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Abstract. The purpose is to analyze the transformation of human capital
under the influence of digitalization, automation, and the introduction of
artificial intelligence, with special attention to the changing requirements for
professional competencies and the formation of the concept of digital human
capital as a new paradigm in the knowledge economy. Methods - a comprehensive
methodological approach is employed, incorporating statistical data analysis,
content analysis, and comparative analysis. Results - the key factors of human
capital development are highlighted here: digital and "soft" skills, continuous
learning, emotional intelligence, and the ability to adapt quickly. The data
of international organizations (UN, World Bank, OECD) on the current state
of human capital and the human development index in various countries are
analyzed. Recommendations on reforming the educational system, corporate
training, and government policy in order to build sustainable human potential
are proposed. Conclusions - In the context of the modern digital economy, a new
paradigm of human capital has emerged - digital human capital, which requires
new assessment and development. There is a need to adapt educational,
corporate,and government strategies to supportthe formation and enhancement
of competencies that are in line with the challenges of the digital age.

Keywords: human capital, digital technologies, soft skills, innovation, knowledge
capital, jobs.

Introduction

In the context of rapid digitalization and technological transformation, human capital is
becoming a key resource for sustainable economic development. Modern changes in the labor
market require not only new technical knowledge, but also the ability to adapt, critical thinking
and continuous learning. Under the influence of automation, artificial intelligence, Big Data and
digital platforms, not only the content of professional competencies is being transformed, but
also approaches to education, personnel management and the formation of an institutional
environment.
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From Skills to Innovation: The Evolution of Human Capital in the Age of Technology

The concept of human capital dates back to the works of Theodore T. Schultz (1961) and
G. Becker (1964), where the economic value of investments in education and health was
emphasized. Subsequently, the research of J. Stiglitz (2012), James J. Heckman and Tim Kautz
(2012), and other authors expanded the theoretical framework by adding factors of social
inequality, emotional intelligence, and the role of soft skills. In recent years, researchers have
focused on the digital component of human capital (Brynjolfsson & McAfee, 2014; Acemoglu &
Restrepo, 2019), as well as on changing employment patterns in the face of technological shifts
(Autor, D.H., 2015; World Economic Forum, [WEF], 2023).

Literature review

In international practice, the development of human capital is considered as a comprehensive
task requiring coordination of efforts by the state, educational institutions and business. The
reports of the World Bank and the OECD emphasize the need to adapt educational strategies to
the realities of the digital economy, investment in digital literacy and staff retraining (The World
Bank Group, 2018; OECD, 2023).

At the same time, the issues of digital transformation of human capital are becoming
increasingly relevant in the Republic of Kazakhstan. Research (Omar, A.D., & Shildibekov, Y. Z.,
2019; Turekulova, A.N., Arystanbayeva, S.S., & Chereyeva, V. T, 2023) shows both positive trends
and existing risks, from digital inequality to a shortage of qualified personnel.

The object of this research is human capital as a set of knowledge, skills and abilities in
demand in the modern labor market. The subject is the impact of technological changes
(including automation, digitalization, and the introduction of AI) on the structure, content, and
value of human capital, as well as on the qualifications and competencies of employees in a
rapidly changing economic environment.

The purpose of this study is to analyze the impact of technological changes on the structure
and content of human capital, as well as to identify key competencies needed to adapt to the
digital economy. Special attention is paid to approaches to the development of digital and “soft”
skills, the role of education, corporate training and public policy.

Thus, the analysis focuses on the transformation of human capital as a factor of sustainable
development, innovation and social adaptability in the context of the transition to a digital
society.

Research methods

The present study is aimed at studying the processes of transformation of human capital under
the influence of digitalization, automation and the introduction of new technological solutions.
Within the framework of the work, the author seeks to determine how the requirements for
professional skills and competencies are changing, as well as how the education and personnel
management system can be adapted to the challenges of the digital economy:.

The research questions underlying this study are: How are modern technologies transforming
the structure and content of human capital? What skills and competencies are becoming key
in the digital economy? How can public and private institutions contribute to the effective
development of digital human capital?

The research hypothesis (thesis) is as follows: in the context of technological change, effective
human capital development is possible only with an integrated approach combining digital
skills, soft competencies, continuing education and adaptive educational policy.
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The stages of the study included:

- Analysis and generalization of theoretical approaches to the concept of human capital
(including digital).

- Study of international and national experience in the development of human capital in the
context of digitalization.

- Collection and analysis of statistical data (World Bank, UN, OECD, etc.).

- Interpretation of data in order to develop recommendations for educational institutions
and employers.

Research methods:

Content analysis was used to study scientific publications, strategic documents and reports
of international organizations on human capital.

Comparative analysis was used to compare approaches of different countries to human
capital management and digital transformation.

Statistical data analysis is based on reports from international institutions, as well as data
from the national statistics of Kazakhstan.

This approach has made it possible to identify key areas of human capital transformation
and formulate practical recommendations for adapting educational and management practices
to the digital economy.

Results and discussion

1. Digital human capital: a new paradigm

In modern conditions, human capital is not limited to the traditional understanding of
knowledge and skills acquired through training and professional experience. There is a need to
rethink this category towards digital human capital, including digital literacy, the ability to work
with information, programming skills, data analysis, interaction with A], etc.

Digital human capital also encompasses the ability to collaborate in a virtual environment,
willingness to innovate, and high adaptability to change. It is becoming a key element of the
competitiveness of organizations and states in the era of digitalization.

According to the World Economic Forum report for 2023, employers in the digital economy
attach special importance to such competencies as analytical thinking, technological literacy,
creativity and emotional intelligence (Fig.1).

Top Skills for the Future (WEF 2023)

Analytical Thinking

Technology Literacy

Creativity

Self-learning

Teamwork

Emotional Intelligence

(o] 10 20 30 40 50 60 70 80
Mentioned by (%)

Figure 1 - Most sought-after sKkills of the future according to WEF, 2023
Note: compiled based on the data (WEF, 2023)
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2. Relationship with the Human Development Index (HCI)

Technological developmenthas a directimpact on the components of the human development
index: education, health, and economic well-being. Digital tools improve access to services and
their quality, contributing to the creation of new forms of employment. However, there remains
a high degree of heterogeneity between countries.

According to the United Nations Development Program, the HDI reached record levels in
2023-2024, but there remains a significant gap between highly and low-developed countries
(United Nations Development Programme [UNDP], 2023).

The World Bank has developed a human capital index that evaluates the potential productivity
of future employees based on ideal conditions - complete education and excellent health. The
value of the HDI for a particular country shows how much of the reference productivity a child
born in a given country can achieve today by the time they reach working age. Table 1 illustrates
the contribution of individual components to the overall performance index.

Table 1 - Potential labor productivity of a child born in 2018 (according to the World Bank)

Component A country in the
25th 50th 75th
percentile | percentile | percentile
of the X component, has the following
indicator
1 Component 1: survival
The probability of living up to 5 years 0.95 0.98 0.99
A | Contribution to productivity 0.95 0.98 0.99
Component 2: school
Expected length of schooling (number of years) 9.5 11.8 13.1
Points scored during testing (out of the maximum 375 424 503
possible 600)
2 The number of quality-adjusted school years - 5.7 8.0 10.5
Contribution to productivity
B Contribution to productivity 0.51 0.62 0.76
Component 3: health
3 | The share of children who do not suffer from 0.68 0.78 0.89
stunting
4 | Adult survival rate 0.79 0.86 0.91
C | Contribution to productivity * 0.88 0.92 0.95
The Overall Human Capital Index (AxBxC) 0.43 0.56 0.72

* is compared as the geometric average of the contribution of points 3 and 4 to performance.
Note: compiled based on the data (World Bank, 2018)

For example, according to the HCI, a newborn in Kazakhstan realizes only about 75% of its
production potential. At the same time, the country is showing positive dynamics in a number
of indicators, but faces problems with the quality and duration of schooling.
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3.Education as a strategic factor

The formation of digital human capital requires a review of educational strategies. An important
area is the integration of digital courses into curricula: programming, analytics, cybersecurity, as
well as the development of soft skills through practice-oriented forms of education.

The cooperation of educational institutions with business plays an important role as a source
of relevant content, mentoring support and professional trajectories for graduates.

4.The impact of technological transformations on professions

Automation and artificial intelligence are radically changing the structure of employment.
Professions with a high level of routine operations are at risk of extinction. At the same time,
the demand for IT specialists, engineers, analysts and developers of digital solutions is growing.

Table 2 - The impact of automation on industries (forecast for 2025)

Branch Automation level (%) The risk of displacement of jobs
Production 60-70% High
Logistics and transport 50-60% High
Financial services 40-50% Average
Education 20-30% Low
Healthcare 15-25% Low

Note: compiled based on the data (Schwab, K., 2016)

These changes form the demand for continuing education and retraining systems. Joint
programs between companies and universities are becoming a necessary tool for the sustainable
development of human capital.

5. Digital technologies and innovation potential

The introduction of digital solutions (automation of business processes, Al and Big Data) has a
positive impact on the productivity and innovation activity of companies. The effect is manifested
both in increasing the efficiency of internal processes and in creating new products and business
models. Statistics show that companies investing in research and development (R&D) using new
technologies demonstrate an increase in the level of innovation activity by 15-25%.

Innovative initiatives in IT and agricultural sectors, supported by government programs, are
intensifying in Kazakhstan. The use of drones, IoT, and digital commerce platforms opens up
prospects for both technological and social growth.

6. International practices and comparison

International experience (USA, India, Japan, Scandinavian countries) demonstrates diverse
approaches to the development of human capital. The unifying element is the priority of
digital education, large-scale investments in retraining and strategic planning in the face of
technological change. (WEF, 2023).

Table 3 - Comparison of digital human capital by country (based on HCI and HDI.

Country Human Capital Index | Human Development | Life expectancy [ofbl 06yyeHUs1
HCI* Index HDI?
Norway 0.80 0.961 83,1 18,1
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Switzerland | 0.79 0.962 84,0 17,8
South Korea | 0.73 0.925 83,5 16,5
Kazakhstan |0.61 0.812 70,4 15,2
India 0.49 0.633 70,8 12,2

Note: compiled based on the data (UNDP, 2023; The World Bank,2023)

These data confirm that the formation of digital human capital requires a comprehensive
and systematic policy based on close cooperation between the government, business and the
educational system.

Conclusion

The conducted research has shown that the rapid development of digital technologies has a
profound impact not only on the economy, but also on the fundamental characteristics of human
capital. In the context of digital transformation, traditional approaches to the assessment and
formation of human resources are losing relevance. They are being replaced by the concept of
digital human capital, a dynamic complex of cognitive, communicative and digital competencies
that promote adaptation and innovation.

Digital human capital is becoming a determining factor for competitiveness, sustainable
growth, and technological leadership. Its development requires systemic transformations in
the field of education, corporate training and public policy. The most important condition for
successful transformation is the coordinated interaction of all stakeholders: the government,
business, educational institutions and employees themselves.

In order to effectively develop human capital in the context of technological change, it is
proposed to implement the following areas:

1. Integration of digital technologies into education programs at all levels, including modules
on data analysis, programming, artificial intelligence, and cybersecurity.

2. Development of a lifelong learning system to ensure the flexibility of professional training
and adaptation to the rapidly changing demands of the labor market.

3. Implementation of digital learning management systems (LMS), as well as analytical tools
for personalizing educational trajectories and assessing competencies.

4. Formation of sustainable partnerships between universities, business and the state aimed
at joint development of education programs, practices and mentoring initiatives.

5. Focus on the development of soft skills, including critical thinking, communication skills,
and emotional intelligence as essential elements of digital literacy.

6. Development of a digital learning infrastructure that provides equal access to educational
resources: broadband Internet, equipment, and methodological support.

The evolution of human capital requires rethinking previous models and developing a new
development paradigm focused on flexibility, inclusivity and innovation. The ability of society to
effectively adapt to the challenges and opportunities of the digital age will depend on the nature
and focus of investments in human potential.

Conflict of interest: no conflict of interest.
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0.B. J/lamikapeBa
JLH. 'ymunes amouindarsl Eypasus yammeulk yHusepcumemi, Acmama, Kasakcman

JaFabluiapaaH MHHOBALMSFA JeiliH: TeXHO/IorMsIap AdyipiHaeri ajaMyu KanuTa 1A bIH,
3BOJIIOIUACHI

AnpgaTtna. MaxkcaTbl - nudpiaaHblpy, aBTOMATTaH/bIPY KoHe acaH/Abl UHTEJJIEKTTI eHri3yAiH,
dcepiHeH a/JaMHbIH KalUTallapblHbIH TpaHCcPOopManUsaChIiH TaAAay, K9CiOU GiTiKTI/IK TasanTapbIHbIH
e3repyiHe kaHe 6ijiM 6epy, OU3HECTI )XoHe MeMJIEKETTIK CEKTOp/bl IUPbIK ajlaM KalUuTaJbIHbIH
»KaHa NapaJiurMachl peTiH/ie KaJbIITaCThIPyFa epeKllie Ha3ap ayfapy. O4ICTep — KellleH/[i 9JlicTeMeJIiK
TOCIJI KONAAHBLIABL. OFaH CTaTUCTUKAJIBIK JepeKTepi Taaaay, MasMyH/bl TA/1JAy KoHe Ca/IbICThIpMaJibl
Tajqjay eHrisinai. HaTukesnep — aZlaMHbIH, KallUTa/lbIH AAMbITy/la Heri3ri ¢pakTop/ap aHbIKTAI/bL:
M QPIIBIK )KoHE «KYMCaKy» JaFAblaap, Y34iKCi3 OKbITY, IMOLMOHA/AbIK UHTEJLJIEKT KoHe Te3 6eliMaeny
KabiseTi. XanbiKapaablK yibiMaapabiH (BYY, lynuexysinik 6ank, OECD) apTypJii enfiepaeri afaMHbIH
KallUTaJIbIH X9He a/jlaM JlaMybl UHJIeKCiH Taaaabl. binim 6epy xyleciH, kKacinopbIHapAaFbl OKbITY/Ibl
’KOHe MeMJIeKeTTiK casicaTThbl pepopMasiay 60MbIHIIA YChIHBICTAP KacajAbl, TYPaKThl aJilaM dJieyeTiH
KaJIbIIITAaCThIpy MaKcaTblHAa. KopbIThIHbLIAD - Ka3ipri U QpJiblK 3KOHOMHUKA XKaFalblH/ia )KaHa aZjlaM
KalMTaJbl NapajgurMacsl — LUOPJIbIK aZlaM KaluTajbl KaJbIITachkll, 0J1 KaHa 6arajiay MeH JaMy/bl
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KaxkeT eteni. Lludpabik AsyipfiH makbipysapblHa colKec OiMIKTIMIKTepAl JaMBITY XoHe XKeTingipy
ylIiH 6isiM 6epy, KOPMOPATUBTIK XX9HEe MEMJIEKETTIK CTpaTerUsiap/ibl 6eliMiey KaxeT.

Ty#iH ce3aep: ajjlaMu KanuTas, UUPPJBIK TeXHOJOrHsaap, )KYMcakK, JaFjbliap, UHHOBaLUsIap,
6i/1iM KanUTasbI, )KYMbIC OPbIHJAPbI

0.B. J/lamikapeBa
Eepa3sutickuli HaOYuoHa1bHbIU yHU8epcumem umeru JI.H. ['ymunesa, Acmaua, Kazaxcmau

OT HAaBBIKOB K MHHOBAIIUSM: 3BOJIIIMS Ye€/JI0BeYeCKOro Kalurasjia B k1100).4% TEXHOJIOTUH

AnHoTanus. llesb - aHanu3 TpaHchopMal UM YeJ0BEUECKOTO KalKuTajla Mo BO3eUCTBUEM LU -
poBMU3aL MY, aBTOMaTHU3alMU U BHeJpPEHUs] UCKYCCTBEHHOIO HWHTEJJIEKT3, C OCOObIM BHHUMaHUEM
K W3MEHEHUI0 TpeGOBaHUU K MpodeccHoHaA/NbHBIM KOMIIETEHUUSAM U (GOPMHUPOBAHUIO KOHIENTa
UPPOBOTO YEJOBEUECKOTO KaluTajJa KaK HOBOW MapaJiurMbl B 3KOHOMHKe 3HaHUU. MeToabl -
MCIO0JIb30BaH KOMILJIEKCHBIM MeTOJ0JIOTUYEeCKUIN MOAX0J, BKJIOYAWLMUN aHalu3 CTaTUCTHYECKUX
JlaHHbIX, KOHTEHT-aHa/IM3 U CPaBHUTEJIbHbIN aHa/n3. Pe3y/bTaThl — Bblje/eHbl KloueBble GaKTOPhI
Pa3BUTHS 4YeJIOBEUECKOT0 KanuTaja: NUPpPOBble U «MITKHE» HaBbIKHA, HeNpPepbIBHOE OOY4YEHHE,
3MOLMOHAJIbHBIA MHTEJJIEKT U CIIOCOOHOCTb K OBbICTpOM ajanTauuu. [IpoaHaiu3vpoBaHbl JaHHble
MexayHapoAHbix opranusanuii (00H, Bcemuproro 6anka, OECD) o Tekyl1eM COCTOSIHUU YEJI0BEYECKOT0
KalKTaJla U MHJEeKCe YeJI0BeYeCKOTro pa3sBUTHS B pa3/IMUHBIX CTpaHax. [IpesioxeHbl peKOMeHJaluu
no pepopMUPOBaHUIO 06PAa30BaTEJbLHON CUCTEMbI, KOPIOPATUBHOTO 00YYEHHUS U TOCY/lapCTBEHHOU
IOJIMTUKH B LieJisiX GOPMHUPOBaHUSA YCTOMYHUBOIO YeJI0BeYeCKOro NoTeHyana. BeIiBoAbl — B yC10BUAX
coBpeMeHHOW UPPOBOM IKOHOMUKH cPopMHUpOBaIach HOBAs NapajurMa yesj0BeYyeCcKOro Kanuraja
- qubpOBON UYesIOBEYECKUH KaluTaj, KOTOPbIA TpebyeT HOBOM OLIEHKU U pa3BUTHsS. Bo3HukaeT
Heo6X0AUMOCTb afalTalui 06pa3oBaTe/IbHbIX, KOPIOPAaTUBHBIX U [OCYylapCTBEHHbIX CTpaTerun As
nozJep>xku GOpMUPOBAHUS U NOBBILIEHWS] KOMIETEHL UM, COOTBETCTBYIOLIMX BbI30BaM LUPPOBOU
3MOXH.

Kiio4yeBble c/10Ba: yesioBe4eCKUH KanuTaJl, LUQPOBbIe TEXHOJIOIMU, MATKHMEe HaBblKH, MHHOBAILMY,
KaluTa/l 3HaHUM, pabouue MecTa.
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