. [lpm 3TOM
WHTECTPUPOBAHHBIE ~ MOJCTH,  OOBEIUHSIONINC
UG Gy3HE0 TEXHOJIOTHH, POCT IPOU3BOUTEILHOCTH
U U3MEHEHHE CTPYKTYPhl 3aHATOCTH B CAMHYIO
KOJIMYECTBEHHYIO PAMKY, B JINTEPaType MPAKTHICCKH
OTCYTCTBYIOT. BO-BTODBIX, BCE YeThIpE HATIPABIICHHS
NPEUMYIIECTBEHHO pa3padOTaHbl Uil Pa3BUTHIX
SKOHOMHUK 00 mia aHannsa MKT-uuBecTunuii B
1esoM 0e3 BhIJIeNICHHSI HCKYCCTBEHHOTO WHTEIUIEKTa
KaK CaMOCTOSITEIBHOTO Qakrtopa. B KoHTekcTe
Kazaxcrana CYUIECTBYIOIINE UCCIIeIOBAHUS
0CTaloTCs parMEeHTAPHBIMH: OHH OTPAHUYHBAIOTCS
00 HKCTIEPTHBIMU OLICHKAMHU aBTOMATH3UPYEMOCTH
OTAENBbHBIX Tpodeccuii 0e3 HHTErpauu B
MakposkoHomuueckue moxenu (Workforce Devel-
opment Center, 2023), mu60 aHaTU30M COBOKYITHOTO
Biusinust UKT Ge3 orpacnesoii auddepeHmanimn
(Aitnazarov et al.,, 2024).B-tpethux, B cy-
HIECTBYIOIICH ITUTEpaType OTCYTCTBYIOT ITOJXOJBI
K OTpacJICBON MPUOPUTU3AINHU, 000CHOBBIBAIOIINE
KOHIICHTPALIMIO TOCYJAapCTBEHHOW MOJJICPKKU Ha
OTPaHUYEHHOM YHCIIE CEKTOPOB C MaKCUMaJbHBIM
CHUHEPreTHYeCKMM TOTCHIMAIOM JJIsl  JTUBEp-
CU(UKALUHT PECYPCO3aBUCUMON SKOHOMHUKH.

HacTosiiuee wuccnenoBaHue HampaBiIeHO Ha
NPEOJI0JICHNE YKa3aHHBIX OrPaHWYCHUI mocpen-
CTBOM pa3pabOTKW WHTETPUPOBAHHOW TUHAMU-
YECKOH MOJIENH, KaJTMOPOBAHHOM JUIsi Ka3aXCTaH-
CKOT'O KOHTEKCTa.
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METOJ0JIOIusA

Pa3paborannass WHTErpupoBaHHAs  JUHAMH-
Yyeckash MOJIeNb BKIIOYAaeT TPH B3aMMOCBS3aHHBIX
aHajauTH4ecKux moayisd. IlepBelii Momynp onu-
ceiBaeT (M y3UI0 TEXHOIOTHHA HMCKYCCTBEHHOTO
VHTEIJIeKTa Ha OCHOBE PACHIMPEHHOW MOJENn
bacca ¢ ortpacieBoit muddepeHnmanueii mapa-
MeTpoB. BTopoil MoIaynb MoJeIupyeT BO3/ACH-
CTBHE Ha TIPOM3BOJAUTEIHHOCTh M  BaJIOBYIO
MOOABJIEHHYI0 CTOMMOCTh HYepe3 PpacHIMpPEHHYIO
MIPOM3BOJICTBEHHYI0  (YHKIHIO C DHIOTEHHBIM
TEXHOJIOTMYECKUM IpOrpeccoM. TpeTtuil Moayib
oTpakaeT TpaHC(HOPMAINIO CTPYKTYPHI 3aHATOCTH
Ha OCHOBE 3a/1auHO-OPHMEHTHPOBAHHOTO TIO/IXO/A
Acemorny u Pecrtpeno (Acemoglu & Re-
strepo, 2018; Acemoglu & Restrepo, 2019).
MeTonomornIeckoii OCHOBOW BBIOOpa OTpacieit
ABIISIETCSL JIByXdTamHas Tmporenypa. Ha mepBom
stare u3 19 orpacneit mo OK3J[ otobpaHo mecsTs.
I[Ipu »TOM ™3 paccMmoTpenus wuckiodeHsl: (1)
TOPHOIOOBIBAOIIAsT MPOMBIIIIEHHOCTH KaK CEKTOD,

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

HE CBSI3aHHBIH C 3ajJauaMu JUBepCU(DUKALINY;
(2) orpacnu ¢ noneit menee 1% BBII u Hu3KHM
noteHnuanom mnpumeHenuss MU; (3) orpaciu c
JIOMUHUPOBAHUEM TOCY/IaPCTBEHHOTO CEKTOpa.

Ha nepBom stane u3 19 orpacneit mo OK3/]
OTOOpaHO JeCATh, C HCKIIOUECHUEM TOPHO00BI-
BaIOIICH TPOMBIIUICHHOCTH KaK CEKTOpa JUBEp-
cudukaum, ¢ jgosied MeHee 1% BBII u Hu3kuMm
noreHuuasiom WM, a Takxe oTpaciel ¢ aoMu-
HUPOBAaHUEM TOCYJIaPCTBEHHOTO CEKTOpa. ODMIIH-
PUYECKYI0 OCHOBY I OTPAcieBOW KaaHMOPOBKH
MOJICJIY COCTABJISIOT O()UITUAITBHBIC CTATUCTHYCSCKUC
JaHHbIC Bropo HaIlMOHAJIILHOU CTaTUCTUKU
AreHTcTBa 110 CTPAaTCruiycCKoOMy IJIAaHUPOBAHUTIO
u pedopmam PecnyOnmkm Kazaxcran 3a 2020-—
2024 rr. B Tabmune 1 mpeacraBiieHbl 0a3oBbIC
XapaKTEPUCTUKU OTOOPAHHBIX OTPACIICH, BKIIHOUAs
0o0beM BasioBoi gobasnenHol croumoctu (BJAC) n
ee noito B BBII mo utoram 2024 r., YMCISHHOCTD
3aHATHIX, @ TAKXKE CPEIHETOIOBON TEMII MPUPOCTa
uHjgekca duszuueckoro odbema (MDO) 3a 2020-
2024 .

Tadnauua 1. VicxomgHble cTaTUCTHYSCKUE TAaHHBIE OTOOPaHHBIX OTpacielt skoHoMukn Kazaxcrana 3a 2020-2024
Table 1. Source statistical data of selected sectors of Kazakhstan economy for 2020-2024

Buja dxoHOMHYECKOH AesITeJIbHOCTH BIAC, man tr | [l0Jis1 B | 3aHATOCTD, Cp.
BBII, | TbIC. yeJl. | HpUpPOCT
% DO, %
CenbcKoe, JIGCHOE U PHIOHOE XO3SIICTBO 5306 833,1 3,8 1027,9 103,53
O6pabaTsIBatoias NPOMBIIUIEHHOCTh 16 941 133,3 12,4 625,9 104,61
CTpouTenbCTBO 8 178 000,0 6,0 665,5 104,20
OnToBas ¥ PO3HUYHAS TOPTOBIIS 26 007 101,5 19,0 1529,0 104,47
TpaHcnopT ¥ CKIIaJUpOBaHUE 7752 756,9 5,7 670,1 101,92
Wudopmanus u cBI3b 3013 049,3 22 188,5 107,06
DuHaHCOBAasI U CTPAXOBAs ICITEILHOCTD 4 649 709,1 3,4 202,5 102,98
Omnepariu ¢ HeIBIKAMBIM UMYIIIECTBOM 11 576 195,0 8,5 162,9 102,98
[IpodeccronanbHas, Hay4YHas ¥ TEXHUYCCKAs ICATCILHOCTh 4252 469,0 3,1 263,6 101,89
AIIMHHUCTpPATHBHOE 00CITY)KHBaHHE 3210 188,6 2.4 277,2 102,98
BJIC — BanoBast 100aBICHHAS CTOMMOCTb.
DO — nngexc Gpuznyeckoro oobema.

[IpumMedanue: coCTaBICHO aBTOpaMu Ha OCHOBE naHHbIX Bureau of National Statistics (2024)

Ha BTOpOoM »Tame peann3oBaHa MHOTOKpH-
TepUalIbHasl CHCTEMa OIICHKH, BKIIIOYAIONIAs TISITh
KpUTEPUEB ¢ MPPepeHIMPOBaHHBIMI Becamu: K
(30%) — noTeHnMan AMBEPCUPUKAIIMH SKOHOMHKH;
K, (25%) — norennman npumenenus UU; K (20%)
— TIOTEHIMa co3nanus pabounx mect; K, (15%)
— ypoBeHb HUGPOBU3AIHMK U HHOPACTPYKTYPHOH
roroBHOCTH; K (10%) — 9KCHOPTHBINA MOTEHIMAN
W HMHTETpauusi B I00aJbHBIC ETMOYKH CO3/IaHUs
croumoctr (Denissova et al., 2025).
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WuTterpanbHas OIleHKa OTPACIIH { PACCUMTHIBACTCSI
o popmyie (1):

S.= 0,30-K1,i + 0,25~K2,i + 0,20-K3’i +
+0,15'K4’i+0,10-K5’i (D)
rae:
Si — WHTETPAIBHBIA MHJIEKC NPUOPUTETHOCTHU
OTpaciu i,
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K, — K, — 3Ha4eHHUs KPUTCPUCB JUIsl OTPACIH ,
HOpPMHPOBaHHBIE 110 1mKkajie ot 1 1o 10 6anios.

BXOmHBIMM JTaHHBIMU  CJIyXar OQHUIHAIbHAS
CTaTUCTUKAa bBlopo HalMOHAIbHONW CTaTUCTHKH,
MEXKJIyHapOJHbIE HcCclieloBaHus Bo3naeicTBus MU
Ha NPOU3BOJMUTEIBHOCTh M 3aHATOCTh, a TaKXKe

CTpaTeruyeckue JOKYMEHThl. B3aummopeiicTBue
TPEX MOCIUPYIOIIUX OJOKOB 00ECIICYMBAET IMOC-
JIeIOBaTeIbHOE  pacrnpocTpaHeHre  3(PQeKTos:

yckopeHHass Ju(p@y3uss TEXHOJOTUH  TPaHCIH-
pyercs B NPUPOCT NPOU3BOAUTEIBLHOCTH, KOTO-
pBlii  GopMHpYeT JOMOJHUTENBHBIA CIpOC Ha
KBaJIM(UIIMpOBaHHBIE  KaApBl.  ATperupoBaHUe
PE3yJbTaTOB €T TPU I'PYIIIbl BBIXOAHBIX IOKa3a-
Tenen: crpykrypHbie casuru BBII, Bo3aelicTBue
Ha 3aHATOCTb M PE3YJbTAThl CLEHAPHOIO aHAJIN3a.
Janee, KoHUENTyajabHasi AapXUTEKTypa MOJEIU
CXeMaTH4eCKH TpeCcTaBIeHa Ha pUCYHKe 1.

BHC PK, 2024 r.
Od¢unmanphas cratictuka mo BJIC,
Bausrocti, UOO (2020-2024)

(s ]

MC)I(}JyHapO}JHbIe HUCCIEI0BaHUS
(Brynjolfsson, Dell'Acqua, Felten, IMF,

CTpaTBI'H'-ICCKMS JIOKYMEHTBI
Konnenms A 2024-2029 rr.
Konuenuus poinka tpya 2024-2029

McKinsey)

MHOTOKPUTEPUAJIBHA S IPUOPUTU3ALINST OTPACIIEN )
BJIOK 1 Si=0,30-Kui +0,25-Ka,i +0,20-Ks i +0,15-Ka4 + 0,10-Ks;i
Wnentudukanus 4 npuopuTeTHRIX oTpacieii (mopor 8,0 6amos u3 10) )
L —
2A — IMODY3US (Bacc) 25 — [IPOM3BOJIMTEJIBHOCTh 2B - 3AHSTOCTh
BHOK 2 A= At [P+q-Aii][1-Ai1] (Comnoy) (Acemomy-PeCTpeuq)
p € [0.013; 0,025] BJICi.= BACii-[1+g][1+a-A-B] =L [y A-(3-87)]
q €[0,70; 0 88] a € [0,60; 0,90] B € [1,0; 2,0%] 8¢=0,35 6°=0,15 (upnop. orpacii)
{ N\
AFPEFI/IPOBAHI/IE U PACYET CTPYKTYPHBIX [TOKA3ATEJIEI
BHOK 3 BBII, = $BAC, L = il  SP0 —% x100% Sk ="4 x100%
Topusont: 2025-2035 rr. | Iar: II‘OH | Orpacueii: 10 )
v
CTPYKTYPHBIE CJIBUTY BBIT BO3JIECTBUE HA CLIEHAPHBI AHAJIN3

BBIXO/]

6,3 IL.I. — IPHOPUTETHBIE OTPACITH
—1,3 n.1. — ropHOA00BIUA
Bruag UA: +16,8 ..

3AHATOCTD
+22,4% (+1,3 mun pabounx mect)
Co3znanne 3ama4 > 3amMelieHne
NuC: +115%: ATIK: +18%

Bazoserii: BBIT +35,3%
Ontumucr./Koncepsar.: £3,8%
4 TIPHOPHTETA — ONITUMAJIbHBI

Pucynoxk 1. KonnenryaipHas apXuTeKTypa HHTETPUPOBAHHON TMHAMUYECKON MOJIEIH KOJINYECTBEHHOH OIIEHKH
BozneiicTeusa MM Ha cTpyKTypHYIO TpanchopMaiuio
Figure 1. Conceptual architecture of the integrated dynamic model for quantitative assessment of Al impact on
structural transformation

Marematnueckass — cnenuduKanus — MOJEIH
BKJIFOYAET TPH B3aMMOCBS3aHHBIX OJI0Ka YpaBHEHUH
(pucyHOK 1), KaXKIOplii W3 KOTOPBIX OIHCHIBAET
oTHenbHBIA MexaHu3M BoszerictBust MU. IlepBbiit
onmokx wmopenupyer muddysuto Texnomormit WU
[0 OTpacisiM; BTOPOH TPAHCISIUIO YPOBHSA
BHEJPEHUSI B TPUPOCT TPOU3BOAUTEIHHOCTH U
BaJOBOM J00aBIEHHOW CTOWMOCTH; TPETHI
BO3/ICHCTBHE Ha CTPYKTYpY 3aHsATOCTH. [lapamerpsl
KKJOTO ypaBHEHHs KaluOpoBaHKl Ha OCHOBE
OTpacIIeBhIX JAaHHBIX TAONUIBI | 1 MEKIYHAPOIHBIX
AMIHUPUIECKUX HCCJIEIOBAHUI, YKa3aHHBIX
HKke. Jl[MHaMUKa pacnpoCTpaHeHHUS TEXHOJIOTUN
NN B orpacmu i MOAEIHPYETCS CIETYHOIINM
PEKYypPEHTHBIM COOTHOIIIEHHEM Ha OCHOBE MOJIEIH
bacca cornmacuo dopmyite (2):

Air = Ay + [pi + a
Aiga] - [1 = Ajea] 2)
116 Dxonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1,

rae:

Ai €0, 1] - ypoens Breapenus U B orpacin
1 B IEpHOA t;

pi — k03 (UIMEHT WHHOBALMH, OTPa’KarOIIN
BHEILIHEE BIHMSHUE;

qi — K03(hGUUNEHT MMUTALNH, OIUCHIBAIOIINH
MEK(OUPMEHHbIE KOMMYHHKALIUH.

HavanbHbIll yPOBCHb YCTAHOBIICH KaK A, =
0,01 nns Bcex orpacneil. C yyeTOM HMHCTUTYLHO-
HaJIBHBIX OTPAaHUYCHUH BBOJUTCS BEPXHss I'PaHULA
BHEJIPEHUS, KOTOpas MpeicTaBieHa mo gpopmyie (3):

Ay = min(Aj_, + AAjg 0,95) 3)

Kosdduurenr mHHOBaUMi p; AN NPUOPUTET-
HbIX oOTpacieil ycraHoBieH B nuanazone 0,013-
0,025, xoadumeHT UMUTANNN (; — B JHUATIa30HE
0,70-0,88, 4TO OTpa)kaeT BbIPAXKECHHBIE CETEBbIC
s dexrsr MU n akTUBHYIO TOCYAapCTBEHHYIO MO[-

2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



JIepkKy. BpiOop mapamMeTpoB B BepxHEH yacTu
Ha0Ir01aeMOT 0 Tnana3oHa 00yCcIIoBIIEH yCKOPEHHBIM
COKpaIIleHHEM BPEMEHHOT'0 Jlara TEXHOJIOTHYECKOTO
3aMMCTBOBAHMS B Pa3BHBAIONIUXCS SKOHOMMKAX
(Comin & Hobijn, 2010).

BanoBast nobaenennas croumocth (B/IC)
OTpaciiy i B MEPHOJ ¢ ONPEEINIIeTCs Yepe3 paciin-
PEHHYIO MOJEIb TPOU3BOJUTEIBLHOCTH COTJIACHO

dhopmyre (4):

BAC;: = BAC,— - [1 + 2
ai-Ait - Bi

1+ A @

raec:

g — CPEHETrOJIOBOM TEeMIT MPHUPOCTa HHJEKCA
¢usnyeckoro odbema 3a 2020-2024 rr., xapakrte-
pu3yrIIUi 0a30BYI0 TPACKTOPHUIO POCTa OTPACIIH;

0i — KOA(QQUIMEHT BOCHPUUMYHBOCTU OTpaC-
i K BozuedcrBuro WM, oTpaxkaromuid J0Jr0
[IPOU3BOJICTBEHHBIX ~ 3a/lad  OTPacid, KOTOPBIC
MOTYT OBITh TPaHC(HOPMUPOBAHBI HITU JIOTIOJHEHBI
texHonmorusimu  MW; mnpuHUMaeT 3HaucHHs B
nuanasone 0,60-0,90, roe MakcHMaabHOE 3HAYCHUE
COOTBETCTBYET OTpaciu WH(GOpPMAIMU U CBS3H, a
MUHUMAIIEHOE — CEIIbCKOMY X035HCTBY; KaauOpoBaH
o Meroposiorun denTeHa U COaBTOPOB Ha OCHOBE
nnaekca UN-akcniosunuu npodeccuii (Felten et al.,
2021, Felten et al., 2023);

Bi — k03()(HUIHEHT SIACTUYHOCTH MPOU3BOIU-
TEJBPHOCTH TI0 ypOBHIO BHeapenus MU, kommdec-
TBEHHO OIPEIEISIFOINNN, HA CKOJILKO MPOICHTHBIX
ITyHKTOB BO3pacTaeT rojloBasi MPOU3BOUTEILHOCTh
OTpaciiv NP yBEIUYCHUU ypoBHsS BHeapenus WU
Ha OAHY enuHully; coctapiaser 1,0-2,0 m.m. s
Pa3IMYHBIX OTPACIICH; BEPXHsis TPAHMIIA JUANIa30HA
000CHOBaHa 3MITUPUYECKUMHU OLICHKAMU MPUPOCTA
MIPOU3BOIUTENIBHOCTH OT TreHeparuBHoro MU B
nuanasone 14-25% (Brynjolfsson et al., 2023;
Dell’Acqua et al., 2023), macmTaOupoOBaHHBIMU Ha
TOPHU30HT MOJIHOTO BHEJPEHUSI.

[IpoussenecHue ai'Am'Bi KOJIMYECTBEHHO OIIpe-
JICJIICT TPOILICHTHBIA TMPUPOCT TMPOU3BOAUTEIb-
HOCTH, 00ycnoBieHHbIN BHenpernueM NN, 3nadenus
0i KanuOpoBaHbl TIO Meronojoruu denreHa u
coastopos (Felten et al., 2021, Felten et al., 2023);
3HAYCHUs [3; onpezesicHbl HA OCHOBE METaaHalln3a
WCCIIENIOBaHUM, BBIABUBIIUX 14-25-MpOLEHTHBIN
MIPUPOCT MPOU3BOAUTEIBHOCTH MPU UCIIOIH30BAHUN
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reneparuBHoro MM (Brynjolfsson et al., 2023;
Dell'Acqua et al., 2023).

Bo3szgeiicTBue Ha 3aHATOCTh MOJEIUPYETCS B
paMKax 3aJaqHO-OPUEHTHPOBAHHOTO TOAXOJa COT-
nacHo popmyiie (5):

Lit = Lig—r - [1 + vi - Aje -

- (85 - 8] (5)
rae:

Yi — KoapduuueHT macmraba Tpanchopmanuu
TPYIOBBIX (DYHKIIMIA B OTpacu 1 oy BiausiHuem MU,
npuHUMaronuii 3Hadenue 1,0 11 TpUOPUTETHBIX
orpaciet u 0,8 na7I9 HENPUOPHUTETHBIX, YTO
oTpaxkaer 0oJiee HHTCHCUBHYIO PECTPYKTYpPHU3AIHIO
3aHSTOCTH B CEKTOpax C KOHICHTPUPOBAHHOM
rOCYIapCTBEHHOM MOJIEPIKKOM;

O — ko3(duuMeHT co3maHus HOBBIX 3ajad,
TpeOyIOIIX cnenupuuecKux KOMITETCHITHIA
B oOmactu WW; 11  BBICOKOTEXHOJIOTHYHBIX
MIPUOPUTETHBIX OoTpacieit mpuHAT paBHbIM 0,35, uTO
O3HayaeT: NpU NonHoM BHexpeHuu MW B orpaciau
(dbopMHUpyeTCs TPYIOBBIH CIPOC, SKBUBAJICHTHBIN
35% WMCXOOHOH YHMCIEHHOCTH 3aHSITBIX B HOBBIX
GyHKIHSIX; 000CHOBAaH CTPYKTYpPHBIM JAe(QUIIITOM
NU-koMneTeHIMM B Ka3aXCTAHCKOM 3KOHOMMKE
coracHo Metojiojorun Acemoriy u Pectpeno (Ac-
emoglu and Restrepo, 2019);

O — KodpPUIIMEHT aBTOMATU3AIIH CYIIECTBYIO-
HIMX 3a]a4, KOJTMYECTBEHHO OMPEACIISIFOIIUI OO
UCXOIHBIX  TPYIOBBIX (YHKIHIA, 3aMelIaeMbIX
MW npu NoaHOM BHEIPEHUM; JUISL IPUOPUTETHBIX
orpacieid mnpuHAT paHbiM 0,15, uyro Oomnee
YeM BIBOE HIDKe 0, oOecreumBasi yCTOWYHMBOE
JoMuHupoBaHue 3(dekra cozmaHus 3a7ad  Hal
a¢dexkroM 3aMelieHus; KajauOpoBaH Ha OCHOBE
onneHok WDC (2023) mo 423 rpynmaMm 3aHSITUN
Ka3aXCTAHCKOU SKOHOMUKH.

Jlisi  BBICOKOTEXHOJIOTHYHBIX ~ TPHOPUTETHBIX
oTpaciieli KoO3QPUIIMEHT CO3/[aHusI HOBBIX 3a7a4 0i°
= 0,35 Gonee yeM B/BOE MpeBbIIaeT KO3 uireHt
apromarusanuu O = 0,15. DTo o03HaAyaeT, dYTO
BHenpenne MU mopoxmaet 60biie HOBBIX pabounx
GyHKIMA, YeM YIpasgHseT CYIIECTBYIOIIUX, YTO
cornacyetcst ¢ teopueil Acemornmy u Pecrpeno: B
YCIIOBUSIX HEXBATKU KBAIM(HUIIMPOBAHHBIX KaJpOB
a¢dexT coznanus 3a1ad 3aKOHOMEPHO JOMHHUPYET
Haja dpdexrom 3amenienus (Acemoglu & Restrepo,
2019).
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Hanee, coBokynnbeii BBII u coBokynHas
3aHATOCTb PACCUUTBIBAIOTCSA ITYTEM arpCrupoBaHus
OTpaclieBbIX IMOKa3areseil cormacHo Gopmyniam (6)
u (7):

BBII, = Y;BAC;, (6)

Ly = Zi Li,t (7

Hanee, orpacnessie nonu B BBII u 3anstoctu
(oTHOCHTENbHBIE TOKA3aTeNN) OIPENEeNISIOTCS T10

hopmymam (8) u (9):

BB _ BACit
it — Fﬂt X 100% (®)
Sk, = % x 100% )
t

M3menenust orpacieBeix moneit 3a 2025-2035
IT. KOJMYECTBCHHO XapaKTepPHU3yIOT MacmTald Wu
HAINpaBJICHHOCTh CTPYKTYpPHOH TpaHchopManuu.
Takum 00pazom, pazpaboTaHHasi HHTETPUPOBAHHAS
JMHAMHUYECKasi MOJIeNb 00bEAMHSET TPH KITFOUEBBIX
mexannsMa BoznerctBus WU (muddysuro Tex-
HOJIOTUH, pPOCT TPOU3BOJMTEILHOCTH W TpPaHC-
(opmaruio CTPYKTYpBl 3aHATOCTH) B E€AMHYIO
KOJIMYECTBEHHYIO paMKy C OTpaclieBOd -
(depennmanyeld nmapamerpoB. B ommume ot cy-
HICCTBYIONIMX TIOJXOOB, MOJIENIb 00eCIeunBaeT
COIIACOBaHHOE ONKCAaHUE B3aUMOCBS3CH MEXKIY
TEXHOJIOTUYECKHM BHEJPEHHEM, SKOHOMHUYECKUM
POCTOM M M3MEHEHUSIMH Ha PBIHKE TPy/Aa, YTO T03-
BOJSICT YYMTHIBAaTh KaK MAaKpOIKOHOMHYECKHE,

Tak U cTpykTypHble d¢ddexrsi M. Kamnbposka
napamMeTpoB Ha OCHOBE OTpPAacieBBIX JaHHBIX
Kazaxcrana ¥ MeEXIyHapOIHBIX O3MIUPUIECKUX
UCCIIe0BaHUN o0ecneurBaeT MPHUKIAJHYIO pele-
BaHTHOCTb MOJIEJH /ISl aHAJIM3a PECYPCO3aBUCHMOM
SKOHOMHKH.  llomydeHHass  METOAOJIOTHYECKAs
KOHCTPYKIIMSI CIY’)KAT OCHOBOM [UIsSi MPOBEICHHS
CIICHAPHOTO MOJCITUPOBAaHUS M KOJIMYCCTBEHHOM
OLIGHKH CTPYKTYPHBIX CIBHIOB, PE3yJbTaThl KO-
TOPBIX MIPEACTABICHBI B CIIEAYIOLIEM pa3Jiele.

PE3VYJIBTATbI

[lpumenenne  pa3paOOTaHHOM  MHOTOKpHUTE-
pHaIbHOW METOMONOTHU K JIECATH OTOOpPaHHBIM
oTpacysiM 3KOHOMHUKH Ha OCHOBE TISITH B3BEILIEHHBIX
KpHUTEpHEB (morennuana JMBEpCUPHKALNY,
MPUMEHUMOCTH  WCKYCCTBEHHOTO  HMHTENJIEKTa,
CO3ZIaHusl PabOYMX MECT, YPOBHS IH(DPOBH3ALUH
M DKCIIOPTHOTO TOTEHIIMaNa) MO3BOJMIO BBISIBUTH
9HJIOTEHHO C(OPMHUPOBAHHOE TOPOTOBOE 3HAUCHUE
Ha ypoBHe 8,0 Oayia. /laHHOE 3HAYEHUE BBITIOIHSCT
(GYHKIMIO pa3Iessiomero KpuTepHsi, OTICISIOEro
TPYINy W3 YETBIpEX IMPHUOPUTETHBIX OTpacien (c
WHTETpaJIbHON olleHkol B auamazone §,03-9,10
6amnaun3 10) oT ocTanbHBIX CEKTOPOB € 00JIee HU3KUM
MOTCHIMAJIOM  CTPYKTYpHOWH  TpaHchopMalmu.
ITosmyueHHBIN pe3ynsTaT CBUAETEIBCTBYET O HAJIU-
YUW BBIpKEHHOW IuddepeHmanum oTpaciei mo
UX CIIOCOOHOCTH BBICTYNATh JpaliBepaMu SKOHO-
MHUUYECKOW AUBEpCH(DUKAIINY B YCIOBHUSIX BHEIPECHHS
NN. TlonHble pe3ynsraTsl MHOTOKPUTEPUAIBHOM
OIICHKH TPEJICTABJICHBI B TaOIHIIE 2.

Tadnauua 2 Pe3ynsraTsl MHOTOKPHUTEPHAEHON OIIEHKH IIPHOPUTETHOCTH OTpaciieil SKOHOMUKH
Table 2. Results of multi-criteria prioritization of economic sectors

OTtpacinb K; K, K; K, Ks HWurerpanbHas
B0%) | (25%) | (20%) | (15%) | (10%) OlleHKA

Wudopmanus u cBs3b 9,5 10,0 8,5 9,0 7,0 9,10
TpaHCTIOPT ¥ CKIIAUPOBAHUE 8,0 8,5 9,0 7,0 8,5 8,23
O0pabaThIBarOIIas IPOMBIIUICHHOCTh 9,0 7,5 8,5 7,5 8,0 8,20
Cenbckoe, JJECHOE 1 PHIOHOE XO3SHCTBO 8,5 7,0 9,5 6,5 8,5 8,03
[IpodeccronanpHas, Hay9IHAS U TCXHUYCCKAS 7,5 8,5 7,0 8,0 7,0 7,68
JIEATEIBHOCTD

DuHaHCOBas U CTPAXOBast NESITEIHHOCTD 7,0 9,0 6,5 8,5 6,5 7,58
OnToBas U pO3ZHUYHAS] TOPTOBIIS 6,5 7,5 8,0 7,5 7,0 7,25
CTpOuTEeIHCTBO 7,0 6,5 8,5 6,0 6,5 6,98
AJIMHHUCTPATHBHOE 00CITY)KUBaHHE 5,5 6,5 7,0 6,0 5,0 6,08
Omneparmu ¢ HEABIKUMBIM HMYIIIECTBOM 6,0 6,0 5,5 7,0 5,5 6,00

HpI/IMe‘IaHI/IeZ COCTAaBJICHO ABTOPAMH
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UYeTblpe MNpUOPHUTETHBIE OTpacid 0O0IaJaroT
MNPUHOUIUAIEHO — Pa3IUYHBIMH,  B3aUMOJOIIOJN-
HSIOMIMMU  KOHKYPEHTHBIMH ~ XapaKTEPHCTHKAMHU.
Otpacne uHGOPMAIIMK U CBSI3M BBICTYIAET TEXHO-
JIOTHYECKUM  sIApOM  TpaHchopmanuu, AEMOH-
CTpUPYsl MaKCUMallbHbIE 3HAUCHHS M0 TOTCHIIUATY
npumenenus: W u nusepcudukanum. TpaHcmopt
U CKIagupoBaHHEe  o0ecHeyMBaeT  MaciuTad-
Hyl0 MIarpopMy Juisi CO3JaHus pabodux MecT,
00pabaTsIBaroIasl MPOMBIIIICHHOCTh — KpPYIHEH-
IIM{ U3 TIPHOPUTETOB — TEHEPUPYET MPOTYKIIUIO C
BBICOKO#1 100aBIIEHHON CTOMMOCTBIO M HHTCHCUBHEIE
MEKOTpACcIEBble CBA3M, a CEIIbCKOE XO3SHCTBO ¢
3aHATOCTBIO CBBIIIE | MIIH YeJIOBEeK CIOCOOHO AaTh
HanOOJBIINHA CONMANBHBINA d3PQPEKT MPU BHEIAPESHUH

MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

TEXHOJIOTUH TOYHOro 3emienenuss u arpo-HH.
CoBoOKkymHasi  JI0Jsl  YEThIpEX  MPHOPUTETHBIX
otpacieit B B/IC necsatn aHann3upyeMbIX CEKTOPOB
coctasiseT 24,1% (~17,5% BBII Bceil 3xoHOMUKR),
4T0 o0ecneynBaeT JOCTATOYHBIA MaclmTad JuIs
3HAYUMOTO CTPYKTYpPHOTO BO3/ICHCTBUSI.

KamuOposannast wmonens bacca rteHepupyer
S-o6pasnble  TpaekTopuu aUPPY3UH B MPHO-
PHUTETHBIX OTPACISIX, BKIOYAIOMIAE TPH IMOCIEN0-
BaTesbHbIe (ha3bl: MeuieHHoro pocra (2025-2027
IT.), yCKOpeHHOTO pacrpocTpanenus (2028—-2032rr.)
Y 3aMEJICHHUS 10 Mepe TPUOIMKEHUS K HACHIIIICHHIO
(2033-2035 rr.). [IporHo3Hble TpaeKTOpUU Mpes-
CTaBJIEHBI B TAOIMLIE 3.

Ta6auna 3. [IporrozHsie TpackTopun AU GY3UH HCKYCCTBEHHOTO HHTEJUIEKTA B OTPACIIX SKOHOMUKH, %o
Table 3. Forecast Al diffusion trajectories across economic sectors, %

OTtpaciib 2025 2027 2029 2032 2034 2035
Wudopmanus u cBs3b 1,0 8,2 22,5 50,3 76,8 93,8
TpaHCTIOPT ¥ CKIAAUPOBAHKE 1,0 5,8 16,8 40,2 68,4 88,2
O0pabaTsIBaIONIast MPOMBIIUICHHOCTh 1,0 5,5 15,9 38,7 66,8 87,5
CesbCKoe, JIGCHOE U PhIOHOE XO3SIICTBO 1,0 5,2 15,1 37,1 65,2 86,8
DuHaHCOBasl U CTPAXOBasi AESITEIbHOCTD 1,0 4,2 11,8 28,5 52,3 72,4
IIpodeccronanbHas IeATCILHOCTD 1,0 4.5 12,6 30,2 55,1 75,2
OrnroBasi U pO3HUYHASI TOPTOBIIS 1,0 3,8 10,5 25,4 47,8 68,1
CTpouTenbCTBO 1,0 3,5 9,7 23,6 45,2 65,3
Ornepanyu ¢ HeABUXKUMOCTBIO 1,0 3,2 8,9 21,8 42,5 62,4
AJMUHUCTPATUBHOE 00CITyKHBaHNE 1,0 3,4 93 22,7 438 63,7

[Ipumeuanue: coCTaBICHO aBTOPOM Ha OCHOBE PEe3YJIbTaTOB MOJICITHPOBAHHS

[IpuopureTrHbie  OoTpaciaud  XapaKTEpU3YIOTCA
CYIIECTBEHHO OoJiee BBHICOKMMHU TEMIIaMU BHEIpPE-
Hus UU. Tak, k 2035 . ypoBeHb IPOHUKHOBEHUS
nocturaer 86,8—93,8 m.m., Torga Kak B HENPUOPU-
TETHBIX CEKTOPaX OH OrPaHUYUBACTCS TUANA30HOM
62,4-75,2 n.n. Hanbonee MHTEHCHUBHAS ITUHAMHKA
HaOIIONaeTcs B OTpaciv WH(POPMALMU M CBS3H,
[JIe YpOBEHb BHEIpPEHHUs BO3pacTaer ¢ | ILIO. B
2025 r. mo 93,8 n.o. xk 2035 r, oTpakas BBICOKHIl
MOTEHIMA TEXHOJIOIMYECKOH BOCIPUUMYHUBOCTH.
B 10 Xe BpeMs Takue OTpaciu, Kak OIepanuu c
HEJIBIDKUMOCTBIO M aJIMHHHUCTPATUBHOE OOCTYXKH-
BaHUE, JICMOHCTPUPYIOT OoJiee yMEpPEHHBIE TEMIIbI

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026

muddysun, 4yTo 00ycioBiaeHO Oonee Huskoi M-
9KCTMO3UIMEH TPOU3BOJACTBEHHBIX 3aja4. Pa3pbiB
B TEMIaX BHEJPCHUS MEXIy MNPUOPUTCTHBIMU WU
HEMPUOPUTETHBIMU OTpacisiMu K 2035 . cocTaBisieT
13-32 m.11., popMupys CTPYKTYpHBIi Aud P epeHna
pocTa MpOM3BOAUTENLHOCTH M TPEANOCHUIKA IS
nepepacrpeneneHus noiei B BBIL

[Janee, puUCYHOK 2 HamIIIHO HIUTIOCTPUPYET
KIIIOYEBYIO 3aKOHOMEPHOCTB: MPUOPHUTETHBIE OT-
paciu  (CIUIOIIHBIE KPHUBBIE) JIEMOHCTPHPYIOT
NPUHIMITMAIEHO UHYIO TPACKTOPHIO TUPQY3UH 110
CPaBHEHHIO C HENPHOPUTCTHBIMU (TIYHKTHPHBIC
KPHBEIE).
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Pucynoxk 2. [Ipornosusie Tpaekropun muddysun MU no orpacism skonomukn Kazaxcrana 3a 2025-2035
Figure 2. Forecast Al diffusion trajectories by economic sector of Kazakhstan for 2025-2035

K 2029 1. pa3psIB B ypOBHSIX BHEAPECHUS JOCTH-
raet 7-12 ., a k 2035 . — 13-32 m.m., 9TO KOJIM-
YECTBEHHO MOATBEPKAAET CTPaTEeru4ecKyIo
000CHOBAHHOCTh KOHIIGHTPALMK TOCYIapPCTBCHHOM
MOJJICPKKM HA OTPAHMYEHHOM 4YHCJIE CEKTOPOB
c MaKCUMaJIbHOM NH-BocnipuuMYUBOCTBIO.
CormacHO ~ pesyabraTaM  MOIEGNMPOBAaHMS, 3a
2025-2035 rr. coBOKymHasi BajoBas M00aBICHHAsS
CTOMMOCTb JIECSITH aHAJIN3UPYEMBIX OTpacieH,

Ha KoTopele mpuxogurca okono 70% BBII
Kazaxcrana, Beipacter Ha 35,3%. U3 Hux 18,5
m.11. obecrieunBaeT 0a30BBI IKOHOMHUYECKHA POCT,
emie 16,8 mm. — HemocpencTBeHHbIH Bknan MU
B IPOU3BOAUTEIBHOCTb. [IpH 3TOM NpPOrHO3HBII
npupoct BJIC dyeTblpex NpUOPUTETHBIX CEKTOPOB
cocTtaBuT 0T 36% 10 78%, TOr/1a KaK JjIs OCTaJIbHBIX
otpaciieit — b ot 22% 1o 27% (Tabnuma 4).

Taonnua 4. [IporHo3Hoe Bo3/eiCTBHE Ha BATOBYIO JOOABICHHYIO CTOUMOCT U CTPYKTYPY MPOU3BOICTBA
Table 4. Forecast impact on gross value added and production structure

OTtpacib BAC Hons BAC Honst Hpupocr | H3m.
2024, | BAC 10 2035, BAC 10 | BAC, % | monm,
MJIH TT | oTpacJjei, | MJIH TT | oTpacJei, ILIL
2024, % 2035, %
Wubopmanus u CBs3b 3013 3,8 5372 53 78,4 +1,5
TpaHcnopT ¥ CKJIaAUpOBaHUE 7753 9,7 11072 10,8 42,8 +1,1
OO6pabarbIBaroIiasi MPOMBIIIIEHHOCTh 16 941 21,3 23 596 23,1 39,3 +1,8
CenbcKoe, JIGCHOE U PHIOHOE XO3SIICTBO 5307 6,7 7216 7,1 36,0 +0,4
DuHaHCOBAs U CTPAXOBast ACITEILHOCTh 4 650 5,8 6324 6,2 36,0 +0,4
[IpodeccronanbHas 1esATEIFHOCTh 4252 5,3 5798 5,7 36,3 +0,4
OnToBas U POZHUYHAS TOPTOBIIS 26 007 32,6 33129 32,5 27,4 —0,1
CTpouTenbcTBO 8178 10,2 10 263 10,1 25,5 —0,1
Omnepanuu ¢ HeIBIKUMOCTHIO 11 576 14,5 14 125 13,8 22,0 -0,7
A IMUHHCTPAaTHBHOE 00CITYKHBaHUE 3210 4,0 39084 39 24,1 —0,1
Jlonu paccanTanbl OTHOCUTENBHO coBokynHON B/IC necatu ananmsupyemsix otpaciueit (~79 500 miH Tr).

[Ipumeyanue: cOCTaBICHO aBTOPOM Ha OCHOBE PE3YJIbTaTOB MOJICITHPOBAHHS
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Haunbonee 3HaUMMBIM CTPYKTYPHBIM CIBHTOM
SIBIIICTCSl JIMHAMUKA 00pa0aThIBArOIICH MPOMBIIII-
JIEHHOCTH, 4bs 101151 B coBOKyMHOM BJIC Bo3pacTaer
Ha 1,8 .1, mpu npupocTe 100aBICHHOW CTOUMOCTH
Ha 39,3%. B COBOKYNMHOCTH [OJSl YETBIpeX
MIPUOPUTETHBIX OTpaciieil yBenuuuBaercss Ha 6,3
IL.I. TpUd OJHOBPEMEHHOM COKpAIlEHWH JOJIU
TOPHONOOBIBAIOIIECH MPOMBIIIICHHOCTH Ha 1,3
IL.I. — AMHAMHKA, HAIVSITHO OTpa)KeHA Ha PUCYHKE
3, rme JeBas MaHENIb IOKAa3bIBAET HBOJIOIUIO

a) CTpykTypa BBIN no oTpacnsam

60 1

[Nons 8 BBM, %

40 1

20 - =mm MopHoaobwbiB. NPOM-Th
Npovne oTpacsn

W CenbcKoe x03-80

BN O6pabaTbis. NPOM-Th

B TPaHCNOpT K cknaa.

N VHpopMauns M CBA3E

o
2024 2027 2030

ron
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MHHOBAIIMU N [ITU®POBA S SKOHOMUKA

orpacneBoil crpykrypsl BBII, a mpaBas — acum-
MeTputo abcomoTHbIX 3HaueHUH B/IC Mexmy BbIicO-
KOTEXHOJIOTHYHBIMH U PECYPCHBIM CEKTOpaMH.

Ha pucynke 3 npesncrasieHa IByxXnaHeabHas BU-
3yaju3anusi CTPYKTYPHOH TpaHchopManuu: JieBast
MaHejgb OTOOpakaeT TUHAMHUKY JOJIeH IpHOpH-
TETHBIX OTPACJCH W TOPHOMOOBIBAIOIICH MTPOMBIIII-
nenHoctu B BBII 3a 2024-2035 rr., mpasas — cpas-
HeHHUe abcoroTHBIX 3HaueHui B/IC.

©6) BAC NpuopnTETHLIX OTpaciein n ropHoaobsidm

23 w2024 r.
W 2035T.
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=
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Pucynoxk 3. CtpykrypHas Tpancopmanus BBII Kazaxcrana mon Bo3neticteuem MU 3a 2024-2035
Figure 3. Al-driven structural transformation of Kazakhstan GDP for 2024-2035

COBOKYIIHBI MPUPOCT JOIH YEThIpeX MPUOpH-
TETHBIX oTpacieit (+6,3 1.1.) Ipu OJHOBPEMEHHOM
COKpAILICHU! JOJIH TOPHOAOOBIBAIONIECH MPOMBIII-
neHHoctd (—1,3 M.I.) HaDIAOHO WIUTIOCTPUPYET
Mexanu3M UH-uHaynupoBaHHON IUBEpCUPUKALIAT
pecypco3aBucuMoil skoHoMHuKH. Ilo mpornozam
MOJIENTM, COBOKYITHAsl 3aHATOCTh B JECSATH aHAIM-
3UpYEeMBIX OTpaciisiX BBIPACTET C 5,8 MIIH YeJIOBeK B

2024 . o 7,1 mun k 2035 . (+22,4 m.n.). [Ipupoct
paciipeziened HEpaBHOMEPHO: HAMOONBIIMH poOCT
OXHJAeTCSI B OTpacid HH(POpPMAIMU W CBS3U —
115,2 m.m., 9t0 OOBSICHAETCS BBICOKUM CIIPOCOM
Ha CIEUUaJMCTOB IO Pa3padOTKe, BHEAPEHHUIO H
obcnmyxuBanuto NU-cuctem. [letanbHbie pe3yib-
TaThl PEJICTaBIEHBI B TAaOMHUIIE 5.

Tabauua 5. [Iporno3Hoe BO3IEHCTBUE HA 3aHITOCTh U CTPYKTYPY PhIHKA TPy/aa
Table 5. Forecast impact on employment and labour market structure

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026

OTtpaciib 3ansaTocts | Jdoasi | 3aHATOCTH Honss | Ipupoct, | H3m.
2024, Teic. | 2024, | 2035, teic. | 2035, % % JIOJTH,
qeJl. % yeJl. ILII.
Wndopmanus u cBI3b 188,5 3,2 405,7 5,7 115,2 +2,5
TpaHcnopT ¥ CKIIaJUpOBaHUE 670,1 11,5 883,2 12,4 31,8 +0,9
O0pabaTsIBaloNIas NPOMBIIIICHHOCTh 625,9 10,7 781,4 11,0 24.8 +0,3
CenbCKoe, JIECHOE U PHIOHOE XO35HCTBO 10279 17,6 12143 17,1 18,1 —0,5
DuHAHCOBas U CTPAXOBast NS TEIHHOCTD 202,5 3,5 267,3 3,8 32,0 +0,3
IIpodeccronanpHas 1eATEILHOCTD 263,6 4.5 352,0 5,0 33,5 +0,5
OnToBas ¥ PO3HUYHAS TOPTOBIIS 1529,0 26,2 1819,7 25,6 19,0 —0,6
CTpOUTENHCTBO 665,5 11,4 785,3 11,0 18,0 —0,4
121



INNOVATION AND THE DIGITAL ECONOMY

Onepanuy ¢ HeJBUXKUMOCTBIO 162,9

2,8 187,7 2,6 15,2 —0,2

AIMHHHCTpPATHBHOE 00CTY)KHBaHHE 277,2

4,8 326,1 4,6 17,6 —0,2

HpI/IMe‘IaHI/IeZ COCTaBJICHO ABTOPOM Ha OCHOBC PE3YyJIbTATOB MOJACIINPOBAHUA

[IpuHuunuanbHBli TEOPETUYECKUM pe3yabTar
coctour B ToM, uro MW BeicTymaeT apaiiBepom
pocra 3aHATOCTH: BO Bcex cekTopax Kaszaxcrana
a¢(deKT TOSBICHNS HOBBIX TPYHAOBBIX (YHKINN
yCTOWYHMBO MpeBbIIaeT 3PEKT BHITECHEHHS TPya
aBTOMaru3anueil. B pa3BUTBIX CTpaHax KapTUHA
oOpaTHasi — 3pesiblii PBIHOK TpyAa M BBICOKHM

350

Tbic. Yenoeek

MCXOJIHBIH YPOBEHBb aBTOMATU3AIIMK 00y CIOBINBAIOT
npeobnananue pdexra 3amemiennsa. CyMMapHbIH
YUCTBHIM mpupocT 3aHsTocTd K 2035 1. cocrtaBuT
okomo 1,3 wmuH paboumx wmectT. Pucynox 4
MpEJCTaBIsAET JeKoMNIo3uIuto Bo3aeiicreus MU na
3aHATOCTh MO K&KAOH U3 NECITH aHAIN3UPYEMBIX
oTpacieil.

=@~ YUCTBIN NPUPOCT 3aHATOCTH
BN Co3paHue HOBbIX 3afa4
B 3ameuleHve aBTOMaTU3aLMeR

06pab. Cen. x03-80

MpOM-Tb.

W, TpaHcnopT
1 CBA3b v cknag.

Npodec.
DeAT-To

‘OUHaHCBI Toproens Crp-80 Hensuxum.
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obCnyx.

Pucynoxk 4. Jlexommnosumust Bo3aerictsus M Ha 3ansitocts B 95koHOMUKe Kazaxcrana k 2035 ¢ ygerom sddexTon
CO3/JaHUs HOBBIX 3a/1a4 U aBTOMAaTH3aIMH (THIC. YeJL.)
Figure 4. Decomposition of the impact of Al on employment in the economy of Kazakhstan by 2035, considering
the effects of creating new tasks and automation (thousand people)

Cronbupl 0TpaskaroT B2 KOHKYpPUPYIOIIUX d(¢-
(exTa B aOCOJIOTHOM BBIpRKEHHU (TBIC. YEIL):
MPUPOCT 3aHSATOCTH 32 CYET CO3MAaHHA HOBBIX
TpyHOBbIX (QYHKUUH (3pdeKT 6°) u cokpaleHue
3a CYeT aBTOMATHM3aLUHM CYIIECTBYIOIIMX 3ajady
(apdexr &*). VYcroitumBoe MPEBBINICHUE IIEPBOTO
a¢dekra Hax BTOPHIM BO BCEX 0€3 HMCKIIOYCHUS
OTpacisX MOATBEpXkIaeT creuuduky pecyp-
CO3aBUCUMOI HPKOHOMHMKH C JAC()UIMTOM KBau-
(UIMPOBAaHHBIX KaJAPOB, NPUHIUIHAIBHO OTIH-
YaoIIyl0 ee OT MaTTePHOB Pa3BUTHIX cTpaH. Jloms

YETBIPEX MPUOPUTETHBIX OTpaciied B COBOKYITHOU
3aHITOCTH Bo3pacTtaer ¢ 26,8% mo 29,4% (+2,6
IL.I.), 9TO COMIACYeTCs C JUHAMHKOH WX JIOJIU
B BBII u monreep:kmaer OIHOBPEMEHHBIA POCT
MIPOU3BOIUTEIILHOCTH Tpyda M €ro aOCONOTHOTO
KOJIMYECTBA.

Jlis  TpoBEepKM  YCTOMYMBOCTH  0a30BOTO
CIeHapus pa3pabOTaHbl TPH  AIBTEPHATHBHBIX
BapuaHTa. CpaBHUTENBHBINA aHAIN3 BCEX CIICHAPUCB
Mpe/ICTaBIICH B TabiwmIie 6.

Tabauna 6. CpaBHUTENBHBIN aHATN3 aJBTEPHATHBHBIX CIIEHAPUEB CTPYKTYPHON TpaHC(hOpManu
Table 6. Comparative analysis of alternative structural transformation scenarios

Cuenapuii BBII Oommii | Bxaaxg | Jdoas mpuop. | 3anstocts | I[lpupoct
2035, npupoct |UW, n.n.| orpacieii, % | 2035, MiH | 3aHATOCTH,
mapa Ir | BBIL, % yel. %
bazoBblii cuieHapuii 147,2 35,3 16,8 30,4 7,1 22,4
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ONTUMUCTUYECKUN CLIEHApUil 152,8 39,1 20,6 31,2 7,3 25,9
KoHcepBaTHBHEIH crieHapuit 141,6 31,5 13,0 29,5 6,9 18,9
Pacmupennas npuoputuzanus 149,1 36,6 18,1 36,2 7,2 23,7
(6 oTpacieit)

[pumMeuanue: COCTABICHO aBTOPOM Ha OCHOBE PE3YJIBTATOB MOJICTHPOBAHHS

Pesynmprarhl TIOKa3pIBAlOT, 4YTO OOWIMH IpuU-
poct BBII Bapsupyercs B nuanazone ot 31,5%
B KOHCEpBAaTHBHOM cueHapuu 10 39,1% B omntH-
MHCTHYECKOM, TTpU 3ToM BKJIag MM cocrtaBisieT oT
13,0 mo0 20,6 m.11. ba3zoBsIii crieHapUii AEMOHCTPUPYET
cOaaHCHPOBAHHOE COOTHOILICHUE MEXIy TEeMIIaMH
pocTa 1 CTPyKTypHBIMU U3MEHEHHUSIMH, 00eCTIeurBast
npupoct BBII na ypoBue 35,3% mpu mome
npuopuTeTHBIX oTpaciueit 30,4%. Pacimpenne uncna
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7.6
1551

152.8

=
@
k=

=

[N}

-
B
w

BBM 2035, mApa, Texre
~
o

3aHATOCTb, MAH Yen.

141.6

6.8
140 4

6,

o

7.1
6.9 I

KoHcepsaTneHsii  Gasosbii
cueHapui cuenapuit

135 —
KoHCepBaTHBHIi
cuenapui

Ea30BbIA
cuenapui

PACLUMPEHHAR ONTUMACTUNECKIA
NPUOPUTHIAUMA  CLeHApUi
(6 0Tpacnen)

6) 3aHATOCTHL K 2035 roay

PaCLUMPEHHAR ONTHMHCTHYECKWA
APHOPUTMIALMA
16 oTpacned)

IIPUOPUTETHBIX OTPACIEN O LIECTH IPUBOAUT JINIIb
K HE3HAYUTEIILHOMY JIOTIOJIHUTEIBHOMY 3G eKTy
(+1,3 mn. x BBII), 9ro yka3piBaeT Ha HaJIM4He
yOBIBatoIe OTAaYM OT PACIIMPEHUs IMeprUMeTpa
rOCyIapCTBEHHON MOAJIEPIKKH.

PucyHoxk 5 mpencrasisieT CpaBHUTEIBHYIO BU3-
yalIu3alUIl0 YETBIPEX CLEHApPUEB II0 KIIHOYEBBIM
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Pucynok 5. CpaBHNTENBbHBINA aHAIN3 AJITEPHATHBHBIX CLIEHAPUEB CTPYKTYPHOU TpaHC(HOpPMAaIMK S3KOHOMHKH
Kazaxcrana
Figure 5. Comparative analysis of alternative structural transformation scenarios for Kazakhstan

[uana3zoH MeXIy KOHCEpBATUBHBIM M ONTH- OBCYXJIEHUE

MHUCTUYECKUM CLEHApUsIMU COCTaBIsIeT 7,6 ILIL.

mo BBII (31,5-39,1 m.m.), 9T0 CBUAETENHCTBYET Ilomyuennsle pe3ylbTarbl OMIIUPUYECKU
00 yMEepeHHOW YyBCTBUTEIHHOCTH PE3yIbTAaTOB K IOATBEP)KJAIOT OCHOBHYIO  THIIOTE€3y  HCClle-
BapHaIuy napaMeTpoB TuGy3un U MOATBEPKAACT JOBAaHUSA: MCKYCCTBEHHBIM HHTEIUIEKT  BBICTY-
YCTOHYHMBOCTH 0a30Boro mporHo3a. CreHapwii MaeT  KaTaJlu3aTopoM  YCKOPEHHOM  3KOHOMHU-
pacIMpeHHo mpuopuTH3anuu (IIecTh OTpacieil  YecKou JTUBepCH(PHUKALIH pu yCIIOBUU
BMECTO YeTBIpeX) AaeT UMb 1,3 MOTONHATENBHBIX KOHLEHTPALMU  TOCYINApCTBEHHOM  MOAJEPKKU
.. k BBII oTHOCHTETsHO 0a30BOTO: pacHblICHHE HA MPUOPUTETHBIX OTpacisax. KomuuecTBeHHBIE
PECYpPCOB roCyIapCTBEHHOHN MOIEPIKKH 3aMeIsIeT  OLIEHKH JIEMOHCTPHUPYIOT CYLIECTBOBAaHUE

mupdysnro UM B HCXOMHBIX  MPHOPHUTETAX,
HUBEIUPYsl BBIMIPBINT OT PACHIMPCHUS OXBaTa W

KOJIMYECTBEHHO TMOATBEPXKJasi MPUHIIMI  CTpa-
TETUYECKOW KOHIEHTPAIINH.

Ixonomuxa: cmpamezus u npakmuxka. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026

€CTECTBEHHON MOpPOTOBOM TOUKH, pas3eistomen
CEKTOphl 10 noTeHuuany BHeApenus WMU; 3naum-
MBI auddepeHnman TeMrnoB AuGGy3Uud MEXILy
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NPUOPUTETHBIMA M HEPUOPUTETHBIMH OTPACIISIMH;
a TaKXke YCTOMYMBOE IOMHHHpOBaHHE d(dexTa
co3nanus pabounx MecT Haj ) (HeKToM 3aMeneHHs
B ycnoBusX JeduIMTa  KBaTH()UIMPOBAHHBIX
Ka/IpOB.

[lonmy4yeHHble pe3ynbraThl MOAMAIOTCS HHTEp-
NpeTalyy B paMKax BCEX YETBIPEX TEOPETHUECKUX
HallpaBlI€HUM, 3aJ€HCTBOBAHHBIX B  MOJEIIH.
JlomunupoBanue >(Qekra Cco3daHus 3aaad  Hall
3¢ dekToM 3aMelIeHUs COMIacyeTcsl C 3aJlauHo-
OPHECHTHPOBaHHOH  MofeNbi0  AceMorny H
Pectpeno: B ycioBUSIX CTPYKTYpHOTO neduuuTa
KBaJH(PUIIUPOBAHHBIX KaJpOB TpeaesibHasi MPOU3-
BOJMTEILHOCTE  HOBBIX  TPYIOBBIX  (YHKIHMH
MPEBbIIACT TIPENENbHYI0 MPOU3BOAUTEIBLHOCTD
ABTOMATHU3UPYEMBIX, YTO U 00ECIICUMBACT YUCTHIH
MIPUPOCT 3aHATOCTH. S-00pa3Has hopma TPacCKTOPHid
JuGGy3un BOCIIPOU3BOIUT MPEACKA3AHUS MOJICIH
baccawu cornacyercs ¢ BeiBogom Koamuna u Xob6aitHa
0 COKpAIlleHUH Jlara BHEAPCHUS B Pa3BUBAIOLIMXCS
crpanax. CtpykrypHbii auddepeHman MexIy
MIPUOPUTETHBIMH 1 HETTPUOPUTETHBIMH OTPACIISIMH, B
CBOIO OY€pe/lb, OTPaKaeT MEXaHM3M DKOHOMHUYECKOM
CIOXXKHOCTH: KOHLeHTpauuss WM B cekropax c
BBICOKHM ITOTEHIINATIOM TUBEPCH(DUKAIIIH yCKOPSIET
HaKOIUICHHE Pa3HOOOpa3HbIX MPOM3BOACTBEHHBIX
KOMIIETEHIINH, HEOOXOAMMBIX ISl TPEOJONCHUS
pECYpPCHOM 3aBUCUMOCTH.

Pesynbrarel  coracyrorcsi ¢ TNOOANbHBIMH
Tpenaamu  BHeapeHus HWI.  IIpornosupyemslit
50% ypoBeHb TPOHUKHOBEHUS B IPHOPUTCTHBIX
orpacisix kK 2029 . COOTBETCTBYET TPAaEKTOPHUAM
Cunranypa u lOxnoit Kopeu; onenka Bkiana
UMW B mpoumsBomutensHocth (16,8 mam.  3a
JECSITUIIETUE) HAXOAUTCS B CEpPeIUHE AHana3oHa
nporuo3oB McKinsey Global Institute (13-26%)
n PwC (=14%) (McKinsey Global Institute,
2023; PwC, 2017). IlpuHnunuaibHOE OTIAYUE
KazaxcTana oT pa3BHTBIX 95KOHOMHUK — Ka4E€CTBEHHO
nHOE cooTHomeHue 3(dekroB: Torma kKak i
CIIA wu 3anagnoii Erpombl  3adukcupoBaHO
npeobnananue 3pdekra 3amenieHus (Acemog-
lu & Restrepo, 2019), Kazaxcran neMoHCTpHpYeET
BBIp&KEHHOE JOMHUHUpoBaHUe 3(ddekra cozmanus

3aJlad  BCIIJCTBHUE  CTPYKTypHOro jaeduiura
TEXHOJOTUYECKU KOMIIETCHTHOM paboueii CUITBI.
ITonyuennsie pe3yabTarhl MO3BOJIAIOT

chopMyaHpOBaTh MPAKTUUYECKUE CIEACTBHUS IS
rocyJlapcTBeHHOW mNoauTHKU. [IpuHnun crpareru-
YECKOM KOHLIEHTpaluH, KOJIMYECTBEHHO IIOATBEP-
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JKAEHHBIM CLIEHAPHBIM aHAJIM30M, IPEAIOIAraeT
MIPUOPUTETHOE HAIPaBIEHUE PECYpCOB — IIENIEBBIX
TPaHTOB, HAJOTOBBIX JIBTOT M WHHOBAllMOHHBIX
KJIaCTEpOB — B UETHIpEe OTOOPaHHBIX CEKTOpa.
OHOBPEMEHHOTIPOTHO3UPYEMBIN IeDUITUTTIOPSIKA
1,3 mun pabounx mect ¢ MH-xoMIeTeHIIUAMH K
2035 1. AMKTyeT HEOOXOIMMOCTh MACIITaOHOU
MOJITOTOBKH Ka/IpOB ITPH KOOPIMHAIIMH TOCYIapCTBa,
Ou3Heca M cucteMbl oOpasoBanus. Peanmzanus
MPOM3BOANTENBHOTO NoTeHana M1 obyciosiena
TaKKe KayecTBOM LU(PPOBOH WHPPACTPYKTYPHI:
0e3 pa3BUTHs CETEH CBS3H, OOMIAUHBIX MOIHOCTEH
Y HalMOHAIBHOW TIaTQOPMBI JAHHBIX ITapaMeTphI
muddysun  Moienu He  OynyT AOCTHTHYTHI.
Haxonen, ¢opMmupoBaHHE pETYISATOPHON Cpebl
—  CTaHJapTOB  3THYECKOTO  HCIOJIb30BaHMA
NN u MexaHM3MOB MOHHUTOpPHMHIA COLMAIbHO-
SKOHOMUYECKHX IMOCJIEACTBUN aBTOMATH3alUU —
SBJISIETCS. HEOOXOAUMBIM YCIIOBHEM YCTOHUMBOCTH
TpaHc(hOopMaIuK, TTOCKOIBKY WHCTUTYIHOHAIBHBIC
Oapbepbl  CHOCOOHBI  CYIIECTBEHHO  CHU3UTH
peaIbHO JIOCTUTaeMblid TMOTOJIOK BHeApeHuss MU
OTHOCUTENIPHO ~ TEXHOJIOTHYECKHM  BO3MOYKHOTO
MaKCUMyMa.

Cpenn  METOAOJNIOTMYECKUX  OrpaHUYEHUI
WCCIIEZIOBAaHUS BBIACISIOTCS YETHIPE OCHOBHBIX:
OTpaciieBOM  ypOBEHb  arperaidm  CKpbIBaeT
BHYTPUOTPACIEBYI0O T'€T€POre€HHOCTh IO pazMepy
U TEXHOJIOTMUECKOH 3PENIOCTH  NPEAIPUITHIA;
OTCYTCTBHE MPOCTPAHCTBEHHOIO W3MEpPEHHsS He
YUHUTBIBAET pa3pblB MEXJIy arioMepanusMu u
nepudepueii; HK30TCHHAas WHCTUTYHOHAJIbHAS
cpela He OTpakaeT aJalnTUBHBIX W3MEHEHMH,
WHAYLIUpPYEeMbIX caMuM BHeapenuem HWMHU; 3a
pamMKaMH aHaju3a OCTAJUCh pacHpeAeTuTeNbHbIe
apdextel  — BIUSHHE TpaHchopMalUM  Ha
HEPaBEHCTBO JIOXOJIOB M TOJISPU3AIUIO PHIHKA
TpyZla. DTH OTPaHUYEHHS OMNPEIEINSIOT MOBECTKY
OyIyIIUX UCCIICIOBAHMM.

3AK/IIOYEHUE

Hacrosimee wuccnenoBaHue pacummpsieT Teo-
peTnueckyto 0a3y aHanmm3a BosuelictBust UM Ha
KOHOMHYECKOE Pa3BUTHE MO TPEM HAINpPaBICHHUSIM.
B teopernueckoM oTHOIIEHWH pa3paboTaHa MHTe-
TpUpOBaHHasl aHAJWTUYECKas paMKa, BIIEPBEIC
CUHTe3upytomas Moaenb auddy3un HHHOBAIUHA
Bacca, pacUIMpeHHYTO MPOM3BOICTBEHHYIO
(GYHKIOUIO € DHJIOTCHHBIM  TEXHOJIOTHYECKHM

Ixonomuxa: cmpamezus u npakmuxa. T. 21, Ne 1, 2026 /Economy: strategy and practice. Vol. 21. No 1, 2026



MIPOrPECcCOM U 331a4HO-OPUEHTUPOBAHHBIIN MOIXO]
Acemorny-Pectpenio B eanHyl0 KamuOpOBaHHYIO
MOJIeNIb TIPUMEHHUTENIBHO K KOHTEKCTY pecypco-
3aBUCHMOI pa3BUBAlOIeiics 3KoHOMUKU. OO0beu-
HEHHE OHTUX TpeX TEOPETHUYECKUX KOHIEMIIHHA,
Pa3BHUBABIINXCS HE3aBUCUMO, IO3BOJIIET YUUTHIBATh
B3aMMO3aBHCUMOCTH MEXIYy IupQy3ueil TexHo-
JIOTUH, IPOU3BOAUTEILHOCTBIO TPY/1a U CTPYKTYPOI
3aHATOCTH, HEJOCTHKHUMBIE TNPH H30JIHPOBAHHOM
MIPUMEHEHUH Ka)kJI0TO TOAXO0/aA.

B npuknagHoM OTHOUIEHMH HCCIIEOBaHUE
JEMOHCTPUPYET MPUHIUIHAIBHYIO 3HAYUMOCTb
orpaciieBoil U hepeHInalii: arperupoBaHHbIC
0O0IIIEIKOHOMHYECKHE OIIEHKH BO3/I€HCTBUS
UN  ckpwiBatoT CTpyKTypHBI auddepennuan,
KOTOPBI M SIBJIETCS KIIIOYEBBIM MEXaHU3MOM
TpaHC(hOpPMalUK PECYPCO3aBUCHMOM IKOHOMHUKH.
OOHapyKCHHBIH ~ KOMIIPOMHUCC  «KOHIICHTPAIUS-
OXBaT» MMEET HEeNOCPEACTBEHHBIE CIEJICTBUS IS
rocylapcTBeHHOM mosmTuku kak Kaszaxcrana, Tak
U JIPYyTUX pecypco3aBUCUMBIX CTpaH: pacIIipeHHe
nepuMeTpa MOJAEPKMBAEMBIX oTpacinei
CONpsDKEHO ¢ yObIBaromieil oTnauei, Mo3ToMy
cTparerndeckas (OKyCHpOBKa Ha CEKTOpax ¢
MaKCUMAaJIbHBIM CHHEPTeTUYECKUM MOTEHIIMAIOM
[IPEANOYTUTEIbHEE  IIUPOKOM  T'OPU30HTAIBHOMN
nporpaMmsl cyocuanposanus M.

[lepcriekTHBBI  HCCTIEIOBaHUSA  OMPEACISIOTCS
Tpems HampasieHUsMH. llepBoe — momoTpacneBas
Jie3arperanys, MO3BOJISIONIAsl BBISIBUTH BHYTPHO-
TpacieBble KiacTepbl ¢ HeoaHoponHouh HWH-
BOCIIPUMMYHMBOCTBIO M TOYHEE  HACTPOWTH
WHCTPYMEHTHI TOJHUTUKHA. BTopoe — BkitodeHME
MIPOCTPAHCTBEHHOTO W3MEpPEHUs: pa3pbiB MEXKAY
armoMepansiMiu - 1 niepudepueii B yCIOBHUSX
uudpoBoil  Tpanchopmanuu CroOCoOEH  yCHIIU-
BaThb PETHOHAIBHOE HEPaBEHCTBO, YTO TpeldyeT
OTAENBHOTO MOAETHpoBaHUA. TpeTbe — 3HIOreHH-
3a1Msd MHCTUTYIIMOHAJIBHOW TUHAMMKH, MOCKOJIBKY
Ka4eCcTBO DETYIATOPHOW Cpesbl, 3alluTa JaHHBIX
U cucTeMbl 00pa3oBaHHs HE TOJBKO BIIHUSIOT
Ha mapameTpbl mupdysun WU, HO m cammu
TpaHCOPMUPYIOTCS ~ TOA  €r0  BO3ACHCTBHEM.
Peanuzamust  3TuX  HampaBieHUM  MO3BOJIUT
[IEPEUTH OT MPOTHO3HOW MOAENIN K HHCTPYMEHTY
MOJIMTUYECKOTO  IJIAHUPOBaHUST C  0OpaTHOM
CBSI3BI0 MEXJIy TexHoJornuecko anpdysueit u
WHCTUTYIIMOHAIBHBIMU N3MEHEHUSMH.
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AHHOTALUMA
LUndpoBaaTpaHchopmMaLMaarpapHOro cekTopaycnanBaeT posibLumdpoBoit MHPPACTPYKTYpblPUHAHCOBOM
WMHK/IIO3UN KaK GAKTOPOB POCTa MPOU3BOAMUTENBHOCTM B CE/IbCKOM XO3AMCTBE B YC/NIOBUAX CTPYKTYPHOM
MOLEPHU3ALLMN SKOHOMMKMU. Llenb mccnepoBaHUA — OLLEHUTb BAMAHME LMDPOBON MHPPACTPYKTYPbI
Ha MPOM3BOAMUTENBHOCTb CE/TbCKOTO XO03AMCTBA U BbIABUTb MEXKCTPAHOBYI FeTeporeHHOCTb 3PpPeKTOB B
SKOHOMMKaX C Pa3/IMYHbIM YPOBHEM LMPPOBU3ALUN N UHCTUTYLLMOHANIbBHOTO pa3BuTUA. Mcnonb3oBaHa
cbanaHcupoBaHHasa naHenb 3a 2011-2023 rr. (26 HabaogeHW) Ha OCHOBE [AaHHbIX BcemupHoro
6aHKa U MexayHapoaHOW opraHM3aummn Tpyaa. B obbegmMHeHHON mogenu umdpoBas MHGPACTPYKTypa
AEMOHCTPUPYET MOIOKMUTE/IbHYHO M CTAaTUCTUYECKM 3HAUMMYLO CBA3b C MPOM3BOAMUTENbHOCTLIO (B = 0,7626;
p < 0,01), Npu BbICOKOM KadecTse noaroHku (r2 = 0,946). ckaoueHne naHAEMUIAHbIX NET NOATBEPXKAaeT
ycroiumsoctb adpdekTa (B = 0,744; p < 0,01; r> = 0,937). MexcTpaHOBOW aHaAN3 BbIABU/ reTeporeHHOCTb:
B Kutae addeKkt umdpoBoli MHGPaACTPYKTYpbl NONOKUTENEH M 3Hauum (B = 0,421; p < 0,01), Toraa Kak
B KasaxctaHe KoaddULMEHT oTpuuaTeneH n cnabo 3Haumm Ha yposHe 10% (B = -0,483; p = 0,092), uTo
yKa3blBaeT Ha Pa3nnMyna B UHCTUTYLMOHAIbHOM FOTOBHOCTM M YPOBHE LndpoBoi 3penoctu. MonyyeHHble
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3 dEKTMBHOCTM arpapHOro CEKTopa, OAHAKO AEMOHCTPUPYIOT, YTO UHCTUTYLIMOHA/IbHAA M CTPYKTYpPHas
cpefa onpegenset macwTtab u HanpaBAEeHHOCTb 3TOro BO3AENCTBUS.
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INTRODUCTION

Over the past decade, the development of the
digital economy has transformed resource allocation
and production processes in agriculture. From a pro-
duction factor perspective, the relationship between
digital infrastructure and agricultural productivity
has become a key issue in agricultural economics.
This is particularly important for major agricultural
countries such as China and Kazakhstan, which are
seeking to modernize their agriculture and increase
farmers’ incomes while addressing land and water
scarcity.

Existing research has shown that digital infra-
structure can improve agricultural productivity by
reducing transaction costs and increasing efficiency.
However, most empirical evidence is based on coun-
try-specific analyses, and systematic comparisons of
countries at different stages of economic develop-
ment are lacking. Furthermore, the literature has not
adequately explained whether the relationship be-
tween digital infrastructure and agricultural produc-
tivity varies across institutional and structural con-
texts. Therefore, this study examines whether there
is a link between national-level digital infrastructure
and agricultural productivity, and whether this rela-
tionship differs between China and Kazakhstan.

Beyond digital infrastructure, digital financial in-
clusion has emerged as a complementary driver of
agricultural transformation. By expanding access to
credit, insurance, and mobile payment systems, dig-
ital finance can alleviate liquidity constraints faced
by rural households, reduce information asymme-
tries, and enhance investment in modern agricul-
tural inputs and technologies. In developing and
transition economies, where traditional financial
systems often underserve rural areas, digital finan-
cial services may play a particularly significant role
in facilitating productivity-enhancing investments
and stabilizing farm incomes.

At the same time, the effectiveness of digital fi-
nance in promoting agricultural productivity may
depend on national institutional capacity, regulatory
frameworks, and the level of digital literacy. Dif-
ferences in financial market development, rural in-
frastructure, and policy support between China and
Kazakhstan provide a valuable comparative setting
for examining heterogeneous impacts. By integrat-
ing digital infrastructure and digital financial inclu-
sion into a unified analytical framework, this study
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contributes to a deeper understanding of how digital
transformation influences agricultural productivity
growth under diverse development conditions.

This study uses balanced panel data from 2011
to 2023 to examine this relationship using panel
regression models and country-specific estimation
methods. Digital infrastructure is measured by in-
ternet penetration, which reflects the degree of dig-
ital connectivity within a country using a uniform
international metric. Empirical results show a posi-
tive correlation across the entire sample, but coun-
try-level estimates show differences between China
and Kazakhstan. This paper provides comparable
evidence on the role of digital infrastructure in ag-
ricultural productivity across different development
contexts.

The purpose of this article is to examine whether
digital financial inclusion improves agricultural pro-
ductivity and compare its impact in countries with
different levels of digitalization and economic de-
velopment.

LITERATURE REVIEW

According to the definition of the Organization
for Economic Cooperation and Development, dig-
ital infrastructure refers to communications and
information systems that support the generation,
transmission, and processing of data (OECD, 2019).
Digital infrastructure includes fixed and mobile
broadband networks, fibre optic transmission sys-
tems, data centres, and cloud computing services.
The International Telecommunication Union points
out that internet usage, broadband subscriber num-
bers, and network coverage are key indicators of the
level of digital connectivity (ITU, 2022). From an
economic perspective, Greenstein (2021) argued
that digital infrastructure is not a single device or
technology but rather a multi-layered connectivity
architecture comprising application, transport, inter-
net, and connectivity layers. Its structural character-
istics enable the efficient transmission of informa-
tion and resources between individuals, businesses,
and governments. Based on this definition, this pa-
per defines national-level digital infrastructure as
the level of digital connectivity and uses individual
internet usage as a proxy variable. Given that agri-
cultural production is spatially dispersed and subject
to information asymmetry, improving digital con-
nectivity may affect agricultural labor productivity.
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This paper focuses on China and Kazakhstan to ex-
amine the correlation between each country’s digital
connectivity and agricultural labor productivity at
the macro level.

Gollin (2023) argued that differences in agri-
cultural productivity are important in explaining
differences in income and structural transformation
across countries, showing that spatial resource al-
location and cropping patterns influence outcomes.
Macours (2019) conducted a literature survey on
the diffusion of agricultural innovations and argued
that technology adoption depends not only on yield
improvements but also on the characteristics, com-
plexity, and availability of information. Hjort et
al. (2019) examined variations in the deployment
of submarine internet cables in Africa and used a
difference-in-differences approach to estimate that
faster internet access is associated with increased
employment, which, in turn, leads to firm entry and
productivity growth. Aker et al. (2015) used mar-
ket-year data from Niger from 1999 to 2008 to show
that the introduction of mobile phones reduced the
spatial dispersion of prices for the semi-perishable
crop cowpea, but the effects on millet and sorghum
were statistically insignificant. All these studies sug-
gest that increased digital connectivity can improve
information efficiency and increase market integra-
tion, which in turn can affect resource allocation and
agricultural labor productivity.

Bocean (2024) reviewed EU countries to show
that the adoption of digital technology through ICT
improves the productivity of agricultural labour
but does not necessarily improve the productivity
of agricultural land. The authors, Rajkhowa and
Baumiiller (2024), used panel data from 86 countries
and found that ICT levels correlate with both agri-
cultural labour and agricultural land productivity;
however, labour productivity shows a stronger cor-
relation. Bai et al. (2022) conducted research in the
U.S. and indicated that areas with broadband cover-
age have experienced greater growth in farm sales.
LoPiccalo (2021) indicates a statistically significant
relationship between higher penetration rates of
high-speed broadband access and improvements in
crop yields and decreases in operating costs. Suroso
et al. (2022) conducted a study using a panel dataset
of 126 countries and identified statistically signif-
icant relationships between fixed broadband pene-
tration, internet penetration, and farm value-added.
Similarly, Oyelami et al. (2022) analysed data from
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sub-Saharan Africa and showed evidence of a long-
run statistically significant relationship between
mobile telecommunication utilisation, internet us-
age, and agricultural output. In general, the studies
highlighted above show that digital infrastructure
(i.e., fixed broadband networks, mobile telecommu-
nication networks, and internet penetration) is con-
sistently linked to agricultural labour productivity,
agricultural land productivity, and farm value-added
across multiple economic contexts.

Most research on the relationship between dig-
ital infrastructure and agricultural productivity in
China has focused on how digital infrastructure can
enhance productivity. Research by Rahman and Ma-
mun (2017) has shown that there is a statistically
significant positive relationship between telephone
infrastructure and total agricultural output. Qiubo et
al. (2020) found a statistically significant relation-
ship between total factor productivity in agriculture
and ICT indicators (internet and mobile network
coverage). At the farm level, Li et al. (2024) found
that internet use for agricultural production was as-
sociated with higher technical efficiency, whereas
mere internet access was not an unequivocal indi-
cator of technical efficiency. Additionally, Deng et
al. (2024) identified a statistically significant rela-
tionship between internet usage and increased land
productivity. Wang and Cai (2025) and Zhao et al.
(2025) both found statistically significant relation-
ships between levels of digital infrastructure and to-
tal agricultural productivity. Thus, the use of various
digital infrastructure indicators shows statistically
significant relationships with agricultural productiv-
ity in many instances.

In Kazakhstan, while relatively little first-hand
empirical data exists regarding the impact that
growth in digital infrastructure has on growth in
agricultural productivity, Kushzhanov and Aliyev
(2018) noted significant improvement in access to
fixed broadband and mobile networks as a result of
evaluating the implementation of the “Digital Ka-
zakhstan” strategy; however, rural residents con-
tinue to have lower quality of access than urban
residents. Gaysina et al. (2023) note that with the
development of digitalization, the role of farms is
changing: opportunities for online marketing of ag-
ricultural products through marketplaces and social
media, as well as the use of digital agricultural advi-
sory services, electronic government subsidies, and
support programs are emerging. On a sector-by-sec-
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tor basis, Aldashev and Batkeyev (2021) found that
rural broadband expansion had a positive impact on
sectors beyond agriculture, such as trade and retail,
but no statistically significant impact on agricultural
productivity. Similarly, Bekbossinova and Doszhan
(2025) found no statistically significant relationship
between growth in the level of internet penetration
and growth in gross agricultural output when ana-
lyzing panel data for the period from 2010 through
2023. Overall, the existing body of evidence does
not provide substantial support for establishing a
systematic relationship between increasing levels
of digital infrastructure and agricultural productiv-
ity. However, certain digital platforms, including
Qoldau.kz and the e-APK ecosystem, are improving
the efficiency with which farmers receive agricul-
tural subsidies and integrating agricultural records,
thereby contributing to the evolution of digital in-
frastructure for agriculture at the institutional level.

He et al. (2025) and several other studies exam-
ining country-specific contexts have also noted that,
while the connection between digital infrastructure
and agricultural performance has been an important
topic of investigation, many structural limitations
remain. First, most of the available literature focus-
es on a single country, particularly China, limiting
the ability to conduct systematic comparative anal-
yses across multiple economies at different levels
of agricultural development. Second, while Patel et
al. (2025) utilised cross-country data, their primary
focus was on the digitisation of agriculture and sus-
tainability rather than on agricultural productivity,
and did not treat agricultural productivity as the pri-
mary outcome variable, nor did they systematically
compare differences in development levels across
countries. Lastly, while most studies have shown a
statistically significant correlation between digital
connectivity measures and agricultural productivi-
ty, there has been little explanation for why these
relationships are stronger in some countries than in
others or absent in many. This gap is particularly
relevant in comparative studies between China and
Kazakhstan. Therefore, there is a need to conduct
cross-national, longitudinal studies to systemat-
ically analyse the impact of national digital infra-
structure development on agricultural productivity
growth across different structural and institutional
environments.
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RESEARCH METHODS

This study constructs a balanced panel dataset
for China and Kazakhstan spanning 2011-2023.
All data are primarily obtained from reputable in-
ternational databases, such as the World Bank and
the International Labour Organisation. Using inter-
national sources ensures comparability of statistical
indicators and consistency in calculation methodol-
ogies. At the time of data collection (i.e., the 2025
World Development Indicators update), 2023 was
the last period for which complete data were avail-
able for both countries.

Therefore, data for 2024 were excluded from the
analysis to maintain a balanced panel structure. The
dependent variable is agricultural productivity, mea-
sured as value added per worker in the agriculture,
forestry, and fisheries sectors (in constant 2015 US
dollars), reflecting the level of labor efficiency in
the agricultural sector. This indicator is widely used
in empirical studies to measure production inten-
sity and technological development in agriculture.
The main explanatory variable is internet penetra-
tion, which is used as a cross-country indicator of
national digital infrastructure development. This
indicator reflects the degree of digital connectivity
of the economy, the availability of information and
communications technologies, and the potential for
the dissemination of digital services in rural areas.

The model includes three control variables:

(1) the share of employment in agriculture, re-
flecting the structure of labor force utilization;

(2) gross capital formation as a percentage of
GDP, characterizing overall investment activity and
the potential for upgrading production assets;

(3) the share of agricultural raw material exports
in merchandise exports, reflecting the degree of
openness of the agricultural sector and its orienta-
tion toward external demand. Including these vari-
ables reduces the problem of omitted variable bias
and more accurately isolates the impact of digital
infrastructure on productivity.

The natural logarithmic transformation of all
variables produces stabilised data, which becomes
easier to interpret in economic terms. To examine
the effect of digital infrastructure on agricultural
productivity, the following OLS baseline model is
established (1):
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In(agri_it) = o + P,In(digi_it) +

+ B.In(employ it) + Bsln(capital_it) +

+ Baln(export_it) + ¢ it

where:

In(agri_it) — agricultural labour productivity;

In(digi_it) — national digital infrastructure (inter-
net penetration rate);

In(employ _it) — agricultural employment share;

(1

Table 1. Descriptive statistics of main variables
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In(capital_it) — gross capital formation (% of
GDP);

In(export_it) — agricultural raw materials exports
(% of merchandise exports);

€_it — the random error term.

Table 1 presents the descriptive statistics for the
key variables over the period 2011-2023.

Variable Mean SD Min Max

In_agri 8.6119 0.3340 8.0265 9.1372
In_digi 4.1797 0.2553 3.6455 4.5313
In_employ 3.0577 0.3287 2.4956 3.5496
In_capital 3.5222 0.2609 3.1354 3.8345
In_export -1.2103 0.4269 -2.2046 -0.5975

Note: compiled by the authors

It can be seen that agricultural productivity (In_
agri) has a mean of 8.61 and a standard deviation of
0.33, indicating a relatively moderate level of varia-
tion in agricultural efficiency across these two coun-
tries, though some disparities remain. The mean of
digitalisation (In_digi) is 4.18, and a standard devia-
tion of 0.26, this reflects the variation in the level of
digitalisation over the sample period. China’s pen-
etration of the Internet has been rapidly expanding,
whereas Kazakhstan’s has been developing more
slowly.

Agricultural employment (In_employ) had a
standard deviation of 0.33, indicating considerable
variation in the structure of labour employed and
the process of labour shifting from agriculture to
non-agriculture during this period of modernisation.
The capital formation (In_capital) has a standard de-
viation of 0.26, indicating that the conditions of cap-
ital invested in agriculture are again rather stable.
The agricultural exports (In_export) had a standard
deviation of 0.43, which is also the highest among
the variables considered. This indicates that there is
a significant difference in the openness and external
orientation of the two countries as far as agriculture
is concerned. These results are descriptive statistics
that lead up to the regression analysis that follows.

RESULTS

This section presents the results of an empirical
assessment of a baseline model designed to identi-
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fy the impact of digital infrastructure on agricultur-
al productivity in China and Kazakhstan over the
period 2011-2023. The resulting estimates allow
us to quantify the strength and direction of the re-
lationship between the level of digitalization and
agricultural sector performance, taking into account
structural and macroeconomic factors. The analysis
is based on panel data and ordinary least squares,
ensuring comparability of the results across the two
countries and forming the basis for further testing
of the robustness and cross-country heterogeneity of
the identified effects.

The model explains a significant share of the
variation in agricultural productivity and is able to
characterise the sampled series favourably: R* =
0.946 and F statistic = 121.01 (p < 0.01), indicating
that the OLS regressions were statistically signifi-
cant overall. Internet penetration is used as a proxy
for digital infrastructure in this model to capture the
broader digital landscape rather than directly mea-
suring digital financial services.

As can be seen from the table, the digital infra-
structure variable (In_digi) shows a value of 0.7626
(p = 0.000). Since it is a positive figure with sat-
isfactory statistical significance, this indicates that
digital infrastructure is positively associated with
agricultural productivity at the 1% level. Possible
factors that may explain this relationship include
better access to agricultural credit, lower informa-
tion and transaction costs, and greater adoption of
technology in agriculture.
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Table 2 presents the OLS results for 2011-2023,
using panel data from China and Kazakhstan to ex-

Table 2. Baseline regression results

amine how digital infrastructure relates to agricul-
tural productivity.

Variable Coefficient | Std. Error | t P>|t| 95% Conf. Interval
In_digi 0.7626 0.1389 5.49 | 0.000%*** [0.4738, 1.0514]
In_employ -0.6640 0.1398 [-4.75] 0.000*** | [-0.9548, -0.3733]
In_capital 0.6751 0.1343 5.03 | 0.000%*** [0.3958, 0.9545]
In_export -0.0438 0.1143 |[-0.38| 0.705 [-0.2815, 0.1939]
cons 5.0238 0.6625 7.58 | 0.000%*** [3.6460, 6.4017]
Obs = 26 R = 0946 F 4, 21) =

121.01 Prob>F=0.000 Root MSE =0.084

¥k < (.01, ** p<0.05, * p<0.1.

Note: compiled by the authors

The coefficient of agricultural employment share
(In_employ)is -0.6640 (p =0.000) - negative and sta-
tistically significant at the 1% level - suggesting that
the transfer of a share of labour out of agriculture
into other branches is associated with agricultural
labour productivity. The capital formation (In_capi-
tal) estimate is 0.6751 (p = 0.000), implying a clear
upward push at the 1% threshold and is positive and
significant for agricultural productivity. The coeffi-
cient on agricultural export (In_export) is -0.0438 (p
= 0.705), statistically insignificant, suggesting that
positive day-to-day export changes are not related
to agricultural productivity.

From the VIF tests, it can be seen that multicol-

Table 3. Robust test results (excluding COVID-19 years)

linearity among the main explanatory variables is
acceptable. In the main, digital infrastructure shows
a significant positive relationship with agricultural
productivity, as theoretically expected and provides
justification for the robustness and heterogeneity
tests which follow. The limited observations cover
two countries; thus, the high R?s should be interpret-
ed with caution, as they also reflect broad macro-
economic trends in the sample rather than the actual
strong explanatory power.

As indicated in Table 3, to control for the possi-
ble influence of the COVID-19 pandemic, we ex-
clude the years 2020-2021 from our estimation.

Variable Coefficient Std. Error t-Statistic | p-Value
In_digi 0.744 0.156 4.76 0.000%**
In_employ -0.674 0.156 -4.32 0.000%**
In_capital 0.642 0.160 4.00 0.001%**
In_export -0.029 0.128 -0.23 0.820
_cons 5.267 0.842 6.26 0.000%**
¥k p <0.01, ** p<0.05, *p<0.1.R*=0.937,

F(4,17)=82.16, Prob > F = 0.000, Obs = 22.

Note: compiled by the authors

The results show that the coefficient on digital
infrastructure (In_digi) is 0.7436 (p = 0.000), still
positive and at the 1% level, and almost the same as
the baseline value of 0.7626 (p = 0.000), indicating
the stability of the positive association between dig-
ital infrastructure and agricultural productivity. The
coefficient on the agricultural employment share
(In_employ) is -0.6737 (p = 0.000), significant-
ly negative at the 1% level, suggesting that labour
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movement from agriculture to the non-agricultural
sectors is associated with agricultural productivity.
The coefficient on capital formation (In_capital) is
0.6415 (p = 0.001), indicating a significant posi-
tive relationship, suggesting that capital investment
is positively related to agricultural productivity. In
contrast, the coefficient of agricultural exports (In_
export) is -0.0295 (p = 0.820) and still insignificant,
implying that temporary fluctuations in agricultural
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exports have a limited impact on agricultural pro-
ductivity. In general, the model still has very high
explanatory power (R? = 0.937), which is very close
to that of the baseline regression (R? = 0.946), there-
by reiterating the stability of the empirical results.

Table 4. Robust test results (standardised variables)
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Table 4 presents the results from the regression
after standardising the variables using the z-score
transformation to further strengthen the regression’s
robustness.

Variable Coefficient Std. Error t-Statistic p-Value
z In digi 0.583 0.106 5.49 0.000%**
z In_employ -0.654 0.138 -4.75 0.000%**
z In capital 0.528 0.105 5.03 0.000%**
z In export -0.056 0.146 -0.38 0.705
_cons 0.000 0.050 0.00 1.000
K p <0.01, ** p<0.05, * p<0.1.R*=0.946, F(4, 21) = 121.01, Prob > F = 0.000, Obs = 26.

Note: compiled by the authors

The differences in measurement scales have
been eliminated by standardising all variables using
mean-centring and normalisation by the standard
deviation. The coefficient of digital infrastructure
(z_In_digi) is 0.583 (p = 0.000). This figure is statis-
tically significant at the 1% level in both the current
model and in the base regression and the regression
excluding the effects of the COVID variables, sug-
gesting that the positive association between digital
infrastructure and agricultural productivity remains
stable.

The coefficient of the employment share of ag-
riculture (z_In_employ) is -0.654 (p = 0.000). This
figure is also significant at the 1% level, imply-

Table 5. Cross-country heterogeneity analysis results

ing that the transfer of labour from agriculture to
non-agriculture is associated with higher productiv-
ity. The coefficient of capital formation (z_In_capi-
tal) remains significantly above zero, at 0.528 (p =
0.000), implying a positive association. The coeffi-
cient on agriculture’s exports (z_In_export) remains
-0.056 (p = 0.705), as in previous models, and is
statistically insignificant. In general, the regression
reveals strong explanatory power (R? = 0.946). The
direction and significance of the coefficients are ex-
actly the same as in the base regression, thus show-
ing the strong robustness of the findings.
Table 5 displays the results.

Variable C Coef C SE Cp KZ Coef KZ SE KZ p
In_digi 0.4211 0.077 0.001%** -0.4826 0.252 0.092*
In_employ -1.4761 0.235 0.000%** -1.6000 0.176 0.000%**
In_capital 0.2038 0.298 0.514 -0.4142 0.204 0.077*
In_export 0.1096 0.100 0.305 -0.0354 0.038 0.377
_cons 11.0035 0.868 0.000%** 16.6035 1.784 0.000%**
R? 0.9975 — 0.9907 — —
% p <0.01, ** p<0.05, * p<0.1. Robust standard errors reported, Obs = 13.

Note: compiled by the authors

To investigate the different influences of digital
infrastructure on agricultural productivity across
countries, we employed Ordinary Least Squares
(OLS) estimation on the samples from China and
Kazakhstan separately. For China, the estimate of
digital infrastructure (In_digi) is 0.421 (p = 0.001),
which holds at the 1% mark and suggests that dig-
ital infrastructure is positively related to agricultur-
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al productivity. This may be explained by the in-
creased accessibility of agricultural finance and the
efficiency of information, which, in turn, enhances
productivity in the agricultural sector.

In the case of Kazakhstan, the coefficient on dig-
ital infrastructure is -0.483 (p = 0.092), significant
only at the 10% level and indicating that it is not
yet a sufficiently strong and stable influence on ag-
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ricultural productivity. This implies that the founda-
tion of digital infrastructure in Kazakhstan remains
weak, while the relatively low level of informatisa-
tion of agriculture has not been sufficient to translate
digital infrastructure into a factor tending to increase
productivity.

The results here indicate that the role of digital
infrastructure in agricultural productivity shows a
clear cross-country heterogeneity. China’s more de-
veloped digital infrastructure system is associated
with higher agricultural efficiency, while Kazakh-
stan is still in the early stages of digital transforma-
tion. These results indicate cross-country differenc-
es in the relationship between digital infrastructure
and agricultural productivity and provide a basis for
further discussion. However, given the small sub-
sample size for each country, the country-specific
estimates should be interpreted cautiously, particu-
larly in the case of Kazakhstan, where the statistical
significance is weak.

This chapter examines the impact of digital in-
frastructure on agricultural productivity in China
and Kazakhstan, using balanced panel data from
2011 to 2023. The results of the main regression
analysis show that digital infrastructure has a pos-
itive relationship with agricultural productivity
and highlights its important role in improving the
efficiency of the agricultural sector. Data reliability
checks, variable normalisation, and the exclusion of
pandemic years support the reliability and consis-
tency of these results. The heterogeneity test reveals
that while digital infrastructure is positively relat-
ed to agricultural productivity in China, the effect
in Kazakhstan is insignificant or slightly negative.
This may be related to differences in development
stages between the two countries in terms of digital
infrastructure, financial inclusion and agricultural
informatisation. In conclusion, the results suggest a
positive relationship between digital infrastructure
and agricultural productivity, while also indicating
cross-country differences in digital development
patterns. These empirical results provide a basis for
further discussion of policy implications and devel-
opment recommendations in the following chapter.

DISCUSSION
The empirical results suggest that improvements
in digital infrastructure are positively related to agri-

cultural productivity. The regression coefficient for
the digital infrastructure variable in the benchmark
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regression model is 0.7626, statistically significant
at the 1% level (p = 0.000). This indicates a pos-
itive association between digital infrastructure de-
velopment and agricultural production efficiency.
The robustness tests also support this pattern. The
regression excluding the pandemic years of 2020
and 2021 (coefficient = 0.7436, p = 0.000) produc-
es results similar to the benchmark model. The re-
gression using standardised variables (coefficient =
0.583, p = 0.000) also yields comparable coefficient
signs and significance levels. These findings support
the robustness of the positive relationship between
digital infrastructure and agricultural productivity
across different model specifications. In general,
digital infrastructure is consistently associated with
agricultural productivity in the estimated models,
providing a basis for further comparative analysis of
cross-national differences.

Beyond digital infrastructure, other variables are
also statistically significant in relation to agricultur-
al productivity. The agricultural employment vari-
able exhibits a significant negative coefficient in the
overall models (p = 0.000), suggesting that a lower
share of agricultural employment is associated with
higher agricultural labour productivity. This pattern
is consistent with structural transformation, where
labour reallocation may coincide with improvements
in average labour efficiency. The capital formation
variable is significantly positive in all models (p <
0.001), indicating a positive association between
capital accumulation and agricultural productivity.
This may reflect the role of investment in mecha-
nisation and agricultural infrastructure. In contrast,
the coefficient of agricultural exports is negative
and statistically insignificant (p > 0.70), suggesting
that short-term fluctuations in agricultural exports
are not systematically related to agricultural produc-
tivity in the sample. Overall, labour structure and
capital accumulation appear more closely associated
with agricultural productivity than with export per-
formance.

The heterogeneous regression results indicate
cross-country differences in the relationship be-
tween digital infrastructure and agricultural pro-
ductivity. In the Chinese sample, the coefficient of
digital infrastructure is 0.4211 and statistically sig-
nificant at the 1% level (p = 0.001), suggesting a
positive association between digital infrastructure
and agricultural productivity. In contrast, for Ka-
zakhstan, the coefficient of digital infrastructure is
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-0.4826 and weakly significant at the 10% level (p
= 0.092). Given the small subsample size, this esti-
mate should be interpreted with caution. The results
do not provide robust evidence of a positive rela-
tionship between digital infrastructure and agricul-
tural productivity in Kazakhstan during the sample
period.

The coefficients of agricultural employment,
capital formation, and agricultural exports display
broadly similar patterns across the two countries. In
both samples, labour structure and capital accumu-
lation are more consistently associated with agricul-
tural productivity than export performance. Howev-
er, given the limited sample size, these associations
should be interpreted cautiously. Overall, digital in-
frastructure development appears more advanced in
China and is positively associated with agricultural
productivity in the Chinese sample.

CONCLUSION

This study conducts a systematic empirical anal-
ysis of the relationship between digital infrastructure
and agricultural productivity using balanced panel
data from China and Kazakhstan during 2011-2023.
The empirical results indicate that the main research
objectives have been addressed. Digital infrastruc-
ture is positively and statistically significantly asso-
ciated with agricultural productivity in the pooled
sample (coefficient = 0.76, p < 0.01). This associa-
tion remains statistically significant after excluding
the pandemic years (coefficient = 0.74, p < 0.01),
suggesting that the results are robust across model
specifications. The heterogeneity analysis indicates
cross-country differences. In the Chinese sample,
digital infrastructure is positively and significantly
associated with agricultural productivity (coeffi-
cient = 0.42, p < 0.01). In contrast, the estimate for
Kazakhstan is negative and weakly significant (co-
efficient = -0.48, p = 0.09). Given the limited subsa-
mple size, this result should be interpreted cautious-
ly and does not provide robust evidence of a positive
relationship in Kazakhstan during the sample peri-
od. Overall, the findings suggest a positive associ-
ation between digital infrastructure and agricultural
productivity in the pooled analysis, while also in-
dicating cross-country differences in the estimated
relationships.

At the policy level, the findings suggest that
continued improvement in rural digital infrastruc-
ture may be associated with higher agricultural pro-
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ductivity. For China, this implies the importance of
further enhancing digital connectivity in rural areas,
strengthening broadband coverage, and improv-
ing the integration between digital platforms and
agricultural information systems. Ensuring stable
and secure digital networks may help sustain the
observed positive association within the current
institutional framework. For Kazakhstan and oth-
er Central Asian countries, the results indicate that
strengthening basic digital infrastructure—such as
expanding internet access and improving digital
connectivity in rural regions—may be a prerequi-
site for realizing potential productivity gains. Given
the limited empirical evidence in the Kazakh sam-
ple, policy measures should proceed cautiously and
focus on foundational digital development before
expecting measurable productivity improvements.
More broadly, cross-country cooperation in digi-
tal infrastructure standards, data governance, and
connectivity frameworks may facilitate knowledge
exchange and gradual digital integration in the ag-
ricultural sector.

Future research could proceed in at least two di-
rections. First, microdata from agricultural surveys
or firm-level panel datasets can be integrated to ex-
plore potential mechanisms in the relationship be-
tween digital infrastructure and agricultural produc-
tivity. This will allow us to more closely examine
potential transmission channels. Second, nonlinear
specifications and spatial econometric models can
be used to examine whether the relationship be-
tween digital infrastructure and agricultural produc-
tivity varies across regions and levels of develop-
ment. These methods can help to better understand
the heterogeneity and contextual variation in digital
development and agricultural outcomes.
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