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Abstract. In recent times, the growing influence of digital technology has had
profound effects on the world economy. The current impact of digitalization on
economic models, institutional arrangements, and human capital development
differs from previous changes in the structure of production and employment
brought about by automation. The new developments include the increasing
incorporation of artificial intelligence (Al) into production systems, public
governance, education, and labor markets. The objective of this study was to
provide an overview of the theoretical basis of digitalization and Al; provide an
overview of the various approaches to regulating digitalization and Al; and assess
the importance of competence development in the digital economy. This study
employed a comprehensive analytical approach to the topic. It included a review
of academic literature, policy statements, regulatory frameworks, and national
strategies regarding digitalization and Al governance. The results demonstrated
that digitalization in the present day, while continuing the trend toward
computerization and the emergence of platform-based economies, represents a
paradigm shift in the increasing use of Al in systems and processes. Consequently,
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there will be a need to adapt legal and institutional frameworks to protect data
privacy, promote ethical uses of Al, ensure transparency and accountability of
algorithms used in decision-making, etc. The study also revealed significant
differences across countries in the regulatory approaches to digitalization and Al.
Additionally, the results provided evidence of the substantial benefits of acquiring
digital and Al-related competences as a necessary condition for achieving both
sustainable and equitable economic development. As such, it is important to ensure
that digital and Al-related competences are integrated into education systems and
workforce training programs. Such actions would assist in reducing technological
disparities and enable individuals to develop the skills required to effectively
respond to digital transformations. The study provides practical recommendations
for those responsible for policy formulation, educators, and researchers who wish
to improve regulatory frameworks and facilitate the effective inclusion of Al in the
economy and education systems.

Keywords: digitalization; human capital; artificial intelligence; global
economy; digital economy; Al skills
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AnHoTanusi. CoHrbl Ke3fepi UHHUQPIBIK TEXHOJOTHSUIAPIABIH 6CIll  KeJle
KaTKaH ocepi oJIeMAIK S3KOHOMHKara TepeH ocep erTi. Ludpranabipynsin
SKOHOMHKAJIBIK ~ MOJAEIBACPre, HMHCTUTYLIHOHAIABIK KYpPbUIBIMIApFa HKOHE
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allaMM KalMTaJIbIH JaMyblHa Ka3ipri ocepi aBTOMATTaHABIPYABIH CalapblHaH
OHJIIpIC JKOHE KYMBICTICH KaMTy KYPBUIBIMJIAPBIHAAFBI OYPBIHFBI ©3TrepicTepaeH
epekmreneHeni. KaHa ypaicTtepre eHIIpIiC  KYHeJepiHIE, MEMIIEKEeTTIK
Oackapyna, OumiM Oepyze koHe eHOEK HapBIKTapBIH[A JKAacaHIbl WHTEIICKTTIH
(OKW) xeHiHEeH KOIJIaHBUIYHI KaTaabl. by 3epTTeyaiH MakcaThl HUPPIAHIBIPY
MeH XU TeopusnblK HeriznepiHe miony xacay; nudpranasipy MeH JKU-mi
PETTeYIiH OpTYpJi TOCUIIEPiH KapacThIpy; KOHE HUMPIBIK SKOHOMHKAIAFBI
KY3BIPETTUTIKTEP/Il JAMBITYABIH MaHbBI3IBUIBIFBEIH Oaranay Ooifbl. bynm zeprrey
TaKbIPBIIIKA KEIICHAl aHAJUTUKAJBIK TACLIAi KojmaHabl. OFaH akaIeMHUSIIBIK
oneduerrepre, Ccascu MaliMaeMelepre, HOPMAaTHUBTIK 0Oa3amapra  JKoHE
mudpranaeipy MeH JKU-mi 6ackapyra KaTbICTBI YITTBIK CTpaTerusuiapra IOy
Kipai. HoTmkenep KOMITBIOTEpIICHIIpYTe KOHE TUIATPOPMAIBIK YKOHOMHUKAHBIH
naiia OoNybIHA OaFbITTANFAH YPIICTI JKAIFACThIpa OTBIPHIM, Ka3ipri 3aMaHFBI
mudpranaelpy Kyienep MeH nponecrepae KU-ai maiinananyabiH apTybIHIAFb!
MmapaJurMalblK — e3repicTi  OimmiperiHiH  kepceTTi. JleMek, nmepexTepliH
KYIUSUTBUIBIFBIH  KopFay, JKM-mi STHKaNbIK TMaijanaHyIpl UIrepijery, MIemiM
KaObuTIay/la KOJJIAHBLIATHIH alTOPUTMIEPAIH aIIBIKTBIFEl MEH eCeNTLIIriH
KaMTaMachI3 Ty oHe T.0. YIIiH KYKBIKTHIK )KOHE HHCTHTYLMOHAIIBIK 0a3anap bl
Oeifimey KaxkeT Oonaapl. 3epTTey COHBIMEH Karap eNJIepHiH HuPpIaHAbIpy
MEH JKacaHIbl HWHTEUIEKTTI peTTeyre Ke3KapacTapbhlHAaFbl —aiTapibIKTal
albIpMaIIbUIBIKTapAbl aHbIKTaabl. COHBIMEH KaTap, HOTHXKeNep HUQPIBIK JKoHE
’KacaHJbl HMHTEJUIEKTKE KaTBICTBI KY3BIPETTUTIKTEPl alTyablH TYPAKTHl >KOHE
OMINT SKOHOMHMKAIBIK JaMyFa KOJ JKETKi3yJliH aJFBIIIapThl PETiHAET] MaHBI3IbI
apTHIKIWBIIBIKTAPbIH pacTaasl. COHABIKTaH, OU1iM Oepy ’kyHenepi MEH KOCINTIK
OKBITYy OarnmapiamanapbiHa HUQPIBIK JKOHE JKAaCaHAbl WHTEIUIEKTKE KaTBICTHI
KY3BIPETTUTIKTEp/lI MHTErpalusulayJbl KaMTamachl3 €Ty MaHbI3Ibl. MyHaan
OpEeKeTTep TEXHOJOTHSUIBIK TEHCI3/MIKTI a3aiiTyra KOMEKTecel jKoHe agaMapra
mudpiblK TpaHchopManuaFa THIMJI Kayar Oepy YIIH KaKeTTi JaFrabuIapibl
JaMbITYFa MYMKIHIIK Oepemi. 3epTrey HOPMATHUBTIK 0Oa3aHbl JKETLIOIpyre
JKOHE JKacaH/bl MHTEJUICKTTIH SKOHOMHKA MEH OumiM Oepy kyienepiHe THiMIi
MHTETpalMsUIaHYBIH 1IrepiieTyre YMTBUIATBIH cascaTKepliepre, OKbITYIIbUIapFa
’KOHE 3epTTeyIIiIepre MPaKTUKAIBIK YCIHBICTap Oepei.

Tyiiin ce3mep: uudpraHIbIpy; agaMu KamnuTal, >KacaHAbl HWHTEIJICKT;
*ahaHIbIK S9KOHOMHKA; IIU(PIIBIK IKOHOMHKA; )KAaCaH bl HHTEIUICKT JIaFAbLIaphI
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AnnoTanusi. B nociennee Bpemst pactyiuee BInsHUE HU(POBBIX TEXHOIOTHN
OKa3bIBaeT Iy0oKOoe BO3JICHCTBHE HA MUPOBYIO SKOHOMUKY. HblHeHee BiIusHuE
UUGPOBU3ALMHA HAa SKOHOMHUYECKHE MOJACIH, MHCTHUTYILHOHAIbHBIE MEXaHH3MBbI
U Pa3BUTHE YEJIOBEYECKOIO KAlUTANIA OTIMYAETCS OT HMPEABIAYIIHX HU3MEHEHUU
B CTPYKTYyp€ NPOM3BOJCTBA U 3aHATOCTH, BbI3BaHHBIX aBToMarusauuei. Hosble
TEHJICHIIMH BKJIIOYAIOT B ce0si Bce OoJiee MUPOKOE BHEAPEHUE MCKYCCTBEHHOTO
nntennexta (M) B mpon3BoACTBEHHbBIE CUCTEMBI, FOCYAAPCTBEHHOE YIIpaBJIeHUE,
o0pa3oBaHKe U PhIHKK Tpyaa. Llenpro JaHHOTO HccineoBaHus ObIIIO PEACTABUTD
0030p Teopernyeckux ocHOB muppousanuu u MU; npexcraButh 0030p
pa3MYHBIX TOAXOMOB K peryaupoBaHuio nudposuzaumu u MU; u oueHUTH
BRXHOCTb pPa3BUTHA KOMIETEHIMH B 1udpoBoil sKkoHOMUKe. B manHOM
HCCIICOBAHUU HCIIOIb30BAICS KOMIUIEKCHBIM aHAJIUTUYECKUN IOAXOJ] K TEME.
On Brioyan 0030p aKaAeMUYECKOH IUTEepaTypbl, MOJUTHYECKUX 3asBICHUH,
HOPMAaTUBHO-IIPABOBBIX PAaMOK M HAIlMOHAJIBHBIX CTPATE€TMid B OTHOLIEHUHU
ynpasinenus: nudposuzauueit 1 UM. PesynbpraTel mokasaiu, 4TO COBpEMEHHas
uuGpoBU3aALMS, MPOJOIDKAs TEHACHUIUIO K KOMIBIOTEPH3ALMU U TOSBICHUIO
m1aThOpMEHHON SKOHOMUKH, IPEACTABISIET COOO CABHT MapaJUTMbl B pACTyIIEM
ucnons3oBannn MM B cuctemax u mponeccax. CrenoBarenbHO, BO3HUKHET
HEOOXOAMMOCTh AJaNTallid IPAaBOBBIX W HWHCTUTYLMOHANBHBIX PAMOK ISt
3alUThl KOH(QUICHINAIBHOCTH JaHHBIX, COACUCTBHS STHYHOMY MCIOIb30BAHUIO
WU, obecrieuenust Npo3pavyHOCTH U MOJOTYETHOCTH AITOPUTMOB, HCIIOJIB3YEMbIX
[IpU IPUHATUU PELICHU, U T. A. MccnenoBaHue TakyKe BBISBUIO 3HAYUTEIIbHBIC
pasnuyusi MEKAY CTpaHaMM B MOAXOJAaX K PEryJMpOBaHUIO HUPPOBHU3ALMU U
HNU. Kpome ToOro, pes3yibTaTbl MOATBEPIMIM CYLIECTBEHHbIE NPEHMYINECTBA
npuoOpereHuss MUGPOBBIX KOMIIETCHIIMH W KOMIICTCHIIMH, CBs3aHHbIX ¢ WU,
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KaK HEOOXOAMMOTO YCIIOBHUS IS JOCTHKCHHS YCTOWYUBOTO W CIIPABEIINBOTO
SKOHOMHUYECKOTO pa3BUTHSA. TakuM 00pa3oM, BaXHO 0OECIICUUTH HHTETPAITUIO
IU(POBBIX KOMIIETEHIIUH ¥ KOMIIETEHIUH, cBsi3aHHBIX ¢ WU, B cucremsl
00pazoBaHus M MPOTpaMMBbl TIPO(EeCCHOHATEHON TMOATOTOBKU. Taknue ACHCTBUS
IIOMOTYT COKPaTUTh TEXHOJIOTUYECKOE HEPABEHCTBO U MO3BOJIAT JIIOASM Pa3BUTh
HaBBIKM, HEOOXOoauMble [UIsi J(QQPEKTUBHOTO pearupoBaHus Ha U(POBHIS
npeobpazoBanus. VcciaenoBaHue COMEPKUT MPAKTUUCCKUEC PEKOMEHIAINMH IS
JIUT], OTBETCTBEHHBIX 32 pa3pabOTKy MOJUTHKH, IEJAaroroB U HCCIEA0BaTEICH,
JKETAIONUX  YIYUYIIUTh HOPMATHBHO-TIPABOBBIE paMKH W CIIOCOOCTBOBATH
a¢dexTrBHOMY BKIHOUYCHHIO VIV B 9KOHOMUKY M CUCTEMBI 00pa30BaHUsI.
KuaroueBble ciioBa: U poBU3aNNs; YeT0BEUSCKUN KaIUTa; NICKYyCCTBEHHBIN

MHTEJUIEKT; IJI00alibHas SKOHOMHMKA; 1TU(POBasi 3KOHOMHUKA; HaBBIKA B 00JIaCTH
numn

Introduction. Beginning with today’s digitalization, there is an emphasis on
using data as a primary source, building out digital infrastructure, and growing
the number of platform-based entities, including marketplaces, social networks,
and service-based ecosystems. As such, the ways organizations can compete and
create value are evolving (UNCTAD, 2024). Digital transformation concerns how
digital technologies and data are transforming existing and emerging forms of
activity (Zakon, 2015). Therefore, it is critical to develop a digital future that is
trusted and inclusive, and to establish institutions of trust and risk management
(OECD, 2026). Artificial intelligence (Al) is playing a significant part in the
digitalization process. Al can process data, simplify decision-making, and
accelerate product development. As Al evolves, there will be a greater need for
regulations. Regulations would include establishing guidelines and oversight
mechanisms for transparency; setting boundaries and limitations on high-risk
Al use; and protecting human rights (EP&CEU, 2024). The development of a
regulatory system for Al will require a comprehensive governance framework
encompassing principles, soft law, human rights treaties, industry standards, and
risk management standards (OECD, 2019a).

Literature Review. Both digitalization and Al are core elements of the Fourth
Industrial Revolution, thereby creating new production systems, reshaping labor
markets, transforming innovation processes, and influencing sustainability models.
Nonetheless, recent research has shown that there is considerable fragmentation in
how digitalization and Al are conceptualized and analyzed in the current literature.

One of the largest bodies of research concerning the structural influence of
digitalization and Al on employment and organizational economies has been
conducted. In particular, Clauberg (2020) states that Industry 4.0 policy objectives
aim to optimize the use of production systems through cyber-physical systems and
intelligent automation. At the same time, they create significant challenges for labor
markets, including job displacement and structural unemployment. Additionally,
Sima et al. (2020) describe the changes in job profiles and the increasing demand
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for employees possessing digital skills. Although both studies recognize the
significance of re-skilling and education, they essentially adopt a technologically
deterministic view of the relationship between technological change and labor
market transformation.

Conversely, another area of literature views digitalization and Al from a human
capital-centered perspective, focusing on the adaptability of individuals and
organizations. Bryukhovetska et al. (2025) state that, in the context of the digital
economy, human capital develops new strategic attributes including flexibility,
digital literacy, and the capacity to function in decentralized work environments.
This view is additionally supported by Staliarova (2022), who examines national
competitiveness in terms of the development of Al based on indicators such
as venture investments, scientific publications, and digital infrastructure. The
primary difference between the studies presented here and those cited previously
is that they move the focus away from the technological disruption caused by
digitalization and Al and toward the institutional and capability-based explanation
of why economic outcomes are influenced not just by technology, but also by the
quality of human capital and the supporting ecosystem.

Finally, there is a third area of literature that explores the relationships
among digitalization, Al, and sustainability and circular economy (CE) models.
Specifically, Pathan et al. (2023) demonstrate that Al can improve resource
efficiency and enable the implementation of CE, while Waqgas et al. (2025)
empirically validate the positive effects of digital technologies on CE performance
via the means of supply chain integration using PLS-SEM modeling. However, as
indicated above, the majority of the literature within this area tends to examine
the impacts of digitalization on specific sectors or environmentally-related
outcomes without examining the broader institutional and regulatory dimensions
of digitalization.

The aforementioned areas of literature reveal several limitations. Most
importantly, the vast majority of studies of digitalization either have been
examined from a technological viewpoint (i.e., automation and Al adoption), a
human capital viewpoint (i.e., skills and competences), or a sustainable viewpoint
(e.g., waste reduction and energy consumption), and therefore do not provide a
common analytical framework that incorporates all three viewpoints. Moreover,
the institutional and regulatory aspects of Al governance typically are not
addressed within the same context as the economic and behavioral transformations
that occur as a result of the adoption of digital technologies. Thus, there exists a
lack of coherence in the way the digitalization process is viewed. Finally, there is
a relative absence of consideration of the behavioral mechanisms by which digital
technologies affect decision-making, competences, and social interaction.

Therefore, the need for an integrated multilevel analysis framework that
considers the technological system, the behavioral transformations that occur as
a result of digitalization, the development of human capital, and the regulatory
environment of institutions, clearly emerges as a research gap. This study aims to
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address this gap by combining Digital Behavior Transformation Theory, human
capital theory, and institutional economics in order to develop a comprehensive
theoretical framework to evaluate digitalization and artificial intelligence in the
economy.

Materials and Methods. This research draws upon Digital Behavior
Transformation Theory (Rachmad, 2025), which shows that digitalization and
Artificial Intelligence (Al) are systematically changing behavior across all aspects
of society, including organizations and individuals alike. It has been noted that
data-driven systems, algorithms, and Al technologies are doing more than simply
optimizing economic activity. They have also fundamentally changed our thought
structures, decision-making mechanisms, and social/economic interactions.

This theoretical base was strengthened through the use of Human Capital
Theory, which illustrates the importance of knowledge, skills, and competencies
as being the primary drivers of productivity and economic growth. In the
digital economy, Human Capital has evolved to include digital and Al-related
competencies, continuous learning capacity, and behavioral flexibility.

The integrated conceptual model links:

(1) digital technological systems (Al big data, platforms),

(2) behavioral transformation processes (Rachmad, 2025),

(3) human capital development and,

(4) institutional governance structures.

To achieve an adequate level of analysis, quantitative data-based indicators
have been complemented by a qualitative analysis of national digital strategies and
their corresponding policy frameworks. The application of this mixed-methods
approach enables a comprehensive assessment of economic systems at both the
microeconomic and macroeconomic levels through the use of artificial intelligence
and digitalization. According to the World Bank’s Digital Progress and Trends
Report 2025 (World Bank, 2025), there are also notable cross-country differences
in developmental paths of digital progress.

Table 1 — Digital Development Indicators

Internet Digital Platform .. . Overall digital
. Digital skills
Country usage (% | infrastructure | economy a development
population) | development | intensity gap level
United States 92% Very high Very high Low Advanced
European Union 89% High High Low—Moderate Advanced
. . . Rapidly
0,
China 75% High Very high Moderate developing
. . Moderate— .
Kazakhstan 86% Medium Medium High Emerging

Source: World Bank (2025)

The U.S. and EU are among the world’s most digitally transformed economies,
supported by high internet use, well-developed digital infrastructure, and highly
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interconnected platform-based business models (World Bank, 2025). These
countries have achieved much higher levels of digitalization than the majority of
the world’s economies.

China represents a unique form of digitalization. It has the highest level of
platform-economy intensity and the lowest internet penetration among the other
three countries. Therefore, China is developing its digital economy under a
government-driven model that prioritizes scale and technology over access and
skills.

Kazakhstan has a high internet penetration rate (86%) compared to some
developed economies; however, it is still considered to be in an emerging phase
of digital development due to limited digital infrastructure and a large digital
skills gap. Therefore, this finding supports the claim that having access to digital
technologies alone does not guarantee full-scale digital transformation.

Quantitative interpretation of index-based indicators was used in conjunction
with qualitative content analysis of policy documents and strategic programs. The
combination of qualitative and quantitative methods enabled a more holistic view
of how digitalization and Al impacts economic systems at both the micro and
macro levels.

Results. It is necessary to differentiate among the concepts of digitization,
digitalization, and digital transformation. Digitization is the conversion of analog
information into machine-readable formats (OECD, 2026). Digitalization is
the use of digital technologies, data, and connections to develop and innovate
new products and services. Digital transformation describes the far-reaching
implications of digitalization on economies and societies. Thus, knowing what
type of technology an organization uses will help identify how technology is
changing the way businesses operate and whether those changes extend beyond
the adoption of technology itself.

As stated above, studies and research on digital transformation show that it is
more than the use of Information and Communication Technologies (ICTs). Digital
transformation is characterized by the creation of new markets, the emergence of
new forms of doing business based on platforms, changes in employment, and
new ways of generating and sharing value. At present, the digitalization process
is occurring in phases. First, there were phases of computerization and office
automation. Then came the phase of the Internet and platforms. Now we are
entering a data-driven economy, where data is the core.

According to UNCTAD, rapid cross-border data flows and powerful digital
platforms are unbalancing the global value chain. Therefore, the trend of
digitalization is increasingly dependent on international relations and economics.
Powerful digital platforms capture the majority of the value generated from data,
build stronger networks, and make it harder for users to switch to other platforms.
As aresult, large digital platforms gain greater market power. The literature shows
that digital markets grow in size, diversity and user experience. Nevertheless, many
obstacles remain. Digital transformation occurs primarily within existing sectors.
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For that reason, it is difficult to isolate the influence of data, platforms and artificial
intelligence on productivity and welfare. Moreover, it is difficult to determine the
dimensions of the digital economy, either as an independent industry or as a sector
overlapping with others. The lack of clear measurements of the digital economy
creates uncertainty for governments to understand the full economic consequences
of the use of Al and data systems.

In addition, recent UNCTAD reports show that the volume of e-commerce
between 2016 and 2022 increased significantly and, at the same time, the volume
of smartphones, 10T devices and digital infrastructure continue to increase. At the
same time, the ecological footprint of digital technologies grows. Consequently,
the debate around sustainable digitalization is increasing. In conclusion, our
results show that digital transformation simultaneously stimulates economic
dynamism and exerts additional pressure on the environment, thus demonstrating
the necessity for holistic governance strategies.

Finally, our comparison of regulatory systems at the international level
highlights four interrelated levels of governance: ethical principles and soft law;
international human rights obligations; binding regulations; and managerial
standards.

From the level of principles and soft law, the OECD (2019a) and UNESCO
(2021) have played key roles. The OECD’s Recommendation on Artificial
Intelligence sets out seven value-based principles for trustworthy AI. These
principles include transparency, accountability, robustness, inclusiveness and
long-term sustainability. The OECD’s Recommendation provides a common
language for trustworthy Al across jurisdictions. UNESCO’s Recommendation
on the Ethics of Al emphasizes human dignity, fundamental rights, fairness and
human oversight. This supports a human rights-centered approach in the global
governance of Al

From the perspective of international law, the Council of Europe’s
Framework Convention on Artificial Intelligence is a landmark. It is the first
binding international treaty on Al and human rights, establishing standards that
require states to guarantee that Al systems respect democracy, the rule of law
and fundamental rights at all stages. From an economic policy perspective, this
establishes a legal base that will shape national regulations.

The European Union has the most comprehensive binding regulatory system
for AL the Al Act (EP&CEU, 2024). The EU uses a risk-based approach to classify
Al systems into banned, high-risk, low-risk and minimal-risk categories. The EU
considers Al as a part of a broader digital regulatory system. These regulations
form a coherent regulatory system. The U.S. focus on risk management and
flexible policies: the NIST Al Risk Management Framework (AI RMF 1.0)
(National Institute of Standards and Technology, 2023) is a non-binding voluntary
guidance document. It offers guidance to organizations on managing Al-related
risks throughout the lifecycle of an Al system. In 2025, federal policy turned
towards deregulation. Executive Order 14110 was rescinded. Regulatory barriers
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to maintaining Al competitiveness were reduced. Advisory documents, including
the Al Bill of Rights, remain advisory and not binding.

The Chinese regulatory approach is based on a state-centric model. The Personal
Information Protection Law (PIPL) (NPC, 2021) provides strong data protection
for individuals. The PIPL also provides specific provisions governing generative
Al services. The Interim Measures for Generative Al Services (CAC, 2023)
establish the requirements for content control, national security and compliance.
The Chinese model thus illustrates a focus on social stability and the control
of digital infrastructure by the state. At the organizational level, international
standards such as ISO/IEC 42001:2023 (ISO, 2023a) ensure that the governance
principles are implemented practically by organizations. These standards provide a
structured approach to implementing accountability, transparency and continuous
improvement. They connect the macro-regulatory framework to micro-compliance
practices.

Our study of Kazakhstan demonstrates a sequential institutionalization of
digital transformation. Kazakhstan developed a step-by-step approach to digital
transformation and Al governance. The “State Program ‘Digital Kazakhstan’”
(2017) was initiated to promote economic modernization and raise the quality of
life of citizens using digital technologies. The program was concluded in 2022 but
established the necessary basic infrastructure and strategic orientation. A renewed
strategic orientation was then given with the Security Strategy 2023-2029. In
2024, the Concept for Al Development (2024-2029) specified priority areas of
development for Kazakhstan in Al. These priority areas included data ecosystems,
infrastructure development, research capacities, and human capital formation.

A major milestone was the introduction of the Law “On Artificial Intelligence”
(No. 230-VIII) (Zakon, 2025) in November 2025. The Law became effective in
January 2026. This Law institutionalized the regulation of Al governance nationally
and marked the transition from program-based regulation to legal regulation. The
Al governance of Kazakhstan is embedded in a broader legal framework, namely
the Law “On Informatization” (Zakon, 2015) and the Law “On Personal Data and
Their Protection” (Zakon, 2013). The two Laws form the basis of data governance
and cybersecurity standards.

The Decree of the President of the Republic of Kazakhstan declared 2026 as
the Year of Digitalization and Artificial Intelligence. The decree emphasized the
importance of Al policy at the national level and further stimulated the inclusion
of Al in national economic and administrative systems. Evaluations are currently
being conducted at technological, behavioral, institutional and macro-economic
levels. The convergence of regulatory frameworks and competence frameworks
demonstrates that governments and researchers increasingly recognize the close
connection between the governance of Al and the formation of human capital and
institutional design.

Each region has its own distinct regulatory approach. The EU is rights-based.
The US is market-based. China is state-based. Each recognizes the significance
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of data and Al. Kazakhstan is developing a similar approach. It is combining
strategic planning with the establishment of new laws. In summary, the findings
support the view that digital transformation is more than just technological. Digital
transformation is a transformation of the entire economy. The relationship among
regulation, human capital, and technology will therefore determine whether
digitalization leads to inclusive growth or exacerbates inequality on a global level.

Discussion. This research demonstrates that digitalization and artificial
intelligence (Al) have fundamentally changed how economic systems function, and
that this change has not been merely a technological advancement. The research
will be analyzed through a conceptual model that combines Digital Behavior
Transformation Theory (Rachmad, 2025), human capital theory, and institutional
economics, with an emphasis on current global regulatory and geopolitical trends.
Digitization, digitalization, and digital transformation (OECD) represent different
levels of analysis. Digitization and digitalization represent purely technical
processes, whereas digital transformation represents changes in institutions, labor
markets, and the distribution of value. Al systems, according to Rachmad (2025),
perform functions beyond automating tasks; they change the behavior, decision-
making, and adaptation of individuals within the economy.

Therefore, digital environments currently function more like behavioral
infrastructures. Algorithms select the information presented to consumers, direct
what products and services are purchased, determine who is hired and fired, and
increase productivity. Consequently, consumer and business decision-making
is increasingly being influenced by Al. Thus, to fully comprehend the impact of
digital transformation, we must analyze how technology influences human choice.
However, institutional economics indicates that technological change is not free from
regulatory oversight. Legal frameworks, governance standards, and public policy
define the incentives, risk allocations, and market structures. As such, the extent of
behavioral transformation is determined by the nature of the institutional design.

Figure 1 — Dynamics of Digital Transformation
Note: developed by authors
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Figure 1 illustrates the feedback loop of technology, behavior, and institutions.
Behavior creates pressure for new rules on technology. Thus, we will look at the
divergent views of regulatory philosophy and the economic implications of the
same. In comparison of the European Union, the USA, China, and Kazakhstan,
there are divergent views of regulation. Each has different economic implications.

The European Union’s approach to regulating Al is based upon a risk assessment
methodology thatreflectsarights-focused model thatincludesregulation of Al within
the broader data governance architecture. The integrated systems of regulation (Al
Act, GDPR, Digital Services Act, Data Act) prioritize the concepts of transparency,
accountability, and human oversight. Although this may cost more money in
terms of compliance with the EU regulatory structure, it could ultimately increase
confidence in the use of Al, provide greater stability over time, and protect rights.
In contrast, the USA uses a more flexible, market-based approach to regulate Al
The voluntary guidelines of the National Institute of Standards and Technology
(NIST) AI Risk Management Framework (2023) reduce regulatory burdens and
may foster faster innovation; they also may contribute to increased risks and less
equitable accountability.

China’s regulatory approach to Al is state-led and integrates regulation of
Al into national security and content management. A strong central authority
in overseeing Al development and implementation may promote rapid scale-
up and coordination among industries; however, there may be limits to the
ability to promote international standards or the protection of individual rights.
Finally, Kazakhstan’s regulatory approach is illustrative of an adaptive approach
to institutional alignment.

Kazakhstan’s trajectory demonstrates adaptive institutional alignment. The
transition from strategic programs to a formal Al law suggests movement toward
regulatory consolidation. However, its regulatory ecosystem is still in an early
stage of institutionalization compared to the EU. Comparative models of Al
control are presented in Table 2.

Table 2 — Comparative Al Governance Models

European Rights-based, risk- ATl Act, GDPR, High compliance, increased trust,

Union oriented DSA, Data Act harmonized standards

United States | Market-driven, voluntary | NIST Al RMF, Innovation flexibility, potential
risk management executive policies | regulatory fragmentation

China State-centric, PIPL, Generative Al | Coordinated scaling, centralized
sovereignty-focused Measures oversight

Kazakhstan | Hybrid, institutional Al Law, Digital Emerging governance framework,
transition Concepts institutional capacity building

Note: developed by authors

A comparison of the models shown in Table 2 illustrates how different
regulatory strategies can affect country-to-country competition within the global
Al economy. Regulatory fragmentation caused by a lack of coordination on rules
can negatively affect cross-border data flow and digital trade.
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Regardless of the regulatory environment, human capital is the
primary driver of all factors. The increased reliance on advanced digital
skills, knowledge of artificial intelligence (Al), and ongoing learning and
adaptation needs are created through the process of digital transformation.
The behavioral transformation theory provides additional insight into the human
capital theory through its explanation of how digital systems shift the incentives
for acquiring the needed skills for the job. In addition to needing to learn the
new technical skills, workers must be able to adapt their cognitive abilities to the
algorithmic nature of these digital environments.

Lifelong learning has transitioned from being a political talking point to an
unavoidable structural necessity. However, as yet, there are no clear indications
of how Al adoption will impact individuals or groups. While automation may
displace routine jobs, it is likely to create many high-skill jobs. If no policies
exist that enable every individual to acquire the new skills required for the digital
age, then it is possible that the digital transformation could exacerbate income
inequality.

| . Reskilling / Upskilling Al-Enhanced || Inclusive or Polarized
Skill Obsolescence Mechanisms Productivity Labor Market Outcomes
| | . Reskilling / Upskilling Al-Enhanced
Skill Obsolescence Mechanisms Productivity

Reskilling / Upskilling

—  Skill Obsolescence Mechanisms

— Skill Obsolescence

Technological Change

Figure 2 — Human Capital Adaptation Pathway
Note: developed by authors

The data generated in Figure 2 illustrates four potential trajectories of labor-
market adjustment; policy choices can decide if skill upgrading (reskilling) will
generate inclusive growth or labor market polarization.

The economics of large-scale networks, where data is collected and analyzed
by large platforms, increases the power of scale and network relationships. These
larger platforms have an advantage due to their ability to collect and analyze the
behavioral data they are able to collect. Additionally, high barriers to entry, as well
as the use of algorithms to optimize their operations, create a barrier to entry for
competitors.

Therefore, this supports the view of UNCTAD that digital value chains
contribute to an unequal distribution of profit. Developing and middle-income
countries will be challenged to capture economic benefit from the growing number

of data-intensive activities.
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Understanding the causal relationship of the effect-and-cause diagram shown
in Figure 3 to Kazakhstan’s strategy to develop artificial intelligence is necessary
to fully understand how a national strategy to build data systems, research
capabilities, and collaborate with regional actors will affect its ability to capitalize

on the benefits of developing Al
Generation

Platform
Aggregation

Network
effects

Algorithmic
Optimization

Rent
Concentration

Market
Dominance

Figure 3 — Data-Driven Value Concentration Model
Note: developed by authors

Figure 3 shows how feedback loops between data generation and platform
aggregation can make inequalities /asymmetries worse.

Digitalization makes processes more efficient but also uses more energy.
Al training, data centers, and more IoT devices add to environmental pressure.
Because of this, the idea of “sustainable digitalization” is now very important.

Regulations now more often include environmental risk assessments. However,
the economic reasons to use green Al are still not the same everywhere.

Environmental Pressure Sustainability
Digitalization 1 Energy Demand & E-Waste 1 Productivity & Connectivity

Sustainable Digitalization — Policy Intervention

Figure 4 — Digitalization—Sustainability Trade-Off
Note: developed by authors

The trade-off illustrated by Figure 4 highlights the need for effective governance
in order to integrate sustainability metrics throughout the regulation of the Al life
cycle.

Our results demonstrate that successful digital transformation relies heavily
upon the existence of stable institutions. In cases where a country has fragmented
regulations, this fragmentation can lead to reduced levels of trust and cooperation.
Conversely, overly restrictive regulations can impede innovation.

Although the most recent policy changes in Kazakhstan indicate an increasing
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alignment with international standards regarding Al development, naming 2026
the Year of Digitalization and Al will assist in achieving the desired level of
coordination among institutions. Ultimately, however, the success of such efforts
will be determined by the presence of clear regulations and strong enforcement,
and the ability of the public and private sectors to cooperate effectively.

An integration of the Digital Behavior Transformation Theory with both human
capital and institutional economics provides a valuable analytical tool. The theory
illustrates that digital transformation simultaneously involves:

1. Technological (the Al systems themselves),

2. Behavioral (the cognitive adaptations necessary to utilize the technology),

3. Institutional (the regulatory design which facilitates the use of the technology)
and,

4. Structural (market power).

By using a multi-level approach to analyzing digital transformation, researchers
can begin to link micro-behavioral changes with broader macro-governance trends.

Conclusion. Digitalization and Al are changing the economy across both
technology and institutions. Changes in these areas influence labor market
structures, redefine the state’s regulatory and technological roles, and create new
governance needs and requirements for human capital development. The OECD
(2019a) has previously established the need for effective interaction among
technological systems, regulatory frameworks, and competencies to develop a
sustainable digital economy.

Based on previous research (OECD, 2019a), this study demonstrates that
successful digital transformation is based on three interconnected foundations:
Data and Platform Governance; Development of Trustworthy and Legally
Regulated AI Systems; and Formation of Digital and Al-Related Competencies.
Specifically, AI Regulation should take a risk-based approach throughout the
lifecycle of Al systems, with clear differentiation between prohibited practices
and high-risk applications. Additionally, national regulatory frameworks should
align with international human rights standards and the principles of trustworthy
Al, including transparency, accountability, and non-discrimination. The use of
internationally recognized governance and risk management frameworks, such as
the NIST Al Risk Management Framework and ISO/IEC Standards, could support
the operationalization of regulatory requirements at the organizational level.

The study’s results indicate that the development of digital and Al competencies
is a necessary foundation for the long-term resilience of the economy and inclusive
growth. Education and training systems that integrate international competency
frameworks, such as DigComp 2.2 and UNESCO ICT standards, provide a
systematic response to the rapid spread of Al technologies. As well, Labor Market
Policies should account for the increasing demand for digital and data-related
skills, thereby making large-scale upskilling and reskilling efforts a strategic
priority during periods of accelerating technological change.

Today, Kazakhstan is experiencing a turning point in its digital transformation.
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2026 has been declared the Year of Digitalization and Al. The Law “On Artificial
Intelligence” has opened a unique opportunity to modernize the regulatory
framework and industrial strategy. However, the success of this transition will be
dependent on the consistency of institutional reforms, the quality of governance
mechanisms, and the extent of integration into Global Digital Ecosystems.

Finally, the overall contribution of this study is to propose an Integrated
Analytical Framework that incorporates technological, behavioral, institutional,
and human capital aspects of digital transformation. As well, this study is limited
by its conceptual and comparative design. Therefore, future studies should focus
on incorporating empirical and longitudinal data to assess the causal relationship
of Al and Digitalization on Productivity, Labor Markets, and Economic Inequality
across various countries and developmental environments.
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