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ABSTRACT. In the context of the Fourth Industrial Revolution, human capital has emerged as a key driver of economic
growth and innovation. This study aims to analyze the structure and current state of human capital in the Republic of
Kazakhstan in light of the challenges posed by Industry 4.0 and to design a competency map to enhance the innovation
activity of entrepreneurial structures. The methodology includes a comparative analysis of international indicators (HDI,
Gll, IMD, GEM), a review of Kazakhstan’s strategic programs, and a synthesis of theoretical competency frameworks found
in academic literature.

The findings reveal significant potential in the areas of education, digital infrastructure, and entrepreneurial activity, yet
highlight critical barriers: low investment in R&D (0.12% of GDP), limited research personnel, a mismatch between
education and labor market demands, weak business involvement in skills development, and insufficient lifelong learning
among adults. In response, the study proposes a comprehensive competency map that integrates technical,
research-innovative, entrepreneurial, social, and personal competencies.

The practical value of this study lies in its potential use of the competency map as a tool for designing human capital
development policies, modernizing training systems, and formulating digital transformation strategies at the firm and
industry levels. The recommendations outlined can contribute to improving the innovation performance of Kazakhstan’s
human capital and support the creation of institutional conditions for sustainable economic growth.
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OKOHOMMUKaHbIH UK pnbIK TpaHcopMmaumsichl XXarganbiHaa agam
KanuTanblHbIH KY3bIPeTTiJliKk KapTacbiH Xxobanay

AHOATTIIA. TepTiHWi eHepkacinTik peBonounsa XardanblHOa agamMy Kanutan SKOHOMUKanbIK ecydiH >KoHe
WHHOBaUMANbIK AamydblH Herisri dpakTopbl peTiHOe anfa weifagbl. byn 3eptreyaiH makcatbl — KasakcTaH
PecnybnukacblHgarbl agaMu kanutangblH KypbinibiMbl MEH Xan-kyniH UHayctpus 4.0 Tanantapbl TYPfblCbiHAH
Tangay XeHe Kacinkeprik KypblbiMAapAblH MHHOBaUMANbLIK 6enceHAainiriH apTTeipyFa bafbiTTanfaH KysblpeTtep
KapTacblH a3ipney 6onbin  Tabbimagbl. Makanaga yCbiHbINFAH 3epTTey  dficHamachl  Xanblkaparnblk
uwHaukatopnapasl (Agam gamybliHblH, MHAEKCI, Gll, IMD, GEM) canbicTeipMansl Tangayabl, KasakCTaHHbIH
cTpatervsnblk GargapnaManapbiH - 3epAeneygi keHe fbinbiMM - 94ebveTTepaeri  Ky3blpeTTep MogenbaepiH
XUHaKTayabl KamMTuabl.

Hetmxenep KasakctaHga 6inim 6epy, undpnbik MHAPaKYpbIbIM XXeHe Kacinkepnik 6enceHainik cananapbiHaa
eneyni aneyetTiH 6ap ekeHiH kepceTTi. CoHbiMeH kaTap, Gipkatap Xymeni kegeprinep aHbikTangbl: Fbinbivm
3epTTey, TaXipMbenik-KOHCTPYKTOPIbIK XXYMbICTapFa TOMEH MHBECTMUMANAp (Kanmnbl iLKi eHiMiHiH, 0,12%), FbinbiMK
KagpnapablH, xxeticneyLiniri, 6inim 6epy MeH eHbek HapbIFbiHbIH, TananTapbl apacbiHAafbl anLakTblK, OU3HECTiH
Ky3blpeTTepai KanbiNTacTblpyfa oIiCi3 KaTbICybl XXOHEe epecekTep apacbliHOarbl Y3A4IKCI3 OKbITY MOAEHUETIHIH
XKETKINIKCI3 gamybl aHblkTanFaH. Ocbl Macenenepre >xayan peTiHOe OCbl 3epTTey ascbiHAa TEXHUKanbIK,
3epTTey-UHHOBAUUANbIK, KOCIMKepnik, oneymMeTTiK >XoHe TymfFanblK Ky3blpeTTepdi KaMTUTbIH KeHeuTinreH
Ky3blpeTTep KapTach! YCbIHbIAbI.

3epTTeyaiH, Toxipubenik MaHpl3gbifblifbl — Oyn kapTta agamu kanutangbl AambiTy cascaTtbiH kobanayra,
Kagpnapabl gasdprnay >KYMecCiH aHapTyfa >kaHe uudpnblk TpaHcdopmauusa crpaternsnapbiH - a3iprneyre
OarbITTanfaH Kypan peTiHge kongaHyfa 6onagbl. ¥CblHbINFAH yCbiHbiMAap KasakcTaHaafbl agamu kanutangbiH
WHHOBALMANbIK TUIMAININH apTTblpyFa >KOHE OPHbIKTbI SKOHOMUKAanNbIK AaMyFa KaXKeTTi MHCTUTYLUOHANAbIK Heri3
Kypyfa blknan eTyi MyMKiH.

TYWIH CO3[EP: agam kanuTanbl, Ky3blpeTTep, WHHoBauuAnblK gamy, Hayctpusa 4.0, kacinkepnik, Lndpnblk
parabinap, KasakctaH.

MYOOEJNEP KAKTbIFbICbI: ABTOopnap myaaenep KakTbiFbICbIHbIH XOKTbIFbIH ManiMaensi.

KAPXbINTAHAOBLIPY XXOHE ANFbIC: Byn makana 19578464 AP «KasakctaH PecnybnukacbiHga 4.0 IHgycTpusFa
Kewy >karganblHOa Kacinkeprik KypblbIMAAPAbIH WMHHOBaUMANbIK OenceHpinik geHreniHe agamu kanuran
canacblHblH 8cepi» TakblpblObl GonbiHWa FXKBEM fbinbiMy 3epTTeynepai rpaHTTbiK KapXblnanablpy xobackl
LweHOepiHae panbiHaangpl.

XXACAHObI UHTENNEKT TEXHOJNMOIMMANAPLIH NMAMOANAHY TYPAJIbl XABAPJIAMA: AsTopnap ochl
KormkasbaHbl danbliHaay OapbiCbiHOa reHepaTuBTi KacaHnAbl MHTeNnnekT TexHonorusnapbiH ([KYPAI/KbISBMET
ATAYbI]) [CEBEMNTEP] makcatbiHga nanganaHfaHblH Manimaenai. ¥CbiHbliFaH MaTepuangblH HaKTbINbIfbl,
TOMbIKTbIFbI XXOHE FbINbIMW CTaHOAapTTapFa COMKECTIr YLLIH TOMbIK XayankepLuinik aBTopnapra Xykrenei.
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MpoekTupoBaHMe KapTbl KOMNETEeHLU M YeNloBe4YeCcKoro Kanurtana
B ycnoBusax undpoBon TpaHchopMaunum 3KOHOMUKH

AHHOTALUA. B ycnosusx YeTBépPTON NPOMBLILLFIEHHON PEBOMIOLMM YENOBEYECKUIN KanuTan CTaHOBUTCA
KrnoveBbiM DakTOPOM YCTOMYMBOIO M MHHOBALMOHHOIO pPa3BUTMS 3KOHOMUK. Lienbto HacTosLero nccneqosaHuns
ABMSAETCH aHanu3 CTPYKTYPbl M COCTOSIHUS YenoBeyeckoro kanutana B Pecnybnuke KasaxctaH B KOHTEKCTe
Bbl30BOB VHAyCTpuM 4.0, a Takke NPOeKTMpOBaHME KapTbl KOMNETEHUMMW, HeobxoaMMoW Ans akTMBM3auumm
WHHOBALMOHHON aKTUBHOCTU MpeanpuHUMarenbcknux CTPyKkTyp. MeTtogonorns wuccnegoBaHus  BKIIHOYaEeT
CpaBHUTENbHBIN aHanua MexayHapoaHbiXx uHgukatopoB (AYP, Gll, IMD, GEM), mM3yyeHue cTpaTernyeckmx
nporpamm pa3eutua KasaxctaHa u 0606LieHne TeopeTnyeckux Moaenen KOMNETEHLUW, NpeasioKeHHbIX B
3apybexHON 1 oTe4eCTBEHHOW NuTepartype.

Pesynbratbl nokasblBalOT Hanuyune CyLLECTBEHHOro MoTeHumana B cdepe obpasoBaHus, LUEDPOBOK
NHMPACTPYKTYPbl U MPEANPUHUMATENbCKOA aKTMBHOCTM, O4HAKO BbISIBMEHbI W Kro4veBble 6apbepbl: HU3KUIA
ypoBeHb yyactus B HNOKP (0,12% BBI1), orpaHM4eHHOCTb MccneaoBaTenbckoro KagpoBOro CoctaBa, pa3pbiB
Mexay obpasoBaTenbHbIMW NPOrpaMmMamu 1 NOTPeBHOCTAMM pbiHKa, criaboe y4acTme busHeca B hopMUpoBaHMU
KOMMETEHUNA, a TakkKe HegocTaTovHas pacnpoCTpaHEHHOCTb HenpepbiBHOro obyyeHus cpedn B3pOcroro
HaceneHusi. B oTBeT Ha 9TW BbI30Bbl B paMKax WCCNeLoBaHWs padpaboTaHa CTPYKTypupOoBaHHas KapTa
KOMMNEeTEHUMIA, BKMNOYaOLWaa MNATb B3aMMOAOMNONHAOWMX ONOKOB: TEXHUYECKME, Hay4HO-UccriegoBaTenbCKue,
npeanpvHUMaTenbCkue, CoumnanbHbIe U NIMYHOCTHbIE KOMMETEHLIMM.

lMpakTnyeckas 3Ha4YMMOCTb MWCCMEAOBaHUS 3akMioyaeTcsa B TOM, YTO MPEASIOXKEHHas Kapta MOXeT ObiTb
ncrnonb3oBaHa KakK WHCTPYMEHT Ans MNpPOeKTMpoBaHWs obpasoBaTenbHOW MOMUTUKK, PasBUTUS CUCTEMBI
MOArOTOBKW KaApOB 1 BbIpaboTku cTpaterni LmdpoBon TpaHchopMaL My Ha YpoBHE KOMMaHUM U oTpacnen.

KIIOYEBbLIE CJIOBA: 4yenoBeuyeckui kanuTarn, KOMMNETEHUUW, WHHOBAUWOHHOE pa3sutune, WHaycTpus 4.0,
npeanpMHUMaTenbCTBO, L poBble HaBbIkK, KazaxcTaH.

KOH®JTMKT MHTEPECOB: ABTOphI 3asBNSOT 00 OTCYTCTBUM KOHQUKTA UHTEPECOB.

PUHAHCUPOBAHUE U BITATOOAPHOCTW: [daHHas cTaTbd NoAroToBrneHa B paMKax MpOeKTa rpaHTOBOro
urHaHcupoBaHusa HayudHbiX nccnegosanuin MHBO no teme AP 19578464 «BnuvsHve kayecTBa 4enoBeyecKkoro
KanuTana Ha ypoBeHb WHHOBALMOHHON aKTUBHOCTW NPEeAnpUHMMAaTENbCKMX CTPYKTYP B YCMOBUSX nepexoga K
WHaycTpum 4.0 B Pecnybnnke KasaxcTaHy.

YBEOOMJIEHUE OB WCMONb30OBAHUW TEXHONMOIMMWU UCKYCCTBEHHOIO MHTENNEKTA: Astop(bl)
3a8BMAT, 4YTO MpPM MOLFOTOBKE [AHHOW PyKONUCU ObiM  UCMONb30BaHbl TEXHOSMOMUMU FeHepaTMBHOIO
nckycctBeHHoro  uHtennekta  ([HASBAHWE  WHCTPYMEHTA/CEPBUCA]) ¢ uenbto  [[MTPUYUHDBI].
OTBETCTBEHHOCTb 3a TOYHOCTb, MOSMIHOTY W COOTBETCTBME HAy4YHbIM CTaHgapTam BCEro npencTaBneHHOro
Martepurarna nosiHoCTbO BO3M0XeHa Ha aBTOPOB.

onAa UUTUPOBAHUA: CapeHosa, A.M., Gola, A., l’emunxan, E., Yoosuukas, E.A. (2025). [NpoekTupoBaHue KapTbl
KOMMNETEHLUUN YenoBEYECKOro Kanurtana B YCNnoBusiX LMPOBOM TpaHCGOpMauun 3KOHOMUKW. Social Sciences &
Digital Humanities, 1(1),
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INTRODUCTION

The Fourth Industrial Revolution (Industry 4.0) is characterized by the convergence of physical,
digital, and biological technologies, blurring the boundaries between them. These rapid technological
changes present both new opportunities for economic growth and significant challenges for human
capital. Industry 4.0 has driven the emergence of cyber-physical systems, big data, artificial
intelligence, and other breakthrough technologies that demand new knowledge and skills from the
workforce (Hecklau et al., 2016; Alhloul & Kiss, 2022). According to Klaus Schwab, the scale and
speed of these changes are unprecedented, and societies must adapt to the new conditions to ensure
sustainable development (Schwab, 2016)...

LITERATURE REVIEW

The emergence of the Industry 4.0 concept marked a fundamental shift in the skills required from
workers. New technologies—ranging from automation and robotics to big data analytics and artificial
intelligence—demand more advanced and complex competencies than ever before (Hecklau et al.,
2016; Kowal et al., 2022; Alhloul & Kiss, 2022). In the traditional sense, a "skill" refers to the ability to
perform a specific task or solve a problem. However, for the economy of the 4.0 era, this is no longer
sufficient. What is needed is competence—that is, the ability to effectively apply a combination of
knowledge, skills, and personal qualities in complex and non-standard situations.

Researchers emphasize that only highly qualified personnel, capable of continuous lifelong
learning, will be able to manage Industry 4.0 technologies effectively (Schwab, 2016; OECD, 2024)...

MATERIALS AND METHODS

To conduct a systematic analysis of the current state and future prospects for the development of
human capital competencies required for the digital transformation of Kazakhstan’s economy, this
study employed a multi-component methodological approach that combines both quantitative and
qualitative research methods...

RESULTS AND DISCUSSION

Kazakhstan has achieved a high Human Development Index (HDI): in 2024, the HDI reached
0.802, ranking the country 67th out of 191 nations and placing it in the category of very high
development. For comparison, the average HDI across Europe and Central Asia is approximately 0.8,
indicating that Kazakhstan is roughly at the regional average. This high HDI reflects significant
accomplishments in the education sector: adult literacy exceeds 99%, and nearly 64% of individuals
have attained post-secondary or higher education. According to UNDP data, the expected years of
schooling in Kazakhstan is around 15 years, while the average actual duration is approximately 11.8
years—figures comparable to those of developed countries. This indicates substantial accumulation of
human capital in the form of educational attainment.

Figure 1 presents a comparison of Kazakhstan's R&D expenditure as a percentage of GDP with
selected benchmarks.



Figure 1. Share of R&D Expenditures in GDP (%): Comparison of Kazakhstan with Selected

Benchmarks for 2024
Note: Compiled by the authors based on data from World Bank (2024) and WIPO (2024)

According to Table I...

Table 1. Key Indicators of Human Capital and Innovation Development of Entrepreneurial
Structures in Kazakhstan

Indicator Value Comparison / Rank
Human Development Index (HDI) | 0,802 (2022) 67th out of 191 (very high development
level)
Share of population with higher | 64% (ages 25-34, 2020) ~55% — OECD average
education
Number of researchers in R&D 682 per 1 million people | ~2,900 — Russia; >4,000 — OECD
(2022) average
Note: Compiled by the authors based on data from UNDP (2025), World Bank (2023), WIPO (2024), IMD (2024), GEM
(2022).

CONCLUSION
The conducted research has confirmed that...
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