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STRUCTURAL TRANSFORMATION OF EMPLOYMENT IN THE CONTEXT OF ARTIFICIAL
INTELLIGENCE DIFFUSION

The rapid diffusion of artificial intelligence technologies has intensified discussions about their implications for
employment and workforce development. This study investigates the main directions of labor market transformation
associated with Al adoption. The research is based on a review of international scholarly literature and an analysis
of statistical and analytical reports produced by organizations such as the World Economic Forum and the
International Monetary Fund. By comparing evidence from different countries and sectors, the study identifies the key
mechanisms linking Al and employment, including automation of routine tasks, productivity improvements, and
changing skill requirements. Particular attention is given to employment polarization, income inequality, and the
evolving role of human capital in the digital economy.

The findings demonstrate that Al does not lead to a simple reduction in employment but contributes to complex
structural transformations characterized by the simultaneous creation of new jobs and the displacement of existing
ones. The net effect depends on institutional adaptation, workforce reskilling, and national policy responses. The case
of Kazakhstan is analyzed to illustrate regional dynamics and readiness for Al-driven transformation.

Keywords: artificial intelligence, labor market, employment structure, technological change, automation, skills
transformation, income inequality, human capital, digital economy, Kazakhstan.
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Introduction. The rapid development and diffusion of artificial intelligence technologies have
become one of the most significant drivers of structural transformation in the global economy. Al is
increasingly integrated into production processes, service delivery, and decision-making systems,
fundamentally altering the nature of work and the organization of labor markets.

The relevance of this study is oGycmosnena growing concerns regarding the impact of Al on
employment, including job displacement, changes in skill requirements, and increasing inequality.
Historically, technological revolutions have most affected physical work (the work done by humans using
their hands), whereas Al continues to expand the use of automation into new areas of cognitive and non-
routine tasks and thus transform how people perform jobs.

Furthermore, Al also creates hew economic opportunities by increasing productivity (the amount of
work that can be done in a specific period), creating new job types or new versions of existing job types,
and generally expanding the overall size of the economy. Thus, Al has two relevant effects upon
employment rather than just eliminating jobs.The purpose of this study is to analyze the structural changes
in employment caused by the spread of artificial intelligence, identify key mechanisms of transformation,
and assess their implications for labor markets, including the case of Kazakhstan.

To achieve this goal, the study addresses the following objectives:

—to review modern theoretical and empirical approaches to assessing AI’s impact on labor markets;
—to analyze global trends in employment transformation;
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—to identify key risks and opportunities associated with Al diffusion;
— to assess national features of Al-driven labor market transformation using Kazakhstan as an example.

Literature review. Contemporary research demonstrates that artificial intelligence (Al) is a key driver
of labor market transformation, influencing labor demand, employment structure, and income distribution.
In the academic literature, this impact is examined through the lenses of labor substitution, productivity
growth, and structural economic change.

One of the central areas of research is the analysis of AI’s impact on labor demand. In the study by
Hampole et al., it is shown that tasks with a high degree of exposure to Al are associated with a decline in
demand for the corresponding skills, reflecting the substitution effect of technology [1]. At the same time,
overall employment levels change only marginally, as productivity gains and business expansion partially
offset the reduction in labor demand [1, p. 2].

Additional empirical evidence is provided by Massenkoff and McCrory, who introduce the concept of
“Al exposure.” The authors note that occupations with higher levels of exposure to Al exhibit slower
employment growth; however, no significant increase in unemployment is observed at the current stage [2].
This indicates the gradual nature of AI’s impact on the labor market.

An important aspect is the redistribution of tasks within occupations. As demonstrated by Hampole et
al., Al primarily affects specific tasks rather than entire occupations, allowing workers to reallocate their
efforts toward less automatable functions [1, p. 4]. This mechanism mitigates the negative effects of
automation and highlights the complementary nature of human-technology interaction.

Considerable attention in the literature is also given to structural changes in employment. According
to Drydakis, the adoption of Al contributes to the creation of new jobs associated with digitalization and
automation, while increasing demand for highly skilled workers [3]. At the same time, the risk of
displacement rises for workers engaged in routine and low-skilled activities, thereby intensifying labor
market polarization [3, p. 2].

The issue of polarization is closely linked to changes in income distribution. Gu and Wang identify
key mechanisms through which Al affects inequality, including skill-biased technological change and the
substitution of labor with capital [4]. As a result, demand for high-skilled labor increases, while the
importance of medium- and low-skilled labor declines, leading to widening income disparities [4, p. 1-2].

Another important line of research concerns the transformation of human capital. Pelau et al. argue
that while Al enhances labor efficiency, it may also lead to a decline in cognitive abilities and the
development of technological dependency [5]. This underscores the need to adapt education systems and
develop skills aligned with the requirements of the digital economy.

Thus, the analysis of the scientific literature shows that the impact of Al on the labor market is complex
and contradictory. On the one hand, Al contributes to productivity growth and job creation; on the other
hand, it intensifies labor substitution processes and inequality. The overall effect depends on the balance
between these processes, as well as on the level of adaptation of economic systems and institutions to new
technological conditions.

Main part. At the beginning of 2025, the global economic prospects appear to be a mix of guarded
optimism and lingering worries. The World Economic Forum’s September 2024 Chief Economists Outlook
reveals that while there are signs of global conditions improving, there are also weaknesses that remain.
More than half of the chief economists surveyed (54%) believe that economic conditions will remain stable
in the near term. However, among those expecting a change, more would under current conditions expect
the economy to deteriorate than strengthen.

The performances of the global economy in 2024 were characterized by a decline in inflation and the
rise of an unusually robust economy throughout the period of disinflation. Although the decrease in
inflation, and the looser monetary policy that follows, are reason for some optimism, the slow growth and
political instability in many countries still place them at the risk of economic shocks. Despite multiple
negative adjustments of growth rates in various economies, especially those of developing low-income
countries, the International Monetary Fund (IMF) predicts that the growth rate will stay at 3.2 percent in
2025.

In certain economies, inflation has not only stayed constant, but it has also continued to rise in others.
For example, service inflation is about twice as high as it was prior to the pandemic and is particularly
prevalent in low-income nations. Due to supply interruptions brought on by climate shocks, regional
conflicts, and geopolitical tensions, low-income countries are particularly vulnerable to the growing
inflation.
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One of the main sources of uncertainty is the prospects for economic growth; 42% of the firms polled
anticipate that slower growth will have an impact on their operations. Regional differences exist in the
relative importance of economic threats. Respondents in Eastern and South-Eastern Asia are more
concerned about declining economic activity than those in Sub-Saharan Africa, who mainly highlight
inflationary concerns. In contrast, regulatory issues seem less significant; yet, stricter anti-trust and
competition laws are anticipated to have an impact on corporate practices and employment, impacting an
estimated one in six workers worldwide.
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Figure —1. Demand for generative Al skills*
*Coursera analysis

A significant portion of The Future of Jobs Report (2025) addresses how technology is impacting
employment, including artificial intelligence, and that job loss won't be the only outcome. According to the
World Economic Forum (WEF), 22% of present employment (all formal positions) would be impacted by
changes in employment for jobs produced and jobs lost (or displaced) by 2030. They estimate that 92
million jobs, or 8% of all jobs, will be lost while 170 million new jobs, or 14% of all jobs, will be created.
Thus, there will be a net gain of 78 million jobs (7% of the total number of jobs) across all economies by
2030. At this moment in time, there are two main global demographics shifting in two very different ways:
a few of the wealthier nations are experiencing a decline in their population of working age due to declining
birth rates and longer life spans of the already existing population. They have increased dependency ratios,
adding more stress on those who are already working, and doubts that there will be enough people working
in the long-term. The lower-income nations, on the other hand, may experience a "demographic dividend"
because of their population of young people who will soon enter into the labour market. The two groups
together comprise about an equal share of the world's population of working-age individuals today (49%
lower-income working-age to 51% higher-income working-age), but this is projected to change over time.
Countries experiencing a demographic dividend (i.e., India and countries in Subtropical Africa), will
provide new entrants into the global workforce in 2/3 of the cases. A Future of Jobs Survey shows that 40%
of companies worldwide say that their transformation is driven by the aging/decline of working-age
populations, and 25% are transformed with the growth of working-age populations whereas most developed
economies are dealing simultaneously with both problems.

There are a few countries, specifically Australia, Germany, Japan, etc., which are being affected more
by declining working-age populations. Only a handful of companies working in Sub-Saharan African
countries see transformations due to aging/declining working-age populations (vs. the impact of growing
working-age populations). When it comes to aging populations, companies in these regions have less
confidence about the availability of talent and struggle even more to find qualified talent. On a more
promising note, as companies face declining workforces, 60% of these businesses are placing greater
importance on transitioning current talent to new roles as a means of addressing workforce issues. Similarly,
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some experts predict that developed countries with an aging workforce will increasingly implement
extensive automation systems to help alleviate the declining need for workers.
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Figure — 2. Fundamental demographic shifts*
*According to the World Bank

39% of global employers surveyed believe they will experience this impact in the next five (5) years
compared to 12% who do not see any correlation between these two factors. With the exception of North
America, a greater proportion of employers in every region react to this trend. For instance, 79% of
employers worldwide believe that shifting demographics will lead to more automation, but 67% believe
that shifting demographic trends would lead to more augmentation. In contrast, how effective or otherwise
will various economies and regions be at leveraging any potential dividend they may derive as a result of
changing demographics? According to the World Bank, between now and 2030, an unprecedented (240
million) will be entering into the labor force as young adults. However, in these countries over the next ten
years, only 420 million jobs are expected to be added. Thus, it is hypothesized that 800 million young adults
will find themselves without any viable job opportunity. On the positive side, measurable percentages of
employers surveyed who cite increasing workforce through young adults identify this demographic trend
as a critical factor in their plans and want to accelerate their reskilling or upskilling efforts 92% of those
who will be focusing on these areas before 2030.
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Based on an analysis combining expectations of business respondents searching for growth (both

within their organizations and as part of macrotrends), the ILO's Future of Jobs Report 2025 estimates that
through 2030, based on current forecasts, there will be, through the combination of new job creation and
job loss through macrotrends (which are often correlated with growth of jobs), a total of 22% of today's
total formal jobs which can be defined by noted definitions of formal employment. Job creation through
the creation of new jobs because of macrotrends is estimated to yield approximately 170 million or
approximately 14% of total formal employment today. The job loss associated with this same category
through macrotrends is likely to result in a loss of approximately 92 million or approximately 8% of total
employment today resulting in net job growth between now and 2030 of approximately 78 million (or

pproximately 7% of total formal employment) [9].
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According to the respondents' responses to the Future of Jobs Survey, analytical thinking is one of the
most prized core skills for workers today. Among employers who took part in the Future of Jobs Survey,
analytical thinking rated as the highest priority for seven out of ten firms (70%) listed analytical thinking
as being required by their employees. Resilience, flexibility, and agility also ranked highly and together
with leadership and social influence represent the most important skills that employers will require from
their workforce today; therefore, providing evidence of the importance placed on adaptability, collaboration
and so on, within the core skills of workers in the 21st century, in addition to cognitive skills. The next two
highest-ranking core skill categories are creative thinking, and motivational and self-awareness to rank 3rd,
and the remaining categories include problem-solving and personal resilience are all included within the
top five. The point of this report is to reiterate the significance placed on the agility, creativity, and
cooperative workforce from an employer's perspective - Problem-solving and personal resilience are critical
to the success of a worker in today's work environment [10].

Share of employers (%)
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Technological literacy, empathy, active listening, curiosity (lifelong learning), and talent management
are additional core skills to the ten most critical core skills. Technical proficiency and strong interpersonal
skills, together with emotional intelligence and a commitment to continuing education, exemplify the
importance of having both hard and soft skill sets in order to be successful in today’s workplace. Overall,
while the core skills tend to align fairly closely across a range of industries and regions globally, some
industries/regions show much sharper differences from the overall averages.

India is also carving an important path, leveraging its strong domestic digital public infrastructure —
and sizable human capital — to advance the ‘INDIAai’ mission. The country’s hosting of the 2026 Al
Summit will be an important milestone. Elsewhere in the region, countries including Armenia, Bhutan, the
Maldives, Sri Lanka, and Tiirkiye are strengthening their Al infrastructure, building digital and innovation
ecosystems, and exploring a wide range of different Al interventions and use-cases [11].

A report published by Kazakhstan’s Ministry of Artificial Intelligence measures the country’s
progress in shaping “a new digital reality” driven by Al development. While Kazakhstan leads in Central
Asia on Al adoption, the report acknowledges that the country has a “mid-tier” standing globally.

Kazakhstan now ranks 58th out of 195  nations  surveyed in  the
2025 Oxford Insights Government Al Readiness Index, a 16-spot improvement over 2024’s results,
according to the report. The Oxford Insights index measures governmental readiness to “design, deploy,
and regulate Al.” Kazakhstan’s ranking is above average for emerging-market economies, and compares
favorably with such countries as Russia, Turkey and Malaysia, the report notes.

Data center capacity is set to rapidly expand, despite a deepening water deficit. The country intends
to boost the number of IT racks from 4,000 in 2025 to 20,000 by 2030, and have 10 Tier I1I-1V-type Data
centers operating within five years, according to the report. The government also aims to “achieve 100
percent high-speed internet coverage by 2027,” the report adds [12].
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Figure — 5. Government Al Readiness Index*
*According to the World Bank

The report identifies several problem areas impeding the “scaling [of] Al across the real economy and

building societal resilience for the Al transformation,” including a comparatively low level of corporate
research & development and a lack of “societal readiness” to embrace Al solutions.

216


https://www.gov.kz/memleket/entities/maidd/press/news/details/1149605?lang=en
https://oxfordinsights.com/ai-readiness/government-ai-readiness-index-2025/
https://eurasianet.org/more-bloodshed-along-tajik-afghan-border
https://uptimeinstitute.com/tiers

BECTHMUK Ka3axckoro yHuBepcuTeTa 3KOHOMUKH, PUHAHCOB H MEKIYHAPOIHOM TOpro..iu, 2026 — Ne2 (63)

Table -1
Government Al Readiness Index*
United Russian
Pillar Statesof | China | Japan Israel - Kazakhstan Uzbekistan Kyrgyzstan
: Federation
America
Policy Vision 100 100 100 80 70 70 70 40
Policy 875 875 | 50 | 100 625 100 875 0
Commitment
Compute Capacity 90,92 80,66 50,49 21,14 21,43 7,91 5,84 4,16
Enabling
Technical 89,61 69,2 75,98 79,17 66,6 74,35 62,26 57,59
Infrastructure
Data Quality 94,77 85,21 85,38 87,8 83,67 79,39 73,06 70,06
Governance 75 100 75 100 75 75 74 17,25
Principles
Regulatory
Compliance 90 82,28 85,92 80,76 73,29 54,25 84,25 447
Government
Digital Policy 87,9 41,65 71,86 65,87 66,15 61,2 63,97 12,01
E-Government 97,84 | 5639 | 7357 | 7535 7342 | 8598 64,87 81,68
Delivery
Human Capital 74,56 81,43 81,69 68,31 59,58 72,11 72,95 43,51
Al Sector Maturity 100 67,29 50,8 4554 38,55 11,11 21,01 3,32
Al Technology | g596 | 7774 | 71 | 8651 5448 | 459 45,14 25,88
Diffusion
Societal Transition 56,55 54,69 61,5 55,96 44,25 41,44 42,75 36,27
Safety and Security 100 100 100 66,67 50 33,33 33,33 33,33
Total 88,36 76,27 72,24 71,32 59,57 56,7 56,11 33,28
Rank 1 8 14 16 49 58 62 119

*According to the World Bank

World Bank report showed that approximately 5% of existing jobs positions in Kazakhstan could be
are being displaced in scenarios of widespread and effective implementation of Al. According the Google
study Al is expected changes rather than replacments in many occupations. Around 54% of workers could
experience changes in their job responsibilities through the integration of generative Al tools. Google also
suggests that broader Al adoption may contribute between 0.5% to 2.0% of annual growth in GDP.

One of the important thing is that investment activity in the Al sector has been risen. In Kazakhstan
for instant investments in Al-related ventures exceeded $75 million, compared with $14 million in 2023.
This expansion is a result of growing interest in the creation and marketing of Al technologies.

The establishment of an institutional and legislative framework, the expansion of digital
infrastructure, and the development of digital capabilities among the populace are the three main pillars of
Kazakhstan's national Al policy. According to this concept, the growth of human capital, economic
modernization, and global competitiveness are all significantly influenced by artificial intelligence.

Conclusion.The results of this study indicate that rather than only decreasing the quantity of jobs,
Al is altering the structure of work. Task redistribution, the creation of new occupational positions, and
shifting skill needs are all examples of its effects. International research shows that Al frequently automates
certain jobs while preserving many professions, giving employees and businesses time to adjust to new
technology.

However, labor market changes are not likely to be consistent. It is anticipated that while routine and
repetitive work may lose value, demand for advanced digital and analytical talents would rise. If reskilling
opportunities are not widely available, these trends may lead to increased polarization in employment and

pay.
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The benefits of Al-driven growth will largely depend on workers' capacity to pick up new skills,
even if global projections typically indicate favorable net employment consequences by 2030. As a result,
initiatives for lifelong learning, workforce development, and education systems are becoming more and
more important.

Funding information. This article was prepared within the framework of a grant-funded research
project for fundamental and applied research of young postdoctoral scientists under the “Zhas Galym”
program of the Ministry of Science and Higher Education of the Republic of Kazakhstan (IRN AP25796555)
titled «The Impact of Artificial Intelligence on the Development of Education and the Labor Market:
Conceptual Foundations, Assessment of Effects, and Development of Recommendations».
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JKACAHJIbI UHTEJUIEKTTIH TAPAJYBI dKAFJAVBIHJAFBI 5)KYMBICIIEH KAMTYIbIH,
KYPBLIBIM/BIK TPAHC®OPMALIMSICBI

AnjaTna

3eprreyne xacansl MHTEINIEKTTIH (JKM) SKOHOMHKara KEHIHEH €Hyi JKarJailblHAaFbl JKYMBICIICH KaMTy
KYPBUIBIMBIH/IAFBI ©3TepicTep KapacThIPhUIFaH. XalbIKapaJlblK SMIIMPUKAJIBIK )KOHE TEOPUSUIBIK 3ePTTEYIepre Tajay
Kyprizimin, JyHHeXy3iTiKk SKOHOMHUKANBIK (opyMm, XalmbslKapalblK BadioTa KOPHI JKoHE 0acka l1a XaJbIKapalblK
yHBIMIAp/ABIH CTaTUCTHKANBIK JEPEKTepi MEH aHAJIUTHKANBIK eCENTepiHe CaJbICTBIPMAalbl Talliay JKacajfaH.
OJliCHAMAJIBIK TACIT 9[eOHeTTepre IOy Kacaybl, CATBICTEIPMAIIbI TaJIAay bl XKIHE KYPBUIBIMIBIK-9KOHOMHUKAJIBIK
Tangay 3JeMEHTTepiH yinectipyre HerizgenreH. XXM-aiH eHOeK HaphIFbIHA BIKMAN CTYIHIH HETI3r MeXaHumuaepi
aHBIKTAJIFaH, OHbIH iLIiHJe eHOEKTI alnMacThIpy, eHOEK OHIMALTIrIHIH 6Cyi, eHOeK MIHJIETTepiHiH TpaHC(HOPMAIHSICHI
JKOHE JIaFJbUlapFa CYpaHbIC KYPBUIBIMBIHBIH ©3repyi KapacTelpbuiraH. COHBIMEH Karap, >KYMBICIICH KaMTYyJIbIH
MOJISIPU3aLUSIChIHA, TAOBICTHIK TEHCI3IKKE YKOHE aJjaMH KaruTai TpaHc(hopMalHsIChbIHA epeKIle Ha3ap aylapblIFaH.

Tannay Hotmxkenepi 6oibiHma KU eHrisinyi »KyMbICIIEH KaMTY IbIH jKail FaHa KbICKapybIHa aJIbINl KEeJIMEHTIHI,
KEpiCiHIIe JKaHa >XYMBIC OpPBIHAAPBIHBIH KAJIBINTACYbl MEH JKEKEJIereH MaMaHIBIKTap MEH KbI3MET TYpJIepiHiH
BIFBICTBIPBUTYBIMEH KaTap JKYPETiH Kypleli KYpbUIBIMIBIK TpaHC(hOpMalusapAbl TYBIHIATATHIHBI AHBIKTAJFAH.
JKHBIHTBIK oCepIiH MHCTHTYLMOHAJIBIK OeifiMmeny HeHreiiHe, )KYMBIC KYIIIH KaiiTa maspiay ayKbIMbIHA JKOHE
WITTBIK casicaT epeKIIeTKTepiHe Toyenni ekeHmiri kepcerinreH. CoHbIMEH KaTap, Kaszakcran PecmyOmmkacer
Mmeicanbiaa KM namypraa OaitnaHpICTH TpaHC)OpMaIUsUIapFa OHIPIIEPIiH JaHBIHABIK JCHI el MCH epeKIIeTiKTepiHe
Tangay Kypri3iirex.
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CTPYKTYPHAS TPAHCO®OPMAINIIUA 3AHATOCTHU B YCJIOBUAX PACITPOCTPAHEHUSA
TEXHOJIOI'MI UCKYCCTBEHHOI'O MHTEJLJIEKTA

AHHOTALUA

B nccrnenoBaHny pacCMOTPEHBI CTPYKTYPHBIE H3MEHEHHSI 3aHATOCTH B YCIOBUSAX MIMPOKOTO PaCIpPOCTPAHEHHUS
uckyccrBeHHoro wuHTemekra (M) B skonomuke. [IpoaHanu3npoBaHbl MEXIyHapOIHBIE SMIIMPUYECKHE U
TEOPETHYECKNE HCCIICIOBAHNS, @ TAK)KE BHITIOIIHEH CPAaBHUTEJILHBIHN aHAIN3 MI00ATbHBIX CTATUCTHYECKUX JAaHHBIX U
AQHAIMTHYECKUX OTYETOB MEXIYHApPOIHBIX OpraHM3alMi, BKIOYas BceMHpHBIH 3KOHOMHYECKHH GOpyM H
MexayHapoIHBIH BaMOTHBIN (GoHI. MeTomonorndeckuil MOAXOJ OCHOBAaH Ha COYETaHWHM 0030pa JIMTEpaTypsl,
CPaBHUTEJIBHOI'O aHAJIU3a U JIEMEHTOB CTPYKTYPHO-3KOHOMHUYECKOIO aHalIM3a. BhIABIEHBI KIIFOUEBbIE MEXAHU3MBbI
BiusHUA VI Ha pRIHOK TpyZa, BKIIIOYas 3aMeIleHHe TPY/1a, pOCT MPOU3BOAUTEIIEHOCTH, TPAHC(HOPMAIINIO TPYIOBBIX
3aaa4 1 'BMCHCHHUE CTPYKTYPHI CIIPOCa Ha HABBIKU. Oco00e BHUMaHKE YACICHO MOJIAPU3AINU 3aHATOCTHU, TOXOTHOMY
HEPaBEHCTBY U TPAHC(HOPMAIIUHU YETOBEUECKOTO KalluTaa.

Io pesynbraTam aHanu3a onpezeneHo, uto BHeapenue MM He npuBOIUT K IPOCTOMY COKPAILEHHIO 3aHATOCTH,
a COINPOBOXKIAETCS CIOXKHBIMHU CTPYKTYPHBIMH TpaHC(HOPMALIMSIMHU, CBSI3aHHBIMH KaK C CO3JJaHMEM HOBBIX pabodmx
MECT, TaK U C BBITECHEHHEM OTJEJbHBIX NMpodeccuid U BUAOB JesresbHocTh. [IokazaHo, 4To COBOKYITHBIN (deKT
3aBUCUT OT YPOBHS WHCTHTYIMOHAJIbHOM ajanTaluy, MaciiTaboB IepeKBaMpUKAMKN pabodell cumisl U
0CcOOCHHOCTEH HAalMOHAJIBHOM IOMUTUKH. JIONMONHUTENBHO ITPOaHAIM3UPOBAHBI PErnOHAIbHbIE OCOOEHHOCTH H
CTEINeHb TOTOBHOCTH K TpaHCc(hopMaIusM, o0yciioBieHHbIM pa3sutueM 1, Ha npumepe Pecnyonmku Kazaxcran.
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