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Abstract

Digitalization is becoming a key factor in structural transformation and a source of sustainable
economic growth, defining new parameters of productivity, employment and investment. The purpose
of the study is to determine the relationship between the level of digital literacy of the population, the
use of information and communication technologies (hereinafter - ICT) in organizations and
macroeconomic indicators in 2018-2024. The study used seven indicators, of which two characterize
digital development (the level of digital literacy of the population and the use of ICT in organizations),
and five reflect economic dynamics (GDP, fixed capital investment, real wage index, unemployment
rate and gross value added per employee). The results of the analysis showed that the growth of digital
literacy of the population has a very strong positive correlation with the main economic indicators:
GDP (r = 0.934), investments in fixed assets (r = 0.909) and gross value added per employed (r =
0.947). At the same time, the use of ICT in organizations shows a weak and partially negative
correlation with GDP (r = -0.205) and investment (r = -0.180), reflecting the structural gap between
human and technological capital. Thus, for the period 2018-2024. Digitalization has become a stable
factor of macroeconomic growth, with human capital playing a key role. To increase the effectiveness
of digital transformation, it is necessary to strengthen the integration of ICT into business processes,

develop infrastructure and increase the managerial maturity of organizations.
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Tyitin

Hudpnanapipy KYphUIBIMBIK 63TepiCTepIiH HETi3r1 (HakTOphI )KoHE TYPAKThI SKOHOMHKAIIBIK 6CYIIH
Ke3iHe aifHaJIbIN, OHIMIUTIKTIH, )KYMBICTICH KaMTYIbIH JKOHE WHBECTUIIMSHBIH JKaHAa MapaMeTpiiepin
afKpIHIANIbL. 3epTTeyIiH MaKcaThl — XalbIKTBIH HUQPIBIK CayaTTBUIBIK JACHTeHi, yibIMaapaa
AKIMapaTThIK-KOMMYHUKAIUSUTBIK ~ TeXHoorusmapasl  (Oyman opi — AKT) mnaiiganany MeH
MaKPO3KOHOMUKAIIBIK KOPCETKIIITEP apachIHIAFbI 63apa OaliIaHbICHIH aHBIKTAY. 3epTTey OaphICHIHIA
KETI KOPCETKIN MaimalaHbUIAbl, OJIAPIbIH eKeyl IH(PIBIK JaMyIbl (XaIBIKTBIH HQPIBIK
cayaTThUIBIK AeHreii sxoHe yitbiMaapna AKT maiinanany), an Oeceyi SKOHOMHKAJIBIK JUHAMHAKAHBI
(°KIO, Heri3ri KanuTaj Fa HHBECTHIIMSAIAP, HAKTHl CHOCKAKbl MHJIEKCI, dKYMBICCHI3/IBIK JICHT i KoHE
0ip JKYMBICTICH KaMTBUTFaH afaMFa MIAaKKAHAaFbl KOCBUFAH KYH) CHUIaTTaipl. Tammay HoTHxkKenepi
XaITBIKTBIH UQPPIIBIK CayaTThIIBIFBIHBIH 6CY1 HET13T1 SKOHOMHUKAJIBIK KOPCETKIITEPMEH OTE JKOFaphl
OH Koppersiusra ue exeHin kopcerti: JKIO-men (r = 0,934), Herisri KanuTaFa HHBECTUIHSIIAPMEH
(r=0,909) xoHe Oip ®KYMBICIICH KAMTBUIFaH aJjaMFa IaKKaHaFbl KOChUTFaH KyHMeH (r = 0,947). An
yiteimnapaa AKT maiiganany XIO (r = —0,205) sxone uaBecTunusapmer (r = —0,180) onci3 xone
inriHapa Tepic OaiijlaHBIC KepceTemi, Oy agaMy JKOHE TEXHOJOTHSIIBIK KalWTaJl apachIHIAFbI
KYPBUIBIMJIBIK ~ &IINAKTHIKTBI  OeliHenedmi. Ochbutaiima, 2018-2024 xbiimap  apanbFbIHIA
IUQPIaHABIPY MAKPOIKOHOMUKAIBIK OCYIIH TYPAKThl ()aKTOPhI OOJIBII, OHA NISHTYI POIL aJaMu
karmutan atkapabl. udpneik TpanchopManusiHpiH, THIMILIIriH apTThipy yiriH AKT-Hbl OusHec-
MPOIIECTEPre TEPEHIPEK €HTi3y, MHMPAKYPBUIBIMIBI JaMBITY JKOHE YHBIMIAPABIH 0acKapyIIbLIBIK

KETUTY JICHIeHIH KYIIEUTy KaXKeT.

Tyiiin ce3nep: mudprangppy, TUGPILIK 1aMy, THQPIBIK TEXHOIOTHIIAD, JJICYMETTIK KaruTall,
€HOCK, QJICYMETTIK TYPAKTBIIBIK
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AHHOTAUA

udposuzamust CTaHOBUTCS KIIOYEBBEIM (PAaKTOPOM CTPYKTYPHBIX NPeoOpa3oBaHMil M MCTOYHHKOM
YCTOHYMBOTO HKOHOMHYECKOTO pOCTa, OIpENeisii HOBbIe MapaMeTpbl NPOU3BOAUTEIBHOCTH,
3aHATOCTH M WHBeCcTHHWH. Llems wnccrmemoBaHus — ONPENeNUTh B3aUMOCBS3b MEXKIY YPOBHEM
OU(PPOBOIl TPaMOTHOCTH HACENCHUS, HCIIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texHonorui (nanee — MKT) B opraHuzanusx 1 MaKpodIKOHOMHUYECKUMHU moka3atensamu B 2018-2024
IT. B nccenoBaHny HCIONB30BaHbI CEMb HHANKATOPOB, U3 KOTOPHIX B XapaKTePH3YIOT HH(PPOBOE
pasButue (ypoBeHb IH(POBOI rpaMOTHOCTH HaceneHus U ucnonbs3opanue UKT B opranmsanmsix), a
MATh OTPaXArT SKOHOMHUYCCKYrO nuHamuKy (BBII, nmHBeCTHMIIMM B OCHOBHOHM KamuTall, MHJEKC
peanbHOM 3apabOTHOI TUIATHI, YPOBEHb Oe3pabOTHIIBI M BasloBask 10OABJICHHAS CTOUMOCTh Ha OJTHOTO
3aHATOr0). Pe3ynpTaTel aHanmm3a MOKa3add, YTO POCT IM(POBOM I'paMOTHOCTH HACENCHHS HUMEET
OUYCHb CIJIBHYIO TOJIOKHUTENFHYI0 KOPPEISIHIO ¢ OCHOBHBIMH SKOHOMHYECKUMH ITOKA3aTeIIMU: C
BBII (r = 0,934), uaBectuiusiMi B ocHOBHOUM Karmutan (r = 0,909) u BamoBoi 100aBICHHOMN
CTOMMOCTBIO Ha 0J1HOTO 3aHATOro (r = 0,947). B TO %*e Bpems ucnonb3oBanue MKT B opranuzanmsax
JIEMOHCTPUPYET CJIadyl0 M YacTHYHO OTpullaTeNbHyto koppemsuuio ¢ BBIT (r = —0,205) u
unBectuimaMu (r = —0,180), 4TO oOTpa’kaeT CTPYKTYPHBIM pa3pbiB MEXAY 4YeJIOBEUECKUM U
TEXHOJIOTHYECKUM KamuTaioM. Takum oOpasom, 3a mepuoa 2018-2024 rr. mudpoBusanus craia
YCTOMYMBBIM (PAKTOPOM MAKPOIKOHOMHYECKOTO pOCTa, MPHU OSTOM KIIOYEBYIO pOJIb CHIpal
yenoBeueckuil kamutan. Jlns moswiieHus 3¢GekTuBHOCTH TUGPOBON TpaHcHOpMaIuu TpeOyeTcs
ycunenne wuHTerpamu VKT B Ou3Hec-mpomecchl, pa3BUTHE WHOPACTPYKTYPHl H IIOBBIIICHHE

praBHeH‘IeCKOI\/'I 3pEJIOCTU opraﬂnsaunﬁ.

Kirouernle ciopa: nudposuzanus, tuppoBoe pa3BUTHE, TU(POBBIE TEXHOIOTHH, COLUATBHBIN
KaIuTal, Tpy.l, COUaNbHas YCTOMYHUBOCTD
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Introduction

Digitalisation is now recognised as one of the key drivers of global economic
transformation. The integration of information and communications technology
(hereinafter — ICT) and the enhancement of people's digital skills create new
opportunities for innovation, efficient production, and better resource use. In the modern
world, digital technology is no longer limited to specific industries and fields; they have
become the basic infrastructure that supports economic and social life. The rapid
diffusion of digital tools across communication, production, education, and
administration indicates that the digital revolution has moved from the technological to
the structural and institutional phase. For many economies, digitalization has become not
only a tool for recovery but also a mechanism for competitiveness and long-term growth.
In Kazakhstan's transition to a digital economy, the digital environment plays a
particularly strategic role. The government considers digitalization a national priority and
integrates it into broader development programs such as “Digital Kazakhstan,” which
aims to increase productivity, transparency and access to services through technology.
The digital economy in Kazakhstan is becoming a key driver of modernization, affecting
sectors such as finance, logistics, education and public administration. However, as
digital technology becomes more widespread, it is becoming clear that not all parts of the
economy are growing at the same pace. Disparities in infrastructure, workforce training,
and IT adoption across industries result in an uneven digital landscape. Major urban
centers and high-tech sectors are adapting quickly, while traditional areas and rural areas
are transforming more slowly. Although the proliferation of digital solutions has
accelerated over the past decade, the level of digitalization varies significantly between
the individual and organizational levels. The increase in digital literacy among the
population indicates greater human capital and a greater willingness to adopt new
technologies. On the other hand, the level of IT integration in organizations reflects the
structural maturity of companies and their ability to translate technological potential into
economic results. The distinction between human and institutional digital developments
emphasizes the need to analyze how technological changes affect overall economic
performance. Understanding this relationship is especially relevant for emerging
economies such as Kazakhstan, where digital transformation is expected to support
diversification and reduce dependence on extractive industries.

Digitalization affects many aspects of economic activity. It changes production
methods, enables automation, improves supply chain efficiency and drives innovation in
services. ICT infrastructure enhances market access and facilitates e-commerce growth,
while digital platforms create new business models and employment opportunities. At
the same time, digitalisation requires significant investments in educational and
technological infrastructure, because the success of these transformations depends on
individuals' ability to use new tools effectively. For Kazakhstan, a country with a large
territory and varying levels of regional development, these challenges are especially
important. Ensuring equitable access to digital infrastructure and training opportunities
is essential for inclusive growth.
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Globally, many studies have confirmed that digital development is strongly
correlated with productivity growth and competitiveness. The World Bank (2020) and
OECD (2021) highlight that countries that are better digitally prepared recover faster
from economic shocks and show more stable long-term growth. In advanced economies,
investment in digital infrastructure and education accounts for a significant portion of
productivity growth. In developing economies, digitalization is accelerating integration
into global value chains and expanding entrepreneurial opportunities. However, in
countries where technological progress outpaces institutional reform, digital
transformation can increase inequalities between urban and rural areas, between large
and small businesses, and between individuals with different levels of access to digital
education.

Kazakhstan's experience reflects these global trends. The country has made
significant progress in building digital infrastructure and integrating IT into governance,
banking and public services. Initiatives such as e-government (eGov.kz), financial
technology developments, and digital identity systems have improved efficiency and
transparency. However, despite these successes, the country still faces challenges in
ensuring equitable access to digital technology and achieving tight integration of ICT into
business processes. Small and medium-sized businesses often lack the financial resources
and trained professionals to deploy advanced digital solutions. As a result, the benefits of
digitalization are unevenly distributed, with large companies and urban areas benefiting
the most. The purpose of the article is to determine the relationship between the
development of digitalisation (the level of digital literacy of the population and the use
of ICT in organisations) and Kazakhstan's economic growth in 2018-2024.

Literature Review

The concept of digitalization as a driver of economic and social change has been
widely discussed since the late twentieth century. Nicholas Negroponte (1995) was
among the first to conceptualize the transition “from atoms to bits” arguing that the spread
of information technologies would fundamentally reshape production, communication,
and value creation. Early approaches focused mainly on technological innovation and
access to digital infrastructure as the foundation for competitiveness. Castells (1996)
expanded this view through his theory of the “network society” describing how
information flows and global connectivity form the new architecture of modern
economies. In the 2000s, scholars such as Brynjolfsson and Kahin (2002) and Tapscott
(2008) emphasized that the digital economy is not only a technological but also an
institutional transformation. Their research linked ICT adoption to productivity growth,
innovation, and new forms of employment. At the same time, Freeman and Soete (2009)
argued that digitalization alters the structure of value chains, shifting economic advantage
toward countries that effectively combine technology with human capital. These studies
laid the theoretical foundation for understanding digitalisation as a multidimensional
process that affects technology, labour, and management. The development of
quantitative models in the 2010s enabled more systematic measurement of the digital
economy. Van Ark (2016) and OECD (2017) demonstrated that digital adoption explains
a substantial share of productivity gains in advanced economies. Similarly, Bukht and
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Heeks (2018) proposed a conceptual framework for measuring digital economy
indicators across national accounts, highlighting that digitalization’s impact depends on
institutional quality and workforce skills. More recent studies by Schwab (2019) and the
World Bank (2020) linked digital readiness with long-term economic resilience and
emphasized the need for inclusive digital transformation policies.

In the post-Soviet context, research has focused on how digitalization interacts with
structural and institutional features of transition economies. Verma et al. (2023) studied
how the development of information and communication technologies and the financial
system affects economic growth in developing countries, and found that both of these
areas have a significant and positive impact on the economy. Additionally, Bahrain and
Kaffas (2019) conducted research and found that ICT helps developing countries'
economies grow by increasing efficiency and productivity. In Central Asia, Shodiev et
al. (2021) examined the relationship between ICT and economic growth and concluded
that the spread of these technologies has a positive impact on the region's development.

Kireyeva and her co-authors have made a significant contribution to understanding
the country's transition toward a digital economy. In her studies (Kireyeva et al., 2022,
2023), she examines the interconnections between digital transformation, innovation, and
economic competitiveness. Her findings indicate that higher levels of digital skills and
the adoption of information and communication technologies are strongly associated with
growth in GDP, capital investment, and productivity. These results confirm that the
development of human digital skills is a crucial component of building a digital economy.
Kireyeva also emphasises the persistent gap between the availability of technology and
its practical implementation.

The research shows that studies on digitalisation have evolved over time, from
ideas about how information technology can modernise society to real-world studies that
link digital measures to economic performance. Building on the ideas of Negroponte and
the regional studies by Kireyeva, this research combines views from around the world
with what's happening in Kazakhstan to understand how digital progress is affecting the
country's economy from 2018 to 2024.

In recent years, there has been greater digital skill among people and greater use of
ICT in businesses. However, the question is how much these changes are helping the
economy grow, reducing joblessness, and making workers more productive. To identify
these connections, it is essential to compare digital and economic indicators that reflect
the labour market and economic activity. The analysis uses data from the Bureau of
National Statistics of Kazakhstan (2024) for 2018 to 2024, covering seven leading
indicators. Two of these, ICT use in businesses and the level of digital skills among the
population, show the country's progress in digitalisation. The other five indicators — gross
domestic product (hereinafter — GDP), fixed capital investment, gross value added per
employee, absolute wage index, and unemployment rate, reflect the economic situation.
Correlation analysis helps determine the strength and direction of the connections
between these variables, and how the development of digital skills and the adoption of
new technologies relate to critical economic measures. The results of this study help
expand our understanding of the impact of digitalisation on Kazakhstan's economy and
determine whether digital development contributes to sustainable growth and
employment. Understanding these relationships has practical significance for the
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formulation of public policy in the areas of digital development and human capital, as
well as for developing strategies to increase the efficiency of interaction between the
country's technological and economic potential.

Research Methods

This study examines digital development and its relationship with economic growth
in Kazakhstan from 2018 to 2024 using a comprehensive quantitative approach, including
descriptive and correlational analysis. In developing the methodological approach,
particular focus was placed on both the technological and economic aspects of
digitalisation, as well as on determining the extent to which macroeconomic conditions
influence indicators characterising the utilisation of ICT and the level of digital literacy
of the population. A systems approach ensures methodological consistency in the study
and enables the transition from data preparation to statistical interpretation. As shown in
Table 1, the study relies on a consistent methodological framework, including data
acquisition, descriptive analysis, trend assessment, and correlation analysis, which allows
for the identification of the direction and strength of relationships between digital and
economic indicators. This integrated framework ensures that each analytical stage builds
upon the previous one, providing a clear understanding of how digital transformation
influences key macroeconomic dynamics.

TABLE 1. Variables indicating units of measurement and data source

Code Variable Unit of measurement Data source

ICT Use Indicators of the use of information and Percent of Bureau of National

communication technologies in organizations Statistics (2024)
organizations

DigLit Digital literacy level of the population Percent of population | Bureau of National
Statistics (2024)

GDP Gross Domestic Product (GDP) Million KZT Bureau of National
Statistics (2024)

Unemp Unemployment rate Percent of labor force | Bureau of National
Statistics (2024)

Wageldx Real wage index Percent to the previous | Bureau of National
year Statistics (2024)

InvFC Investment in fixed capital (current Million KZT Bureau of National
prices) Statistics (2024)

GVA _Emp | Gross value added (GVA) per person Thousand KZT per Bureau of National
employed employed person Statistics (2024)

Year Observation period 2018-2024 Bureau of National
Statistics (2024)

Note: compiled by the authors based on the Bureau of National Statistics (2024)

The data presents the variables utilized in the study, their symbols (codes), units of
measurement, and sources of information. The inclusion of codes ensures transparency
in data processing and avoids ambiguity when constructing correlation relationships. The
empirical basis of the study is founded on annual observations for the period 2018-2024.
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It includes two indicators characterising the level of digitalisation ICT use in
organisations and digital literacy of the population, as well as five macroeconomic
indicators reflecting the development of Kazakhstan's economy: GDP, absolute wage
index, unemployment rate, fixed capital investment, and gross value added per employee.

These indicators were selected because they reflect both the technological
dynamics and the structural characteristics of the national economy. Before conducting
statistical analysis, all variables were checked for accuracy, completeness, and
consistency. This helped obtain accurate results for subsequent calculations of
relationships and for the interpretation of the received data. Regression analysis was used
to determine the relationships between digital and economic indicators, helping to
understand the strength and direction of these relationships.

Results

The systems approach ensures a consistent, transparent research process,
streamlining the transition from data collection to statistical interpretation. At the first
stage, official data of the National Bureau of Statistics of the Republic of Kazakhstan
(2024) for the period 2018-2024 were collected, verified and structured for quantitative
analysis. This dataset provides empirical evidence on the relationship between a country's
digital transformation and its macroeconomic performance. The information covers a
seven-year observation period, helping to assess both short-term fluctuations and long-
term structural trends in the national economy. The research's empirical basis includes
seven leading indicators demonstrating the multidimensional interaction between
digitalization and economic development. Two of them — the use of ICT in organisations
and the level of digital literacy of the population — constitute the digital component,
illustrating the diffusion of technology within companies and the accumulation of human
digital capital in the population. These indicators reflect the effectiveness of integrating
digital infrastructure and skills into everyday economic, management and communication
activities.

The remaining five indicators — gross domestic product (GDP), absolute wages
index, unemployment rate, investment in fixed capital and gross value added (GVA) per
person employed — make up the economic side of the analysis. They represent essential
aspects of Kazakhstan's macroeconomic stability and productivity, reflecting the
country's ability to generate income, maintain employment and stimulate investment-led
growth. The inclusion of these indicators provides an opportunity to determine whether
improvements in digital capabilities directly contribute to higher output, investment
efficiency and labor productivity, or whether the relationship is more indirect, mediated
by social and institutional factors. All metrics have been standardized and expressed in
comparable units of measurement to ensure analytical accuracy and consistency. The use
of annual data enables the study to track the evolution of Kazakhstan's economic and
digital indicators over time and to identify periods of convergence or divergence between
technological and economic developments.

Table 1 shows the dynamics of digital and macroeconomic indicators for
Kazakhstan for the period 2018-2024.
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TABLE 1. Dynamics of digital and macroeconomic indicators in Kazakhstan, 2018-2024

Indicator of l.)lgltal Real | Investment | GVA per
the use of literacy Unemploy- .
Year GDP . wage in fixed person
ICT in level of the | ment rate . .
o . index capital employed
organisations | population
61819
2018 5364 75,1 79,6 4,9 101,7 11179 036 61732
69 532
2019 626,5 80,4 82,1 4,8 109,1 12 576 793 6 869,8
70 649
2020 033,2 81,6 84,1 4,9 106,8 12 270 144 71119
83951
2021 587,9 78,2 87,3 4,9 108,8 13 242 233 84234
103 765
2022 518,2 79,1 88,3 4,9 107,6 15251104 | 100832
119 442
2023 289,7 79,5 90,2 4,7 102,7 17649313 | 113542
136 693
2024 3183 76,0 91,2 4,7 102,4 19461333 | 12 886,0

Note: compiled by the authors based on Bureau of National Statistics (2024)

These data demonstrate how the values of digital and economic indicators changed
over seven years, allowing us to trace general trends in the country's digital economy. At
a later stage, each variable was formalised and coded to ensure standardised and accurate
subsequent computations. Coding the variables allowed us to systematise the indicators
and use them in a correlation analysis, treating each variable as a separate, autonomous

unit of observation. The digital block is represented by the codes ICT Use and DigLit,

and the economic block by GDP, Wageldx, Unemp, InvFC, and GVA_Emp. This
separation facilitates the building of the correlation matrix and the subsequent
interpretation of statistical relationships.
Table 3 shows how closely the two digital measures-the use of ICT and the level of
digital literacy-are linked to five economic factors that describe Kazakhstan's economy.

Table 3. Correlation between Digital and Economic Indicators in Kazakhstan, 2018-2024

. o Correlation .
Indicator Association coefficient (r) Interpretation
Use of ICT in organizations GDP -0,205 Weak negative relationship
Use of ICT in organizations Average wage 0,647 Strong positive relationship
Use of ICT in organizations Investmen?s in -0,180 Very We?k negatwe
fixed capital relationship
Gross value added Very weak neeative
Use of ICT in organizations per employed -0,194 ry wee &
relationship
person
Use of ICT in organizations | Unemployment rate 0,104 Very wea k po.s1t1ve
relationship
Digital !1teracy of the GDP 0.934 Very strqng p951t1ve
population relationship
Digital !1teracy of the Average wage 0,132 Very wegk negatlve
population relationship
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Digital literacy of the Investments in 0.909 Very strong positive

population fixed capital relationship
Digital literacy of the Gross value added .
opulation per employed 0,947 Very strong positive
p ’ relationship
person

Digital literacy of the
population
Note: compiled by the authors

Moderate negative

Unemployment rate -0,582 relationship

The table reveals that digital literacy has a very strong positive connection with GDP
(r=0.934), investment (r = 0.909), and the value added per worker (r = 0.947). However,
the use of ICT in organizations has weaker and even slightly negative relationships with
these economic factors.This suggests that the human side of digital transformation-the
growing ability of people to use digital tools-is advancing more quickly than the use of
technology in businesses. This gap shows a key pattern in Kazakhstan's digital economy,
where individuals are becoming more digitally skilled, but organizations are not keeping
up with the changes. The fact that these connections have remained stable over the time
period studied shows that the link between digital change and economic growth is not
just a short-term trend. Instead, it is a lasting, long-term relationship. The strong and
consistent links for digital literacy show that having skilled and knowledgeable people is
now a key part of how Kazakhstan's economy grows and stays strong.

As shown in Figure 1, both lines show different but connected trends.

100,0

87,3 88,3 9.2 o2
821 84,1 ' === Indicators of the use of
79,6 ’ information and
80,0 o — communication
/___81.6\% $ v\‘ technologies in
75 1 80,4 ’ 78,2 79,1 79,5 76.0 organizations
60,0 Digital literacy level of the
population
40,0
20,0
0,0
1 2 3 4 5 6 7

Figure 1. Dynamics of ICT use and the level of digital literacy of the population,
2018-2024

Digital literacy among people has been steadily increasing, from 79.6% in 2018 to
91.2% in 2024. This means that more people are becoming familiar with using
technology, and a digital culture is starting to form. This trend shows that digitalization
in Kazakhstan is affecting not just the economy, but also society, making human skills a
vital part of a knowledge-based economy. On the other hand, the number of organisations
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using ICT has been changing unpredictably. It increased slowly until 2020, reaching
81.6%, but then dropped to 76.0% in 2024. This change could be due to the coronavirus
pandemic, which slowed investment in information systems and prompted companies to
shift their spending. It also shows that digital transformation is not happening at the same
pace across all areas, especially in small and medium-sized businesses, where adopting
technology is slow due to financial constraints and system issues.
Looking at both trends together, it’s clear that from 2018 to 2024, digitalization in
Kazakhstan has mostly come from the population, not from organizations. Digital literacy
is growing faster than the rate at which companies are adopting ICT. This shows there is
a gap between people's potential and the country’s ability to use technology. This
difference could make the digital economy less effective, as improvements in education
and skills are not being fully leveraged in the workplace and in management.

As shown in Figure 2, both indicators continue to grow, indicating that the
manufacturing sector is strengthening and the economy is becoming more active.

20 000 000

19 000 000 y = 1201x + 4E+06
R?=0,9785

18 000 000
0.

17 000 000
16 000 000

15 000 000

GVA

14 000 000
13 000 000
12 000 000
11000 000 o

10 000 000
5000,0 6000,0 7000,0 8000,0 9000,0 10000,0 11000,0 120000 130000 14000,0

Investment in fixed capital

Figure 2. Dynamics of investment in fixed capital and gross value added per employee,
2018-2024

Fixed capital investment has more than doubled, increasing from 11.18 trillion
tenge in 2018 to 19.46 trillion tenge in 2024. This shows that more money is being
invested in infrastructure, industry, and services, indicating that the investment base is
growing. Gross value added per employee is also going up, and this increase is even
clearer: from 6,170 tenge to 12,890 tenge. This shows not only that workers are being
more productive but also that they are working more efficiently. The way these indicators
relate to each other shows that as investments grow, so does the value created, which
means the fundamental part of the economy is getting stronger. According to the graph,
2020 was a turning point. Even though the economy slowed during that time due to the
pandemic and ongoing restrictions, Kazakhstan's economy began to recover in the

Qainar Journal of Social Science,
Volume 4, Issue 3, 2025



investment cycle from 2021 onwards. The rise in investment since 2021 matches the
increase in gross value added, showing that business activity is improving and the
country's production capacity is growing. Both indicators show that investment activity
helps increase productivity and makes economic growth better. When these two things
grow together, it shows that Kazakhstan's economy is becoming more stable and moving
towards a model that relies more on capital and is more innovative.

To understand how digitalization indicators relate to key economic factors, Figure
3 shows a correlation matrix.
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Figure 3. Correlation Matrix

It shows the strength and direction of the correlation between all variables. Colors
help clarify these relationships: dark blue indicates a negative correlation, while deep red
indicates a positive one. This makes it easier to analyse the relationship between digital
and economic indicators. The strongest positive correlations are observed between the
population’s digital literacy and indicators such as GDP, investment in fixed capital, and
GVA per employee. This suggests that an increase in digital skills is linked to higher
economic activity and labor productivity. Additionally, a moderate negative correlation
between digital literacy and unemployment indicates that developing digital
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competencies may reduce unemployment and enhance labor market efficiency. At the
same time, the use of information and communication technologies in companies is
correlated with less or even negative associations with key economic indicators. This
reflects the uneven adoption of digital technologies, which may stem from differences in
the technological maturity of economic sectors and limited opportunities for digital
investment, particularly in small and medium-sized enterprises. Overall, digital literacy
across the population emerges as a sustainable driver of economic growth, while the
process of digitalization within organizations remains underdeveloped and calls for
additional structural measures to support the integration of digital technologies into
business operations. This diversity highlights a structural gap between human and
technological capital in Kazakhstan's digital transformation efforts.

Disscusion

The analysis results show a close correlation between digitalization processes and
changes in the Kazakhstan economy from 2018 to 2024. When examining indicators
reflecting the use of information and communications technology and the level of digital
literacy of the population, it can be seen that they impact the economy differently but,
together, complement each other. Digital environment indicators have developed
linearly.

Digital literacy of the population has grown steadily, while ICT use in
organizations has fluctuated. After 2020, business activity declined, likely due to the
COVID-19 pandemic, reduced investment, and changes in company spending. However,
the growth of digital skills among residents indicates the development of more substantial
human capital capable of adapting to the digital economy. This gap between the
development levels of individuals and organizations highlights that digitalization in
companies is progressing more slowly than among individuals. The growth of indicators
such as gross value added per capita and fixed capital investment indicates a solid
economic foundation. The high correlation between them confirms that investment plays
a significant role in increasing productivity and implementing changes in the Kazakh
economy. This means that digitalization is closely linked to investment and infrastructure
development, which contribute to improving the value of products. An analysis of the
correlations revealed that digital literacy of the population is more strongly associated
with GDP growth, investment, and value added, and less strongly associated with
unemployment. This confirms that digital skills and training have a significant impact on
the economy and employment. Meanwhile, the use of ICT in companies shows weak and
sometimes negative correlations, indicating insufficient digital integration in business.
This supports the idea that skill development within the population outpaces institutional
reforms and companies' adoption of technologies.

The analysis shows a clear connection between digitalization and the change in
Kazakhstan's economy from 2018 to 2024. At the start of this period, digitalization was
still developing — about 75% of organizations used information and communication
technology (ICT), and only around 80% of people had basic digital skills. Digital tools
were mostly used for simple tasks like communication and reporting, and they haven’t
had a significant impact on the economy yet.
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By 2020, both of these numbers had increased due to more investment and more
online tools becoming available.

But then the COVID-19 pandemic changed things. Companies slowed down their
digital efforts because they were trying to save money and put off new technology
projects. On the other hand, individuals used this time to improve their digital skills
through working from home and online classes. This caused a big difference - people's
digital abilities grew much faster than businesses' digital changes.

By 2024, Kazakhstan had a stronger digital base: digital literacy reached 91.2%,
while ICT use in companies dropped slightly to 76%.

The economy was also recovering well - GDP almost doubled, investments in
equipment went up by over 70%, and each worker contributed more to the economy.
These changes show that improving people's digital skills helped the economy grow and
adapt, even when companies weren't adopting digital tools as quickly. The results also
show this pattern clearly.

Digital literacy has a strong positive link with GDP, investment, and economic
value, and a weaker negative link with unemployment. This means better digital skills
help the economy grow and keep people employed. But ICT use has a weaker or even
negative connection, suggesting that many companies haven’t fully used digital tools in
their work and management. Overall, between 2018 and 2024, Kazakhstan moved from
having scattered digital use to a society with high digital skills but uneven business
adoption. The findings show that digital transformation is a key part of modernizing the
economy, but to reach its full potential, the gap between people's digital readiness and
business innovation needs to be closed. To keep making progress and ensure balanced
growth, it's important to increase ICT use in businesses, improve management abilities,
and connect education with what industries need.

Conclusion

The study's analysis shows a significant and multidimensional link between
digitalization processes and structural changes in the Kazakh economy from 2018 to
2024. The results confirm that digital transformation has become one of the main drivers
of economic growth, employment and productivity. The use of digital technology and the
increase in digital literacy among the population not only modernize production and
communication systems but also strengthen human capital and support new forms of
economic interaction. During this seven year period, Kazakhstan has moved from an
early stage of technological adaptation to a more systematic stage of digital maturity, in
which digital culture, investment activity and productivity indicators are closely linked.
At the start of the research period in 2018, the country's digital landscape was
characterized by a moderate level of IT adoption and limited access to advanced
technologies in business processes. The use of IT in organizations is about 75%, while
the digital literacy level of the population is just under 80%. These indicators reflect the
uneven development of digital infrastructure and the lack of awareness among SMEs
about the benefits of technology integration. Economic growth at this time was steady
but largely resource-driven, with productivity gains driven by extractive industries rather
than technological modernization. From 2019 to 2020, Kazakhstan entered a period of
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accelerated digital development. The government has launched several national programs
to expand broadband access, introduce e-government services, and integrate IT in
education and administration. This period also coincided with an increase in GDP and
fixed capital investment, reflecting growing confidence in innovation-led growth.
However, the 2020 Covid-19 pandemic marked an important turning point. This has
forced businesses, organizations and people to go remote, revealing both strengths and
weaknesses in the country's digital preparedness. As businesses faced financial and
logistical constraints, people quickly improved their digital skills through distance
learning, remote working and online communication. This difference has created a
structural divide: digital literacy among individuals has progressed faster than digital
adoption in the business sector. By 2021-2022, the positive impacts of this workforce-
driven transformation have become clearer. The proportion of the population with digital
skills has exceeded 88%, while the ICT usage index has stabilized at around 79%. At the
same time, GDP and gross value added (GVA) per employed person showed strong
growth, a sign that the digitalization of society is starting to generate macroeconomic
benefits. Correlation analysis confirmed a strong positive relationship between digital
literacy and key economic variables such as GDP (r = 0.934), fixed capital investment (r
= 0.909) and GVA per employee (r = 0.947). This trend shows that improving digital
skills directly contributes to higher productivity, better employment outcomes and a more
dynamic investment environment. The study also found that the correlation between IT
use in organizations and economic indicators was much weaker and in some cases
negative. For example, the relationship between IT use and GDP (r = —0.205) or
investment (r =—0.180) suggests that technology adoption in business has not yet reached
the level of generating tangible macroeconomic returns. This can be explained by several
factors: high costs of technology upgrades, lack of qualified IT professionals in regional
markets, and uneven distribution of infrastructure across industries. In other words,
digitalization in Kazakhstan remains bottom-up — driven by individuals and the public
sector rather than private companies. The results also highlight the importance of
investment and infrastructure to support digital growth. The observed interdependence
between fixed capital investment, GVA and digital indicators demonstrates that
economic expansion accelerates as physical and digital infrastructure grow together.
Countries that combine technological innovation with ongoing investments in human
capital and productive capacity are more likely to achieve long-term competitiveness. For
Kazakhstan, this finding highlights the need for an integrated policy framework that links
technological progress with education, finance and regional development. Furthermore,
the analysis shows that improving digital literacy is strongly associated with lower
unemployment rates and higher real wages. As the digital economy grows, the need for
skilled professionals in IT, data management and creative industries is increasing. This
process contributes to changing the labor market structure, reducing the rate of low-
productivity jobs. However, the benefits remain uneven across regions: large cities such
as Astana and Almaty attract the majority of digital jobs, while peripheral areas
experience slower rates of digital diffusion. This territorial imbalance limits the
comprehensive nature of digital transformation and requires targeted policies to support
digitalization in rural areas and small towns. Despite the clear progress achieved during
the analysis phase, the digitalization process in Kazakhstan is still in a transitional phase.
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Correlation patterns indicate that the human factor - reflected in digital culture - has
become the catalyst for growth, while the technological factor - the integration of IT
within organizations - is lagging behind. The gap between these two components points
to a larger institutional challenge: the willingness of businesses and public institutions to
adopt and effectively use digital solutions. Meeting this challenge requires not only
investment but also management reforms, incentives for innovation and closer links
between education systems and the needs of the digital labor market. The findings of this
study also have broader implications for understanding Kazakhstan's economic
trajectory. The digital economy is no longer a separate sector but a horizontal system that
affects production, finance and public administration. From 2018 to 2024, the country
demonstrated that even limited technological capacity can produce significant
macroeconomic results when combined with human capital development. However,
maintaining this momentum depends on how effectively governments and the private
sector can institutionalize digital transformation. Providing measures to encourage
technological innovation, support startups and expand access to affordable ICT
infrastructure will be key to ensuring inclusive digital growth. Overall, the study confirms
that digitalization is becoming a cornerstone of Kazakhstan's modernization agenda. It
improves productivity, supports economic diversification and opens new opportunities
for sustainable development. However, progress remains uneven across sectors and
regions. To close the gap between the digital maturity of individuals and that of
organizations, Kazakhstan needs to accelerate the adoption of productive technology,
develop high-quality infrastructure, stimulate innovation and strengthen the digital
culture of society.
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