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Abstract. The article analyzes the adaptation of human capital in Kazakhstan to the challenges of an Al-
driven digital economy. A theoretical framework is developed to understand how digital transformation and
artificial intelligence (Al) technologies demand new competencies and continuous learning from the workforce. A
literature review highlights global findings that human capital — encompassing skills, knowledge, and adaptability
— is a decisive factor in successful Al adoption and innovation. The paper discusses Kazakhstan’s digital initiatives,
including large-scale Al education programs and policy reforms, in the context of this theoretical background. Key
findings indicate that Kazakhstan has made significant strides (e.g., integrating Al into university curricula and
launching nationwide digital skills training) to align its human capital with the needs of the digital economy.
Practical recommendations are offered to promote continuous skills development, strengthen public-private
cooperation in education, and create a favorable environment for innovation to develop human capital, ensuring
that Kazakhstan’s workforce can successfully adapt and contribute to economic growth and development in the
digital age of Al.
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transformation.

Main provisions. Human capital adaptation to the digital economy, with an emphasis
on Al, should be viewed as a multidimensional process that includes education, digital policy,
labor market demand, and institutional conditions. For example, this process is shaped by state
digitalization initiatives, the expansion of Al-related educational programs, unequal access to
advanced digital opportunities across regions, and a major obstacle represented by the mismatch
between the growing demand for Al-related competencies and the ability of the education and
retraining system to provide relevant skills.

Hypothesis 1. Human capital adaptation in the Al-driven digital economy depends on a
combination of digital literacy, cognitive flexibility, creativity, ethical awareness, and the
capacity for lifelong learning.

Hypothesis 2. The effectiveness of human capital adaptation in Kazakhstan is
determined by the interaction of state policy, educational modernization, labor market demand,
and regional access to digital opportunities.
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Hypothesis 3. The mismatch between the growing demand for Al-related competencies
and the ability of education and retraining systems to provide relevant skills is a key barrier to
inclusive human capital development in Kazakhstan.

Introduction. In a rapidly changing global economy driven by advances in digital
technology and Al, human capital will determine a country’s long-term economic growth and
its ability to innovate [1]. Since 2018, Kazakhstan has implemented a number of large-scale
initiatives under the program “Digital Kazakhstan,” designed to advance the digitalization of its
economy, increase its competitiveness, and establish a dedicated Ministry of Artificial
Intelligence and Digital Development and National Digital Code for the implementation of a
strategy of Al-technology driven development [2], among others. In today’s digital
environment, human capital is enhanced by the interaction of cognitive abilities, digital literacy,
social skills, and ethical awareness [3, 4].

The theoretical framework provides evidence to suggest that human capital adaptation in
response to Al-driven economies will require: (1) broadening the scope of the types of skills
that are considered relevant, (2) creating institutions that support ongoing learning, (3) aligning
human capital development with the firms’ innovation strategy, and (4) proactive educational
and policy interventions.

The main challenge is the gap between the existing workforce’s skill set and the skills
needed to develop Kazakhstan’s Al-enabled digital economy. Despite the high level of
education in Kazakhstan, the country still lacks specific digital competencies. According to
global data, the pre-Al difference in human capital accounted for approximately 33% to 50% of
the variation in Al adoption levels across countries [1]. These results indicate that Al adoption
in Kazakhstan will be limited by the country’s ability to develop human capital to support such
growth.

The purpose of this study is to develop recommendations for adapting human capital to
the new realities associated with digitalization and the expanded use of Al across all sectors of
the Kazakh economy. To achieve this goal, the following set of objectives was addressed:

— Conceptualize and integrate theoretical models of human capital adaptation in the
context of Al and digitalization.

— Assess the current state of Kazakhstan’s digital economy and the adequacy of its
human capital for this economy.

— ldentify the main barriers to human capital adaptation in Kazakhstan.

— Develop recommendations for policymakers, educational institutions, and
business leaders in Kazakhstan to help improve the adaptability of their human capital to
changing labor market demands.

The scientific novelty of this article lies in developing an integrated analytical framework
for examining human capital adaptation to the Al-driven digital economy in Kazakhstan. The
article does not limit human capital adaptation to formal education or professional skills, but
considers it as a multidimensional process that includes Al literacy, digital competencies,
lifelong learning capacity, cognitive flexibility, labor market responsiveness, firm-level
innovation, and inclusive access to digital opportunities.

The authors’ contribution. Unlike studies that separately analyze digital transformation,
education policy, or labor market change, this article brings these dimensions together within a
single country-specific framework. The article also contributes by showing that Kazakhstan’s
strong performance in digital governance indicators, including e-government and e-
participation, creates an important institutional foundation for Al-driven transformation, but
does not automatically ensure full human capital readiness.
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Literature review. A growing body of literature has explored the relationship between
human capital and the digital/Al-driven economy. Classical human capital theory, formalized
by economists such as Becker [5], treated education and training as investments that improve
worker productivity. However, contemporary researchers argue for a broader view of human
capital. Islam & Amin, in a systematic review, note that human capital is “not only about
individual competence but includes acquisition, utilization, and development of competence in a
broader sense” [6], and they link it to employee well-being.

Several studies have directly examined human capital in the context of technological
adoption. Brey & van der Marel provide empirical evidence that differences in human capital
are a key driver of differences in Al adoption across European countries [7]. Their estimates
suggest that between one-third and one-half of the variance in Al adoption can be explained by
the availability of skilled human capital in a given country-industry segment.

Lenihan et al. observe that traditional human capital research focused mainly on
education and technical skills, while overlooking “motivationally-relevant elements” such as
job satisfaction, organizational commitment, and openness to change [4]. Their research in
Ireland showed that firms with human resource practices that foster employee engagement (e.g.,
proactive work practices and consultative cultures) were more likely to have employees who
were willing to innovate and adapt. This suggests that adaptability and mindset are integral parts
of human capital in a digital context. Similarly, Aman-Ullah et al. found that human capital
capacity, knowledge, and skills all have a significant positive relationship with organizational
performance, and that innovative leadership can further enhance this effect [8].

When it comes to digital transformation and resilience, human capital is often cited as
the linchpin. Shakir & Vrinceanu, studying post-crisis digital transformation in emerging
economies, highlight that digital agility and human capital are crucial for post-crisis business
sustainability [9]. They report a strong positive correlation between a workforce’s digital agility
(ability to rapidly adopt digital tools) and the resilience of businesses in Eastern Europe and the
Middle East after economic shocks [9].

Researchers focusing on education and skills development provide further insights.
Horilyi & lvanova argue that education systems must urgently adapt, as “the growing tension
between relatively rigid education and training systems and rapidly changing skill
requirements” [3] can hinder economic resilience. Their analysis shows that human capital
formation is being reshaped by digital transformation — it now requires a combination of
cognitive abilities, digital competencies, social skills, and ethical awareness. This holistic
approach is echoed by Zapukhlyak et al., who present education reform scenarios as
determinants of global development [10]. They highlight the growing importance of digital
literacy, hybrid education models, and the integration of soft skills into curricula, linking these
to macroeconomic outcomes such as innovation and the adaptability of national economies
[10].

Another important theme in literature is the impact of Al on the labor market and the
corresponding need for reskilling and social policies. Mykytas explores Al’s transformative role
and finds that Al adoption accelerates the automation of both manual and cognitive tasks,
reducing demand for lower-skilled labor while increasing demand for highly specialized
professionals [11]. This transition raises concerns about job displacement and inequality if
workers are not retrained or upskilled. Mykytas concludes that lifelong learning, digital
upskilling, and educational reform are core components of economic resilience in the Al era.
Similarly, Cass, Clark, Griswold, and Sigelman discuss the paradox that technological change
does not automatically yield broad productivity gains for all workers [12]. The panel of experts
in that discussion argues that whether Al leads to widespread benefits or greater inequality

241



depends largely on “economic incentives and worker power in the system” [12]. Digital
transformation also reshapes organizational structures and customer interaction models. As
shown by Ristevska-Jovanovska, digitalization significantly alters internal processes, service
delivery mechanisms, and customer experience, requiring firms to upgrade both technological
capabilities and workforce competencies [13].

In summary, the literature suggests that human capital adaptation to an Al-driven digital
economy is a complex, multi-layered process. It involves individual continuous learning,
organizational strategies to nurture and use skills, and systemic reforms in education and policy.
The next sections will examine how these insights apply to Kazakhstan’s scenario, evaluating
the steps taken and the gaps that remain.

Materials and methods. The study is based on the assumption that digital infrastructure
and e-government development are necessary but not sufficient conditions for human capital
adaptation. While they create an enabling environment for digital transformation, the actual
adaptive capacity of human capital depends on the availability of Al-related skills, lifelong
learning mechanisms, labor market responsiveness and inclusive access to digital opportunities.
The article also assumes that the main challenge for Kazakhstan is not only technological
modernization, but also the alignment of education, labor market needs and institutional policy
mechanisms.

This qualitative study uses a literature-based methodology comprising two parts: a
literature review and a policy analysis. The literature review methodology includes three
components: First, the methodology consists of an extensive review of the academic literature
published between 2018 and 2026 on human capital, digital transformation, and Al adoption.
The primary sources for this part of the study included peer-reviewed journals, conference
proceedings, and reports from international organizations. The literature review developed the
study’s theoretical framework and identified global best practices and challenges in adapting the
workforce to the digital age. A review of national strategic documents, government programs,
and statements related to the development of Kazakhstan’s digital economy was conducted
(official statements by President Kassym-Jomart Tokayev on digital transformation [2] and the
national Digital Kazakhstan program). The review also includes data on Kazakhstan’s
performance in international rankings and indices (e.g., the World Digital Competitiveness
Index [14] and the UN e-Government Development Index [15]). The case studies examined
publicly available information about specific initiatives, including the ALEM Al Center and the
Al-Sana training platform. Where possible, priority was given to official institutional materials,
government sources and project-related reports; media sources were used only as
supplementary contextual evidence. Policy recommendations were developed based on the
results of the literature review and case studies.

To be transparent about methodology, this study outlines the primary analytical
elements, the types of data sources, and the expected results for each phase of the research. The
table below (Table 1) displays a summary of the structure of the overall research design and
illustrates the integration of three stages of inquiry: Literature Review, Policy Analysis, and
Case Study Examination to explore the ability of human capital to adapt to the Al-driven Digital
Economy in Kazakhstan.
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Table 1 — Analytical structure of the study

Research component

Source base

Analytical focus

Expected output

Literature review

Academic articles and
international reports

Human capital, digital
transformation, Al adoption

Theoretical framework and
key global trends

Policy analysis

National strategies,
programs and official

Digital transformation and Al
governance priorities

Identification of institutional
priorities

statements
International Global indices and Kazakhstan’s digital Assessment of digital
benchmarking rankings readiness in comparative readiness and governance

context

capacity

Case studies

Public materials on
ALEM Al Center and Al-
Sana

Al-related institutional and
educational adaptation

Examples of skills
development and innovation
support

Synthesis and
recommendations

Findings from previous
stages

Integration of theoretical and
empirical results

Policy recommendations for
Kazakhstan

Note: compiled by the authors

As shown in Table 1, the methodology follows a layered research logic. The literature
review provides the theoretical basis for understanding human capital adaptation in the Al-
driven economy. Policy analysis situates this theoretical framework within Kazakhstan’s
national development agenda. International benchmarking and descriptive quantitative
indicators make it possible to assess Kazakhstan’s digital readiness in comparative and
measurable terms.

Results and discussion. There has been significant recent progress toward developing a
digital economy in Kazakhstan. Progress toward developing a digital economy will have many
implications for human capital development. Through the “Digital Kazakhstan” program,
Kazakhstan is positioning itself as a regional leader in digital innovation. Programs within
“Digital Kazakhstan” include digital education, digital and artificial intelligence, digital
infrastructure, and digital security/cybersecurity. Examples of progress include Kazakhstan’s e-
government performance: Kazakhstan ranked 24th of 193 countries in the 2024 UN E-
Government Development Index and placed among the top 10 in the Online Services Index
[15]. Kazakhstan’s e-government performance represents the availability of well-developed
digital public services and demonstrates that many members of the population now interact with
digital platforms. Additionally, Kazakhstan’s IMD World Digital Competitiveness Ranking has
shown improvement over time, with particular strength in Future Readiness (an indicator of an
economy’s preparedness to adopt or embrace new technologies). According to the 2024 IMD
World Digital Competitiveness Ranking, Kazakhstan demonstrated relative stability and
moderate growth in terms of digital competitiveness compared to other surveyed countries.
Over the period 2020-2024, Kazakhstan’s overall digital competitiveness rank showed
variability but generally remained in the top 35 out of 67 surveyed economies, with a 2024
digital competitiveness score of 34 [14]. As a result of these investments in human capital, there
are increased opportunities for citizens to develop digital competencies, including digital
literacy. Kazakhstan’s leaders emphasize that it is the people who drive societal
transformations, and therefore emphasize education and talent development as foundational
elements of their digital strategy [2].

To show how far Kazakhstan has progressed in using technology for long-term public
governance, Table 2 presents trends in key e-government indicators for Kazakhstan from 2010
to 2024. In addition to illustrating the extent to which Kazakhstan’s institutions are being
transformed through technology, these indicators also show the owverall structure of the
environment in which people can develop their human capital to compete in a digital economy.
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Table 2 — E-government indicators for Kazakhstan from 2010 to 2024

Indicator 2010 2012 2014 2016 2018 2020 2022 2024
E-Government
Development Index | 0.55782 | 0.68438 | 0.72827 | 0.72499 | 0.75970 | 0.83750 | 0.86280 | 0.90093
value

Online Service
Index value
Telecommunication
Infrastructure Index | 0.17969 | 0.35546 | 0.57488 | 0.56677 | 0.57230 | 0.70240 | 0.75200 | 0.92353
value
Human Capital
Index value
Note: compiled by the authors based on the source [16]

0.52698 | 0.78431 | 0.74803 | 0.76812 | 0.86810 | 0.92350 | 0.93440 | 0.93903

0.96773 | 0.91337 | 0.86190 | 0.84010 | 0.83880 | 0.88660 | 0.90210 | 0.84029

Table 2 illustrates the progress Kazakhstan has made in transforming into a digitally
enabled society during 2010-2024. The E-Government Development Index (EGDI) has risen
from 0.55782 in 2010 to 0.90093 in 2024.

At the next stage, the E-Government Development Index (EGDI) 2024 is analyzed in
comparison with the world leader, Denmark, and the regional leader, Singapore. Since
Kazakhstan is identified as the sub-regional leader, this comparison makes it possible to
evaluate its digital government performance both within its immediate regional context and
against the highest global benchmarks.

Table 3 — Kazakhstan’s E-Government Development Index in comparison with global and regional leaders, 2024

Indicator Value Description

Kazakhstan EGDI, 2024 0.9009 Kazakhstan belongs to the group of countries with a
very high level of e-government development.

World leader: Denmark 0.9847 Denmark demonstrates the highest global level of e-
government development.

Region leader: Singapore 0.9691 Singapore is the leading country in the broader regional
comparison.

Subregional leader: Kazakhstan 0.9009 Kazakhstan is the leader in its sub-region.

Note: compiled by the authors based on the source [16]

The 2024 e-Government Development Index demonstrates Kazakhstan’s relatively
strong position in digital governance. Kazakhstan’s EGDI value reached 0.9009, placing the
country among countries with a very high level of e-government development and establishing
it as a subregional leader. By comparison, global leader Denmark recorded an EGDI value of
0.9847, while Singapore, a regional leader, achieved 0.9691.

Figure 1 presents a comparative visualization of Kazakhstan’s key e-government
development components in 2010 and 2024. By comparing the Human Capital Index, Online
Service Index, and Telecommunication Infrastructure Index, the figure highlights the main
structural shifts that have taken place in the country’s digital transformation trajectory.
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Figure 1 — Radar charts of Kazakhstan’s e-government development components in 2010 and 2024

Note: compiled by the authors based on the source [16]

Figure 1 shows that Kazakhstan’s e-government development profile changed
significantly between 2010 and 2024. The most notable progress can be observed in the Online
Service Index and the Telecommunication Infrastructure Index, both of which increased
markedly over the period. In contrast, the Human Capital Index remained relatively high in both
years but did not demonstrate equally strong growth.

The next indicator considered in the analysis is the E-Participation Index 2024, which
reflects the extent to which digital technologies are used to engage citizens in public decision-
making, consultation and interaction with government institutions. In the context of human
capital adaptation, this indicator is important because digital participation demonstrates not only
the availability of online services, but also the population’s capacity to use digital channels for
communication, access to information and civic engagement.

Table 4 — E-Participation Index, 2024

Indicator Value / Rank Description

Kazakhstan E-Participation Index, 0.8493 Kazakhstan demonstrates a high level of digital

2024 participation.

Kazakhstan rank, 2024 27th Kazakhstan is among the relatively strong performers
globally.

World leader: Ukraine 1.0000 Ukraine achieved the maximum E-Participation Index
value in 2024.

Regional leader: Japan 0.9863 Japan demonstrates one of the highest levels of digital
participation in the region.

Sub-region leader: Kazakhstan 0.8493 Kazakhstan is the sub-regional leader.

Note: compiled by the authors based on the source [16]

The data presented in Table 4 demonstrate that Kazakhstan has achieved a high level of
e-participation, with an index value of 0.8493 and a global rank of 27th in 2024. Its position as
the sub-regional leader confirms the country’s strong role in digital public governance within
Central Asia. However, comparison with Ukraine, which reached the maximum value of
1.0000, and Japan, with a value of 0.9863, indicates that Kazakhstan still has room to improve
the depth and inclusiveness of digital citizen engagement.
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Figure 2 — The dynamics of Kazakhstan’s E-Participation Index

Note: compiled by the authors based on the source [16]

The dynamics of the E-Participation Index demonstrate an uneven but generally positive
trajectory. The country moved from a very low value of 0.1034 in 2003 to 0.8493 in 2024,
indicating substantial progress in digital citizen engagement over the past two decades.
However, the trajectory has not been linear: Kazakhstan reached a particularly high position in
2012, ranking 3rd globally with a value of 0.9474, but later experienced fluctuations in both
rank and index value.

Although Kazakhstan demonstrates strong results in e-government and e-participation,
these indicators do not fully capture internal differences in access to digital opportunities. For
this reason, it is important to examine the urban—rural and gender dimensions of Internet access
and use. In the context of an Al-driven digital economy, Internet access is a basic precondition
for participation in online education, digital public services, reskilling programs, remote work
and Al-related learning. Table 5 presents selected indicators of Internet access and use in
Kazakhstan in 2024.

Table 5 — Urban—rural Internet access and use in Kazakhstan, 2024

Indicator Urban Rural Female Male
Households with Internet access at 978 95.4 i i
home, %

Individuals using the Internet, % 94.4 91.7 92.6 94.2
Note: compiled by the authors based on the source [17]

Table 5 demonstrates that Kazakhstan has reached a high level of basic Internet access
and use. The urban-rural gap is relatively small: 2.4 percentage points for household Internet
access and 2.7 percentage points for individual Internet use. The gender gap is also limited, with
Internet use reaching 92.6% among women and 94.2% among men. However, for human
capital adaptation to the Al-driven economy, the key issue is no longer only basic access, but
meaningful digital inclusion. Rural residents and some social groups may still face
disadvantages in terms of connection quality, access to Al-related learning, digital skills training
and participation in high-value digital employment. Therefore, digital inequality in Kazakhstan
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should be understood as a qualitative gap in access to advanced digital opportunities rather than
merely as a lack of Internet connectivity.

One of the most significant findings is that Kazakhstan has successfully integrated Al
and digital competencies into its education system. Prior to 2025, all 93 accredited universities
in Kazakhstan were required to offer Al as part of their curricula. The adoption of Al as a
compulsory course topic at all accredited universities in Kazakhstan occurred rapidly, with the
number of universities offering Al courses increasing from 15 in 2024 to 93 in 2025. The
implementation of mandatory Al coursework across all 93 accredited universities in Kazakhstan
was supported by partnerships with global technology companies (such as Google) and was
mandated by a top-down directive to ensure that higher education institutions provided students
with basic Al literacy and skills. In addition to implementing mandatory Al coursework across
all accredited universities in Kazakhstan, 20 universities developed 25 specialized academic
tracks for students interested in Al and related digital disciplines [2]. Implementing these
specializations addresses the need to equip future talent with a sufficient foundation in Al
knowledge and skills upon graduation. School-based programs such as “Al-Sana” (also referred
to as “Al-Sana” in some sources) aim to engage up to 100,000 students in high-tech and
innovation activities at a young age. In addition to “Al-Sana”, initiatives such as “Qazaq Digital
Mektebi” are providing digital schooling for students at the primary and secondary levels. The
creation of creative technology centers, such as the TUMO Center for Creative Technologies in
Astana (for students aged 12-18), also provides students with the opportunity to gain practical
experience with digital tools and creative technologies outside the classroom. These efforts are
examples of a proactive approach to adapting human capital formation to meet technological
trends [2].

In addition to investing in education and talent development, Kazakhstan is creating a
favorable environment for the development of its digital infrastructure and regional
technological integration. Analytical research reports indicate that Kazakhstan is implementing
several national initiatives, including the Al SIIkKNET concept. The Al SIIkKNET concept aims to
enable Kazakhstan to become a digital hub in Central Asia by leveraging Al-based platforms
for data exchange and the development of innovation ecosystems. The Al SIlkNET concept
demonstrates that sustainable digital transformation requires not only the development of the
technological infrastructure necessary to support the digital economy but also a workforce
capable of operating and scaling the systems developed as part of this process [17].

One key challenge is the existing shortage of skilled personnel in a number of in-
demand industries. Research into the developing digital labor market in Kazakhstan has shown
a high demand for programmers (e.g., Python and Java), data analysts, cybersecurity specialists,
and DevOps engineers. As the digital labor market evolves, job postings are increasingly
focused on individuals with both the technical expertise to perform tasks in these areas and the
soft skills to work successfully in a team [2].

Comparative analysis of international experience. To better understand how
Kazakhstan’s digital transformation approach compares with the global trend of countries
successfully navigating technological disruptions — for example, South Korea, Estonia, and
Singapore — all three countries have placed strong emphasis on early-stage STEM education,
widespread digital literacy, and flexible lifelong learning opportunities.

To strengthen the international comparative component of the study, Kazakhstan’s
approach to human capital adaptation is compared with selected international cases: Estonia,
South Korea and Singapore. These countries were selected because they represent different but
relevant models of digital transformation. Estonia is a small digital state with advanced e-
government and early integration of digital skills into education; South Korea represents a
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technology-intensive economy with strong links between Al policy, industry and education;
Singapore demonstrates a highly coordinated national Al strategy focused on talent
development, innovation and public-sector transformation. The comparison is based on several
parameters relevant to human capital adaptation: digital readiness, Al education, lifelong

learning, labor market orientation, institutional coordination and digital inclusion.

Table 6 — Comparative dimensions of human capital adaptation to the Al-driven digital economy

Parameter Kazakhstan Estonia South Korea Singapore
Digital Strong e-government Advanced digital Strong digital Smart Nation
readiness and e-participation; sub- | state; 2nd globally in | infrastructure and ecosystem and

regional leader in 2024. | EGDI 2024. technological advanced digital
capacity. services.

Al education | Al integration in Al Leap 2025 Al literacy is part of | National Al Strategy
universities; Al-Sana introduces Al tools national education 2.0 focuses on Al
expands Al literacy. in education. policy. talent and adoption.

Lifelong Al-Sana and Tech Orda | Digital competence Lifelong learning SkillsFuture supports

learning support digital is developed through | supports Al literacy continuous workforce
reskilling. lifelong learning and | and occupational transformation.

teacher training. reskilling.

Labor market | Demand for Digital skills support | Al policy is aligned Talent policy is

coordination

universities and Astana

state institutions and

government, industry

orientation programmers, data the public sector and | with industry and linked to business,
analysts and innovation economy. | higher education. research and
cybersecurity innovation needs.
specialists; skills
mismatch remains.

Institutional State programs, Education, digital Al policy links Centralized Al

governance through

aCCess.

occupational groups.

Hub support digital PPPs are and education Smart Nation and

transformation. coordinated. reform. national Al strategy.
Digital Basic Internet access is | Inclusion is Access to Al Inclusion is promoted
inclusion high, but regional supported through education covers through skills

quality gaps remain. school technology different programs and digital

public services.

Note: compiled by the authors based on the source [15]

The international comparison demonstrates that Kazakhstan shares several priorities

with advanced digital economies: development of digital public infrastructure, integration of Al
into education, expansion of reskilling programs and stronger institutional coordination.
However, Estonia, South Korea and Singapore show that successful human capital adaptation
requires a long-term and systemically coordinated approach. Estonia emphasizes early digital
and Al education; South Korea links Al skills with industrial needs and lifelong learning;
Singapore integrates Al talent development into a national innovation strategy. Kazakhstan has
created a strong foundation through e-government, Al-Sana, university-level Al integration and
digital skills programs, but further progress depends on the quality of implementation, regional
inclusion and the alignment of education with labor market demand.

Recommendations for Kazakhstan

Based on the previous analysis, the following practical recommendations are made to
enhance human capital’s adaptation to a digital economy powered by Al in Kazakhstan.

Firstly, there needs to be regular updates to the curricula of educational institutions in
Kazakhstan in line with technological progress. As part of this recommendation, the curriculum
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should increase the amount of material on Al; also, interdisciplinary programs (such as
combining computer science with other subjects) may be developed.

Secondly, measures to promote ongoing worker training should be implemented. This
can be achieved by expanding publicly funded reskilling programs such as Al-Sana and Tech
Orda. These programs need to offer flexible training opportunities (e.g., online courses) and
should include both hard and soft skills (e.g., digital communication and project management)
to enhance flexibility.

Thirdly, public-private partnerships can be used to develop additional digital skills for
the workforce. The private sector has many opportunities to contribute to digital skills
development by partnering with students and faculty on collaborative projects. In addition,
Kazakhstani tech companies and startup organizations in the Astana Hub can establish
relationships with universities to mentor students and help develop talent.

Fourthly, another challenge that needs to be addressed is to minimize or reduce the
digital divide (based on gender, urban/rural, and language). For example, the content needs to
be in Kazakh and Russian (not just English).

Conclusion. The digital economy requires an abundance of successful, innovative, and
adaptable human capital. Therefore, this study aimed at analyzing how Kazakhstan, a
developing country undergoing rapid digitalization, is transforming its human capital to address
both the challenges and opportunities presented by the digital economy. Using theoretical
analysis and reviewing relevant literature, we found that, to adapt human capital to the demands
of the digital economy, employees require continued skill acquisition, the integration of new
technical and soft skills, and supportive education and policy systems that encourage skill
acquisition. As the example of Kazakhstan shows, the country responded proactively to the
demands of the digital economy: Kazakhstan integrated digital and Al skills into its national
education system; developed numerous large-scale employee training programs; and
transformed the institutional framework of education and employment to support innovation
and the use of technology. Already, Kazakhstan’s efforts have led to some positive
developments: the country has achieved higher global rankings in digital readiness than before,
and the emergence of a burgeoning tech industry suggests that Kazakhstan’s workers are slowly
being trained to operate in the digital economy.

However, the analysis shows that adapting human capital to the requirements of the
digital economy is a long-term, ongoing process. A number of challenges remain to be
addressed, among them the gap in specialized knowledge and skills required by many digital
industries; the unequal availability of training and educational opportunities; and the need for a
significant cultural shift in how employees view themselves and their roles in the workplace.
Some examples of the positive actions Kazakhstan is taking include the launch of Al-Sana (a
project designed to provide Al-related skills training to one million citizens) and the integration
of Al training in the curricula of all universities in the country.
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KACAH/IbI UHTEJLIEKTTIH JAMYbI )KAFJATIBIHIA KASAKCTAHHBIH IU®PJIbIK
SKOHOMUKACBIHA AJJAMH KAITUTAJIBIH BEUIMIEJIYI

A.T. Epumnawesa’, A.M. Muipzaxmemosa
an-Dapabu amvinoagvl Kazax ynmmuolx yHusepcumemi, Aimamel, Kasaxcman

Tyiiin. byn maxanaoa scacanOsi unmennekmmiy xkemezimen Kazaxcmanuvly adamu KanumanblHblY
yupnvix dxonomuxaza oeiimoenyi Kapacmuipvinasl. L{ugdpavix mpanchopmayus eybex Hapwvivii 032epmin,
mek Kaciou Oinimee eaHa emec, COHbIMEH KaAmap HCYMbICULbLIAPObIY Y30IKCI3 0Ky Jicone Oellimoeny Kabitemine
de KoubLiamuvlH mananmapovl apmmuipaosl. OKblmy JHcyuecin damvimy, yKimem, Oinim 6epy oicone OusHec
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apacviHOagbl bIHMBIMAKMACMbIKINGL HL2AUMY HCIHE UHHOBAYUSIILIK OPMAHbL KOAOAY OOUbIHWA YCHIHBICAD
YCHIHbLIAObL.

Tyitinoi cezdep: adamu Kanuman, Yu@prol IKOHOMUKA, MHCACAHObI UHMeENIeKm, Oeuimoeny,
yugpaauowipy, 0a2owiiap.

AJATITAIIAS YEJTOBEYECKOI'O KATIUTAJIA K IU®POBOM YdKOHOMMKE KA3BAXCTAHA B
YCJOBUAX PAZBBUTHUA UICKYCCTBEHHOI'O HHTEJUVIEKTA

A.T. Epumnamesa*, A.M. Muvipzaxmemosa
Kazaxckuil hayuonanwvhwitl ynusepcumem umenu anb-Papadu, Armamer, Kasaxcman

Pezrome. B cmamve paccmampusaemcs adanmayus yerosedecko2o kanumana Kazaxcmana x yciosusim
Yupposoll  IKOHOMUKY, — pA3GUEAIOWENiCSl  NOO  GIUAHUEM  UCKYCCMEeHHo20 — unmennekma.  Lugposas
mpancghopmayus MeHsiem pulHOK mpyod U nogvluiaem mpebosaHus He MoabKo K NPOYecCUOHATbHBIM 3HAHUSM, HO
U K CnocobHocmu pabomHUKO8 K HenpepuleHomy obyuenuro u adanmayuu. IIpednodicenvi pexomenoayuu no
pazeumuio  cucmemvl 00V4eHUsl, YKPENACHUI0 COMPYOHUHECMBA MenHcoy 20CyOapcmeom, o0bpazosanuem u
OU3HecoM, a makaice NoO0epICcKe UHHOBAYUOHHOLL CPeObl.

Knrouesvle cnosa: wuenoseueckuil Kanumain, yugposas KOHOMUKA, UCKYCCMGEHHbIU UHMeILIeKN,
aoanmayus, yugposusayus, HA8bIKU.
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