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Abstract: The article examines the impact of digitalization processes on the socio-economic
development of Kazakhstan. Based on official data from the Ministry of Digital Development, the
Bureau of National Statistics and International Organizations, a trend analysis of the dynamics of
digital indicators for 2017-2024 was conducted, as well as a correlation analysis of the relationship
between digitalization and key economic indicators. The results show that digitalization contributes
to the growth of GDP per capita, improved productivity and increased digital literacy. However,
regional differences in access to the Internet and digital services persist. The results of the analysis
showed a steady positive trend in all areas. For example, the level of digital literacy of the
population increased from 78.2% in 2017 to 91.2% in 2024, and the share of Internet users reached
96.2%. This indicates Kazakhstan's gradual transition to a digital society and the strengthening of its
digital infrastructure. The author notes that the further development of the digital economy requires
an integrated approach - investments in human capital, infrastructure and -cybersecurity
development, as well as the active participation of business and civil society.
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AHHoTaunus: B craTbe npoBeeH aHaau3 BIUSHUS MPOLIECCOB HU(POBU3AUU HA COLIUATIBHO-
sKoHOMHYeckoe pa3ButHe Kaszaxcrana. Ha ocHoBe odumManbHbBIX JaHHBIX MUHHCTEPCTBA
1un(ppoBOro pa3BuTHs, BIOpo HAIMOHATLHOW CTATUCTHUKU M MEXIyHApOIHBIX OpraHu3auuil Obul
MIPOBE/IEH TPEHIOBBIM aHaNW3 JWHAMMKH IHU(poBbIX nokaszarenel 3a 2017-2024 romsl, a Takxe
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nokasaressiMu. Pe3ynbraThl mOKa3bIBaIOT, YyTO IUQpoBHU3alms crocodctsyer pocty BBII Ha mymry
HACEJICHUsI, TOBBIIIEHHIO MPOU3BOIUTENBHOCTH TPYZAa M IOBBIIMIEHUIO HU(PPOBOH I'paMOTHOCTH.
OnHako pervoHajgpHBIC pa3nuyus B aocTyne K MHTepHeTy M Hu(POBBIM YCIyraM COXPaHSIOTCS.
Pesynprarel aHanu3a nmokasanad yCTOWYUBYIO IOJIOKUTEIBHYIO TUHAMUKY 110 BCEM HAIIPABIICHUSM.
Hanpuwmep, ypoBenb udpoBoii rpaMoTHOCTH HaceneHus Beipoc ¢ 78,2% B 2017 rogy mo 91,2% B
2024 romy, a pnons mnoisb3oBarened HWMutepHera npoctura 96,2%. OTO CBHUIETENIBCTBYET O
nocreneHHoM rmnepexone Kaszaxcrana k 1mudpoBoMy OOMIECTBY M YKpPEIUIGHHH €ro IH(pOBOI
UHQPACTPYKTypbl. ABTOp OTMEYaeT, 4TO AajbHellee pa3BUTHE LU(PPOBOM 3KOHOMHMKH Tpedyer
KOMIUIEKCHOTO TOAXO/a - WHBECTHIIMN B YEJIOBEYECKUI KamuTai, pa3BuUTHE MH(PACTPYKTYphl U
KnOep0Oe30I1acHOCTH, a TAaKXKe aKTUBHOTO y4yacTusi OM3Heca U IpaX/1aHCKOro 0OIIecTBa.

Karwuessble ciioBa: nudposuzanus, nudposas skonomuka, KT, conpanbHO-9KOHOMUYECKOE
pa3BUTHE, JIEKTPOHHOE NIPaBUTENbCTBO, Ka3axcraH, HHHOBALUY, HU(PPOBbIE HABBIKU
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HUPPIAHABIPYIbIH 9OCEPI

Tyiiin: Makanana nudpiaanasipy nporectepinid KazakcTaHHBIH 9l€yMeTTIK-9KOHOMHUKAIIBIK
JaMyblHa ocepl KapacTelpbulafbl. L{udpablk naMy MHHUCTDIITIHIH, ¥YJTTBIK CTAaTHUCTHKA
OIOpPOCHIHBIH KOHE XaJblKapalblK YHbIMIApAbIH pecMHu Jepekrtepi Herizinge 2017-2024
KbULIApAarsl TUGPIBIK KOPCETKIIITEp JUHAMUKAChIHA TPEHJITIK Tayaay, COHAal-aK [U(praHabpy
MEH HET13T1 9KOHOMHUKAJIBIK KOPCETKIIITEp apachIHIaFbl ©3apa OaiylaHbICKa KOPPEISAIMSUIBIK Tajiay
xkyprizinai. Hotmkenep nudpnanasipy xan 6aceiHa makkanaarsl JKIO ecyine, eHOeK ©HIMILTITIH
apTThIpyFa »oHe UU(PIBIK CayaTTbUIBIKTBI apTThIpyFa bIKNAN €TeTIHIH KepceTenl. Adaiina
WHTepHEeTKE KON OJKeTIMAUIIK MeH IUQPIBIK KbI3METTEepJeri alMakThIK aiblpMallbUIBIKTap
cakranyna. Tannay HoTmxkenepi OapiblK OarbITTap OOMBIHIIA TYpakThl OH YpPIICTI KOPCETTI.
MBpicanbl, XalbIKTBIH HAGPIBIK cayaTThUIbIK AeHreii 2017 xbuirst 78,2% - nan 2024 xbuist 91,2% -
ra neiiin ecti, An HTepHeTTi naigananymbuiapabiy yiueci 96,2% - ra xetti. byn Ka3zakcranHbiH
IUQPIBIK KoFamFa OIpTIHIEN KeIlyiH >XOHE OHbBIH LUQPIbIK HH(OPAKYPHUIBIMBIHBIH HBIFAIOBIH
KepceTeal. ABTOp IUGPIIBIK SKOHOMUKAHBI OJIaH opl JAMBITY KEIIEH Il TOCUIIl — aJaMy KaluTalra
MHBECTULUSIAPIbI, WHPPAKYPHUIBIM MEH KHOEpKayilCi3miKTI JaMbITyIbl, COHAAH-aK OM3HEC MeH
a3aMaTThIK KOFAaMHBIH O€JICEH 11 KaThICYBIH Tajal eTeTIHIH aram oTTi.

Kiar ce3snep: mudprnanabipy, HUPPIbIK 3KOHOMHUKA, aKT, 9JIEyMETTIK-d)KOHOMHKAJIBIK Jamy,
ANEKTPOHABIK YKiMeT, KazakcTan, mHHOBaMsIap, HUQPIIBIK JaFaplIap

Introduction

Digitalization has become a systemic driver of structural transformation in the global
economy. The rapid diffusion of information and communication technologies [ICT), including
cloud computing, big data analytics, artificial intelligence, and digital platforms, is reshaping
production processes, labor markets, and institutional frameworks. In modern conditions,
digitalization is no longer limited to technological modernization; it represents a comprehensive
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shift toward a knowledge - based economy, where data and human capital become the primary
sources of value creation. Within the framework of contemporary economic theory, digitalization is
closely associated with productivity growth and long-term development. According to the Solow
Growth Model, technological progress plays a central role in increasing output beyond the limits of
capital accumulation.

At the same time, the Endogenous Growth Theory emphasizes that investments in
innovation, education, and digital infrastructure generate cumulative effects, leading to sustained
economic expansion. In this context, digital technologies act as a catalyst that accelerates
knowledge diffusion, reduces transaction costs, and enhances the efficiency of resource allocation.
For emerging economies, including Kazakhstan, digitalization represents both an opportunity and a
challenge. On the one hand, the adoption of digital technologies allows countries to “leapfrog”
stages of industrial development, improving competitiveness and integration into global value
chains. On the other hand, insufficient infrastructure, institutional constraints, and uneven access to
digital resources may limit the potential benefits of digital transformation. These contradictions are
particularly relevant for Kazakhstan, where rapid digital progress coexists with regional disparities
and structural imbalances. In Kazakhstan, digitalization has been institutionalized as a strategic
priority through the implementation of the state program “Digital Kazakhstan,” launched in 2017.
The program focuses on five key areas: digitalization of the economy, transition to a digital state,
development of human capital, formation of an innovation ecosystem, and expansion of digital
infrastructure. Over recent years, significant progress has been achieved in increasing Internet
penetration, expanding e-government services, and improving digital literacy. These developments
have contributed to Kazakhstan’s improved positions in international rankings related to digital
competitiveness and innovation capacity.

Despite these achievements, several critical issues remain unresolved. First, there is a
persistent digital divide between urban and rural areas, which limits equal access to digital
opportunities. Second, the quality of digital skills and their alignment with labor market demands
remain insufficient. Third, the effectiveness of ICT investments varies across sectors, raising
questions about their actual contribution to productivity growth. These challenges indicate that the
relationship between digitalization and socio-economic development is complex and requires
deeper empirical investigation. A review of existing literature shows that most studies confirm a
positive relationship between digitalization and economic growth; however, the magnitude and
mechanisms of this impact differ significantly across countries and regions. Moreover, many studies
rely primarily on descriptive statistics or simple correlations, which limits their explanatory power.
Therefore, there is a need for a more integrated analytical approach that combines statistical
analysis with theoretical interpretation. The purpose of this study is to analyze the impact of
digitalization on the socio-economic development of Kazakhstan using trend and correlation
analysis based on data for the period 2017-2024.

The study aims to identify key patterns in the dynamics of digital indicators and to assess
their relationship with economic growth, measured by GDP per capita. The scientific contribution
of this research lies in combining empirical analysis of national statistical data with the theoretical
framework of modern growth models. Unlike purely descriptive studies, this paper attempts to
interpret the observed relationships through economic theory, thereby providing a more
comprehensive understanding of the role of digitalization in Kazakhstan’s development.

Materials and methods

Theoretical analises

The relationship between digitalization and economic growth can be explained within the
framework of modern growth theories. In particular, the Solow Growth Model emphasizes the role
of technological progress as a key driver of long-term economic growth. Within this model, digital
technologies act as a factor that increases total factor productivity [TFP), thereby shifting the

71



«QAZAQTAN: )f» evLoivu scypranst 2 (30) 06 /2026
«QAZAQTANY» nayunoiii acypnan 2 (30) 06 /2026

«OAZAOTANY» scientific journal 2 (30) 06 / 2026 ISSN 2708-0897

production function upward.

At the same time, the Endogenous Growth Theory provides a more detailed explanation of
the mechanisms through which digitalization affects economic development. According to this
theory, investments in human capital, innovation, and information technologies generate increasing
returns and create long-term growth effects. Digitalization enhances knowledge diffusion, reduces
transaction costs, and improves the efficiency of resource allocation[1, 4-8].

In the context of Kazakhstan, digital transformation can be interpreted as a structural factor
that contributes to productivity growth, especially in sectors adopting Industry 4.0 technologies.
However, the effect of digitalization is not uniform across regions, as disparities in infrastructure
and digital skills limit the full realization of its economic potential.

Experimental methods. Both official statistical data and international analytical materials
were used to conduct the study, which made it possible to ensure the reliability and
comprehensiveness of the analysis. The Bureau of National Statistics of the Republic of
Kazakhstan, which published detailed information on ICT spending, Internet penetration, and
economic development indicators [2, 19]. The World Bank - the Digital Economy and Innovation in
Central Asia report, which contains comparative data on the digital transformation of Central Asian
countries. The materials of the United Nations and the World Economic Forum , which analyze
global trends in digital inequality and the impact of digital technologies on economic growth.Thus,
the study is based on both national statistics and international sources, which made it possible to
compare Kazakhstan's data with global trends [3, 4].

As noted by Abisheva G. T. and Tuleuova S. K., digitalization has become a key factor in
modernizing the economy and increasing labor productivity. The growth of digital literacy of the
population, according to Kenzhegalieva A. A. , contributes not only to the increase of human
capital, but also accelerates the adaptation of society to digital changes|7, 8].

The correlation analysis data confirms the conclusions drawn in the OECD and World
Economic Forum 2024 reports on the close relationship between digital indicators and economic
growth [4, 89]. Trend analysis was used to assess the dynamics of digitalization in Kazakhstan for
the period 2017-2024. The study covered key indicators of digital development. The share of
Internet users aged 16-74 years, the level of digital literacy of the population, the amount of
spending on information and communication technologies [ICT), the number of e-government users
[eGov) and the share of enterprises using digital technologies. The results of the analysis showed a
steady positive trend in all areas. For example, the level of digital literacy of the population
increased from 78.2% in 2017 to 91.2% in 2024, and the share of Internet users reached 96.2%.
This indicates Kazakhstan's gradual transition to a digital society and the strengthening of its digital
infrastructure. The correlation analysis was carried out to identify the relationship between digital
indicators and the economic development of the country, expressed in terms of GDP per capita. The
dependent variable [Y) was the level of digital literacy of the population, and the independent
variables [xi—x3) were the share of Internet users, ICT costs, and GDP per capita.

Results and discussion
In order to identify trends in the digital development of Kazakhstan in 2017-2024, the main
statistical indicators characterizing the degree of digital activity of the population and business were
analyzed. The results are presented in the table below and serve as the basis for further trend
analysis.
Table 1. Trend analysis of digitalization in Kazakhstan [2017-2024)
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The share of
large and
medium-sized
enterprises in
The The level | The number the
proportion | of digital of Number of | manufacturing
of Internet | literacy of | organizations | ICT costs, | eGov users, | industry using
users aged the using the million million digital
No 16-74 years | population Internet tenge people technologies
2017 | 81,5 78,2 94 793 349 943.,6 27501841 | 3,8
2018 | 834 79,6 100 702 3052174 25963313 |42
2019 | 86,6 82,1 105 531 3377127 31658235 |48
2020 | 89,0 84,1 110 246 388 928,5 26354475 | 6,1
2021 933 87,3 107 121 443 121,3 25658875 |78
2022 | 94,5 88,3 124 603 589 852,5 23672349 [129
2023 | 95,8 90,2 121 439 918 349,9 24435041 | 164
2024 96,2 91,2 131012 678 032,6 26 559159 |19,2
Note created by the authors, source:[1,2].

An analysis of the time series of the main indicators of digitalization for the period 2017-
2024 shows a steady growth of most indicators reflecting the digital transformation of the economy
and society of Kazakhstan. Firstly, the share of Internet users aged 16-74 increased from 81.5% in
2017 to 96.2% in 2024. This indicates the almost complete coverage of the population by digital
communication services and the formation of a stable information environment. The growth of
Internet penetration accelerated especially after 2020, due to the COVID-19 pandemic, when
remote forms of work and education became widespread. Secondly, the level of digital literacy of
the population is also showing positive dynamics — from 78.2% in 2017 to 91.2% in 2024. This
growth reflects the effectiveness of government programs to develop digital competencies, such as
the Digital Literacy for All project. The increase in digital literacy is directly related to the increase
in the number of users of electronic government services and online platforms. Thirdly, the number
of organizations using the Internet has increased from 94,793 to 131,012, which confirms the active
introduction of digital technologies into the business sector. The growth is especially noticeable
after 2021, when many enterprises began to switch to digital business models, including e-
commerce, online marketing and remote customer interaction. Further, ICT costs almost doubled
during the study period, from 349.9 billion tenge in 2017 to 678.0 billion tenge in 2024. This
growth demonstrates the strategic focus of the government and the private sector on investments in
digital infrastructure, software, and cybersecurity. A particularly sharp jump is observed in 2023
[918.3 billion tenge), which may be due to large-scale investments in 5G projects, e-government
and platform solutions in industry.It is significant that the number of eGov portal users.kz fluctuated
over the years, peaking in 2019 [31.6 million), followed by a temporary decline, and rising again by
2024 [26.5 million).

This is due to the stabilization of demand for digital public services and the transition to
mobile applications "Digital Document" and "eGov mobile".Finally, the share of large and medium-
sized enterprises using digital technologies in the manufacturing industry increased especially
dynamically - from 3.8% to 19.2%. This reflects the active adoption of Industry 4.0 technologies,
including automation, big data, artificial intelligence, and the Internet of Things [loT). The growth
of this indicator confirms structural changes in the manufacturing sector aimed at increasing
productivity and competitiveness.

To assess the impact of digitalization on economic development, the study applies a
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simplified regression framework:
GDP,. = By + p1Internet + B,ICT + fsLiteracy + €
Where:
e GDPF,.— GDP per capita
e Internet— share of Internet users
e ICT— ICT expenditures
o Literacy— digital literacy level
e &— error term
This model allows evaluating the marginal contribution of each digitalization factor to
economic growth. In general, there is a steady positive trend of digitalization in all spheres of the
economy and society of Kazakhstan. The areas related to digital infrastructure, public services, and
industrial innovation are developing most rapidly. At the same time, challenges remain related to
ensuring equal access to digital opportunities in rural areas and the need for continuous professional
development.

Dynamics of the main indicators of Kazakhstan's
digitalization in 2017-2024.

120,0

100,0
80,0 —_————————
60,0

40,0
20,0

0,0
2017 2018 2019 2020 2021 2022 2023 2024

=@ The proportion of Internet users aged 16-74 years
=@ The level of digital literacy of the population

The share of large and medium-sized enterprises in the manufacturing industry using digital
technnlnnies

Figure 1. Dynamics of the main indicators of Kazakhstan's digitalization in 2017-2024.
Note created by the authors, source:[1,2].

To provide a clearer picture of the trends in Kazakhstan's digital development, a graph was
constructed reflecting changes in key indicators of digitalization for 2017-2024. The chart shows a
steady upward trend of most indicators. The growth in the share of Internet users and the level of
digital literacy of the population is particularly noticeable — both indicators show an almost linear
increase, which indicates the gradual and systematic spread of digital technologies among the
population. The indicator of ICT costs is characterized by more pronounced fluctuations, which
indicates the wave-like nature of investment activity. The most significant jump in investment is
observed in 2023, which coincides with the implementation of large-scale government programs for
the development of digital infrastructure and the launch of 5G networks. The positive dynamics of
the share of enterprises implementing digital technologies confirms that digitalization is becoming a
key factor in industrial modernization. This growth accelerated especially after 2021, which can be
attributed to the active implementation of Industry 4.0 solutions. At the same time, the number of
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eGov portal users.kz shows less uniform dynamics: after the peak values in 2019, there is a
temporary decrease, which may be due to the population's transition to mobile applications and
platform solutions replacing traditional web services.

Table 2. Correlation matrix of Kazakhstan's digital development indicators

The level of The proportion of
digital literacy of | Internet users aged ICT costs, GDP per capita, million
Ne the population 16-74 years million tenge tenge
Y 1 0,995681227 0,839622267 0,94464465
X1 0,995681227 1 0,814033681 0,91487514
X2 0,839622267 0,814033681 1 0,876113073
X3 0,94464465 0,91487514 0,876113073 1

Data analysis shows that there is a strong positive relationship between all the variables
considered. The highest correlation is observed between the level of digital literacy of the
population and the proportion of Internet users [r = 0.9957), which indicates a direct relationship: an
increase in the number of Internet users contributes to an increase in the level of digital skills.In
addition, a significant positive relationship is noted between digital literacy and GDP per capita [r =
0.9446), which confirms the impact of digitalization on the economic development of the country.
At the same time, the coefficients between ICT costs and other variables [0.814—0.876) also indicate
a stable but less pronounced relationship, which may be due to differences in investment efficiency
across regions and sectors of the economy.Thus, the results of the correlation analysis confirm that
the development of digital technologies, the growth of Internet access and increased investment in
ICT have a significant impact on improving the digital literacy of the population and the economic
growth of Kazakhstan. In addition to correlation analysis, the study conceptually applies regression
analysis to evaluate the direction and strength of the relationship between digitalization indicators
and economic growth. This approach allows overcoming the limitations of simple correlation by
introducing a structured analytical framework that links dependent and independent variables.

The results of the empirical analysis indicate a strong positive relationship between
digitalization indicators and economic development in Kazakhstan. However, this relationship
should be interpreted with caution, as high correlation coefticients do not necessarily imply direct
causality. From the perspective of economic theory, the observed relationship can be explained by
several mechanisms. First, the expansion of Internet access reduces transaction costs and facilitates
market integration, which enhances productivity. Second, investments in ICT contribute to capital
deepening and technological modernization, particularly in the manufacturing sector. Third,
increasing digital literacy improves human capital quality, enabling more efficient use of digital
tools. At the same time, the relationship between digitalization and economic growth may be
bidirectional. Higher levels of GDP per capita allow for greater investment in digital infrastructure
and education, which in turn reinforces digital development. This creates a cumulative growth effect
consistent with endogenous growth theory.

Regional disparities remain a critical limitation. While urban areas benefit from advanced
digital infrastructure and higher digital skills, rural regions face constraints related to access and
affordability. This digital divide reduces the overall efficiency of digital transformation at the
national level. Compared to international experience, Kazakhstan demonstrates patterns similar to
other emerging economies, where rapid digital adoption coexists with structural inequalities. OECD
countries, for example, show a more balanced digital ecosystem due to higher institutional capacity
and investment levels. Overall, the findings confirm that digitalization acts as a significant driver of
economic growth, but its impact depends on complementary factors such as infrastructure quality,
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human capital, and institutional support.

Conclusion

From a policy perspective, the results suggest that the effectiveness of digitalization depends
not only on increasing access to technologies, but also on improving their productive use.
Therefore, government policy should focus on reducing regional disparities, supporting digital skills
development, and cTumynupoBaHWE WHHOBAIIMOHHOW akTUBHOCTH Om3Heca. The analysis of the
digital transformation of the economy of Kazakhstan has shown that in the period from 2017 to
2024, the country has seen a steady positive trend in key indicators of digital development. The
growth in the share of Internet users and the level of digital literacy of the population indicates an
increase in the involvement of citizens in the digital environment and the active development of
modern technologies in everyday and professional activities. Indicators of ICT costs and the spread
of digital technologies among enterprises demonstrate the efforts of the government and business to
introduce innovative solutions and modernize infrastructure. The growing share of large and
medium-sized enterprises using digital technologies in the manufacturing industry is particularly
noticeable, reflecting the trend towards technological reorientation of production and strengthening
the competitiveness of the domestic economy.

The results of the correlation analysis confirmed the existence of a close relationship
between digital indicators and the level of economic development. High correlation coefficients
between digital literacy, Internet penetration, ICT costs and GDP per capita indicate that
digitalization is one of the key factors of economic growth. This highlights the need for further
development of digital competencies, increased access to the Internet, and effective allocation of
ICT investments. Based on the data obtained, it can be concluded that Kazakhstan is moving
towards the formation of a digital economy, where information and human capital are becoming the
main resource. In the future, special attention should be paid not only to quantitative, but also to
qualitative aspects of digitalization — improving the efficiency of technology use, developing
digital entrepreneurship and creating an innovative ecosystem. The author's own opinion is that
digital transformation should be based not only on technological solutions, but also on the
formation of a culture of digital thinking among the population. Only with a harmonious
combination of infrastructure investments and educational initiatives can sustainable digital
progress be achieved, which will become a driver of Kazakhstan's economic and social
development.
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